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Preface

This volume contains the proceedings of the First International Conference on Higher
Education Advances (HEAd’15), which was held in Valencia, Spain during 24-26 June
2015. HEAd aims to become a forum for researchers and practitioners to exchange
ideas, experiences, opinions and research results relating to the preparation of students
and the organization of educational systems. The conference was hosted by the Faculty
of Business Administration and Management of the Universitat Politecncia de
Valencia.

The conference featured three invited speakers who overviewed important and actual
topics: John Kalu Osiri (Washington State University) delivered the presentation on the
indispensable role of educators in shaping a nation, Ana Mufioz-Miquel (Universitat
Jaume 1) on how to bridge the gap between professional practice and university
education, and José V. Benlloch-Dualde (Universitat Politécnica de Valéncia) on
effective ways to enhance collaboration in the classroom.

Following the call for papers, HEAd’15 received 165 submissions with authors
representing 41 different countries. Papers went through a rigorous review process.
Each paper was reviewed by at least two program committee members. Finally, 50
submissions were selected as full papers (representing an acceptance rate of 30%) and
22 submissions were selected as short papers. Additionally, 20 papers were selected to
be presented as posters.

I would like to thank all the people and institutions who contributed to the success of
the HEAd’15 conference: the authors, the members of the program committee as well
as the additional reviewers, the invited speakers, the members of the organizing
committee, and the sponsors. | am also grateful to the Faculty of Business
Administration and Management and the Universitat Politecnica de Valencia for
supporting this conference

June 2015 Josep Domeénech
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1st International Conference on Higher Education Advances, HEAd’15
Universitat Politécnica de Valéncia, Valéncia, 2015
DOI: http://dx.doi.org/10.4995/HEAd15.2015.485

Assessment of oral and written communication competences in
the European Higher Education Area: a proposal of
evaluation methodologies

A. Sonseca, O. Sahuquillo, J. Martinez-Casas, J. Carballeira, F. D. Denia, J. J. R6denas

Departamento de Ingenieria Mecanica y de Materiales, Universitat Politécnica de Valéncia (UPV),
Camino de Vera s/n, 46022 Valencia (Spain)

Abstract: The international accreditation for the Master and Bachelor degrees offered at our university, together with
the demands of the employers, have made it clear that the students’ curricula should specify not only what they have
studied, but also what they are actually able to do. Although the competence based curricula approach has been used in
the development of the new programmes for the Master and Bachelor degrees within the European Higher Education
Avrea in recent years, the assessment of these competences is still a pending task. This work presents an ‘outcomes’
approach for the assessment of the oral and written communication skills within subjects related to mechanical and
materials engineering. In particular, this paper proposes some rubrics developed in order to quantify the level of
achievement. These rubrics are based on the evaluation of some learning outcomes that can be observed by using
different strategies during the course. Conclusions about preliminary results and the difficulties found in order to create
these tools are also described here.

Keywords: competence assessment; learning outcomes; oral and written competence; rubrics
Introduction

The Bachelor and Master degree programmes developed at our university within the
frame of the European Higher Education Area follow a competence based approach (A.
Sursock, 2010; Murias, de Miguel, & Rodriguez, 2007; Rieckmann, 2012). These
programmes clearly define the specific and generic competences to be worked in each
degree, and also, the particular subjects along the degree. The assessment of the specific
competences continues to be reflected on the students’ curricula by using numerical
qualifications, but the assessment of the generic competences has been passed over
somehow. It has been understood that the students would have acquired these capacities
and skills at the end of the studies. The international accreditation of these programmes,
together with the requirements of the employers to have better information on the
students’ competences, have put the university to work on this issue (Andrews &
Higson, 2008; Entwistle & Peterson, 2004).

This paper presents some results obtained in the frame of an innovative project (PIME
program) on the evaluation of three generic competences that have been traditionally
worked within subjects of mechanical and materials engineering: capacity for problem
analysis; capacity for applying knowledge in practice; and communication skills, using
name convention from Tuning (2014) (http://www.unideusto.org/tuningeu/). In
particular, in this work some methodologies for the analysis of the skills in oral and
written communication have been developed (Sparks, Song, Brantley, & Liu, 2014,
Dunbar, Brooks, & Kibicka-Miller, 2006). The aim is to obtain reliable information in
order to evaluate strengths and weaknesses of the students in the communication
competences (Jonsson & Svingby, 2007). Furthermore, these methodologies of
evaluation try to encourage students to participate and to be focused during lessons, as
they will have to explain the key information in public to their classmates, in case of
oral competence, and to develop a technical report dealing with the solution of a
problem, in case of the written competence.

This work is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International License (CC BY-NC-ND 4.0). 2



1st International Conference on Higher Education Advances, HEAd'15

Some quantitative results are presented using data collected from two subjects: lab
works on Materials Science, from the Bachelor degree in Chemistry Engineering, and
Mechanical Vibrations, from the Master degree in Aeronautical Engineering, both
offered at the Technical University of Valencia (UPV).

In the case of the oral competence, students were divided into work groups of 4-5 people
for the Bachelor degree, while for the Master degree they worked individually. Students
had to work during the time between lessons (1-2 weeks) to maximize their self-
learning, so that they could expose the lesson in the best way to their classmates.
Students were expected to interact, sharing concepts and strategies assuming
responsibility for their self-learning and that of the other members of the class that were
evaluating their work. It sought not only to develop public communication skills but
also, to improve autonomous learning skills, critical thinking, synthesis capacity and
responsibility to search for, analyse and verify main information to explain it to their
mates. In the case of the written competence, students worked individually. Students
were proposed to develop a pair of open case studies related to a specific subject. They
were expected to be involved in a real problem in which, with all the acquired
knowledge during the lessons, they had to decide a strategy, a method to apply, and to
take decisions to solve the problem by explaining the plan and steps followed to achieve
the solution. The method tries not only to develop the written communication skills,
also to offer the students an active learning method as a challenge and an opportunity
to deal with a real problem, that is, they have to plan hypotheses and make diagnosis of
the chosen situation to find the best solution using their individual knowledge.

Methods

For the evaluation of the oral communication skills, students were asked to prepare oral
presentations ranging from 10 to 15 minutes to explain some topics taught in the
previous lesson to the class. The oral presentation was individual, but for the Bachelor
students the work was team-based developed (4-5 people). To ensure that each member
participates in a significant manner, at the beginning of each lesson the teacher would
randomly choose a student to make the oral presentation of the group. The rest of the
students and two teachers evaluated the presentation using the rubric below (Table 1;
Rubric 1). The students’ presentations were evaluated considering eleven different
items. The first four items were mainly related to the organization, structure and content
of the whole presentation, that is, they correspond to the same dimension (content). The
fifth item concerned the effectiveness into the interpretation and justification of the
information presented and the sixth item evaluated how clearly the student structured
and communicated the topic to the audience. The seventh item evaluated the technical
language usage, and the eighth item was related to the use of additional resources
(board, objects, examples...) that can ensure better effectiveness on delivery the
information to the audience. The ninth and the tenth items were related to the temporal
planning, and to how well the speaker explained to the audience in terms of diction,
corporal position, tone of voice and visual contact, respectively. Finally, to evaluate the
analytical capacity, the audience (teachers or students) made questions to value the
eleventh item.

Written communication skills were only evaluated for Master students. They had to
formulate and solve two different problems explaining all the solution process in a
written report to demonstrate and apply the acquired knowledge during the lessons.

This work is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International License (CC BY-NC-ND 4.0).
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Rubric 2 (Table 2) was developed to be applied on the students’ reports with a view to
evaluating the level of achievement on the written communication competence.

Similarly to the oral communication evaluation, the students’ written reports were
evaluated also along ten different items. The first four items were about the content
(introduction, objectives, results and conclusions). The fifth item dealt with the
structure and formal coherence of the information, while the sixth item evaluated the
quality in terms of style and format of the report. The seventh item was related to the
presence of grammar and orthography mistakes, and the eighth item valued the
appropriated use of technical language. The ninth and the tenth items evaluated the
achievement of a professional and high quality report through the argumentation and
justification of the information presented, as well as through the use of graphical
resources to emphasize the most relevant results.

For both oral and written skills evaluation, each of the items was assigned a scale
ranging from 0 to 5, representing an increasing level of development. As described
before, first to fourth items corresponded to the same dimension, while for the rest, fifth
to eleventh (tenth in case of written skills), one item corresponded to one dimension. It
means that, for oral communication, there were eleven items to quantify and eight
different dimensions of the competence, while for written communication there were
ten items to quantify and seven dimensions. The overall score was assigned by simply
adding the marks corresponding to all the items. Finally, to evaluate the level of
achievement of the competences, an assessment scale was developed. The total value
range obtained from the rubrics (0 to 55 points for oral communication and 0 to 50
points for written communication) were split up into six different ranges (Table 3) from
low to master level. These scales allowed to obtain comparable values of the overall
communication competence. Ranges were delimited as logical as it was possible, taking
into account that most of the students would have to achieve a medium level in the
development of the evaluated competence. That is, lower and higher levels value ranges
were shorter than medium. Applying the same logic, higher levels of achievement were
the most difficult to reach, and so they had the shortest range.

This evaluation methodology (rubric based), helped the authors not only to evaluate the
oral, written and the whole communication skills of the students, but also to know to
what extent the lessons had been understood (critical thinking), providing a valuable
feedback about students’ knowledge.

This work is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International License (CC BY-NC-ND 4.0).
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Table 1. Rubric 1; Oral communication skills

0-Does not

. 1-Deficient 2-Regular 4-Verygood 5-Excelent
archieve
Introduced but Clearly introducedand Clearly introduced and
L . . Introduced but . . . . L )
1  Effective introduction Not introduced mostly incomplete undevelopedand Introduced to the audience audience putin audience put in situation
incomplete situation plusinteresting examples
Most of the
o L N o Allthe objectives organized
. o . Objectives not o objectives still L Allthe objectives A )
2 Main objectivesand ideas Very few objectives Allthe objectives ) . and concise with student
presented undeveloped and organized and concise .
. own perspective
incomplete
Most of the results .
The student presents and Results not N . Main results and well
3 Very few results still undeveloped  Allresults Main results .
properly argue the results presented ) discussed
andincomplete
Most of the . . . . .
. . . . N Main conclusions Main conclusions organized
Conclusions appropriated Conclusions not . conclusions still . ) . .

4 . Very few conclusions All conclusions organizedand concise  and concise and the

and concise presented undeveloped and
N student evaluates them
incomplete

Discuss and justifies the Done with lots of Done with some . Welldone emphasizing the

5 . . Not done ) ) Welldone but incomplete  Welldone
information presented mistakes mistakes relevantaspects
Structured, clear, Structured, clear and Structured, clear,

6 ) R Not done Partly structured Structured Atleast structured and clear R ) .
effective and consistent consistent consistent and effective
Appropriate technical N . With some R Frequently and Frequently, correctly and

7 Not done With lots of mistakes ) Occasionally and correctly )
language mistakes correctly introduce new concepts
Available resources for a Frequently clarify main

L. Used but when not L . . Frequently clarify main | q v v
8 more efficient Not done Used to clarifyideas Clarify some main ideas . ideasand use new
o really necessary ideas
communication resources
o . . Adjusts into time Adjusts into time available
No timing Approximately time . ) .
. . . Too long or too short ! . . . . available and spends proper time in
9  Adjustto time available  control available Adjusts into time available . o
and spends proper time each part and redistribute
ineach part time if needed.
Clear voice, right tone, . .
. . . . . Voice clear, right tone and
proper corporal posture Atleast makes one Voice clear but tone Voice clear and right Voice clear, right tone

10 ) None . corporal posture and eye

and eye contact with the correctly boring corporal posture and corporal posture 3 '
) contact with audience
audience
Analyse and evaluate
Analyse, evaluate and Analyse but not to Analyse and Analyse and evaluate but Analyse and evaluate ) )
X X X X answering questions

11 answer the audience None evaluate or answer evaluate but notto notto answer questions answering questions . )

) . . X X . Proposing questions and
questions questions answer questions  with the help of the teacher with own perspective .
creating debate

Table 2. Rubric 2; Written communication skills

0-Does not

) 1-Deficient 2-Regular 4-Verygood 5-Excelent
archieve
Introduced but Clearly introduced Clearly introduced and audience
o . . Introduced but Introduced to the v . ) ) y. )
1  Effective introduction Not introduced R undeveloped and N and audience putin putin situation
mostly incomplete ) audience L . )
incomplete situation plusinteresting examples
Most of the Al th biecti ized
o . o e objectives organized,
Main objectives and Objectives not o objectives still o Allthe objectives . ) 8
2 Very few objectives Allthe objectives 5 . concise and student relates
ideas presented undeveloped and organized and concise . L
. them with real situations
incomplete
Most of the results
Student presents results Results not ) Most relevant results
3 Very few results still undeveloped  Allthe results Most relevant results
and well founded presented ) well founded
andincomplete
Most of the . . . . .
. . . . N Main conclusions Main conclusions organized and
Conclusions appropriated Conclusions not . conclusions still . ) . . )
4 . Very few conclusions All conclusions organizedand concise concise and evaluates their
and concise presented undeveloped and
X consequences
incomplete
, Structure coherent and sections
Report’s structure Report  structure Structure coherent
Report clear structured ) X related, connected and
5 Not structured  have lack of partially Structure coherent and all sections X K i
and coherent . . information order is grounded in
coherence inconsistent related and connected

communication efficiency

Logical style and

Not formal lllogical style and . Correct format and Advanced format and
6  Formal style and format format but still Formal format and style
manner format style style
weak
Completely lack High contentin Some grammar / Writing without Correctand technical Correctand technical use of
7  Grammar (orthography) ofgrammar / grammar/ orthography grammar / orthography use of grammar / grammar / orthography with
orthography orthography mistakes mistakes mistakes orthography high content in synonyms
Appropriate technical With some Frequently and Frequently, correctly and
8 PProp Not done With lots of mistakes R Occasionally done q v . q v v
language mistakes correctly introduce new concepts
Discuss and justifies the . . Welldone but Welldone but Well done emphasizing the
9 . . Not done Done with mistakes o ) Welldone
information presented limited incomplete relevantaspects
Uses graphical resources Used  but " Used and increase the Graphical resources Common graphical used.
se u no
10 in effective way giving Notused Inappropriate use . th lity quality but still in weak are wused increasing Introduces new achieving a high
increase the quali
quality to the report g way the report quality quality (professional) report

This work is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International License (CC BY-NC-ND 4.0).
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Table 3. Range values to obtain the achievement level of the oral and written communication competence

ORAL COMMUNICATION SCALE

LOW LOW-MEDIUM MEDIUM MEDIUM-HIGH HIGH MASTER

From O to <9 From 9 to <17 From 17 to <35 From 35 to <44 From 44 to <50 From 50 to <55

WRITTEN COMMUNICATION SCALE

LOW LOW-MEDIUM MEDIUM MEDIUM-HIGH HIGH MASTER

From 0 to <8 From 8 to <15 From 15 to <33 From 33 to <40 From 40to <46  From 46 to <50

Results and Discussion

Among the objectives of the presented work, one is to evaluate the differences between
data collected by the different teachers and the data collected by the teachers and
students. These results are directly related to the efficacy and reliability of the
evaluation methods developed. Figure 1 and Figure 2 show a comparison of the
average data collected on Bachelor and Master courses, respectively, to evaluate oral
communication competence. Figures 1a/2a compare the average marks from students-
teachers evaluations and Figures 1c/2c compare marks from teacher-teacher
evaluations. Radial direction represents the marks obtained from the evaluation using
the rubric 1, the minimum value being zero and the maximum 55. Each point in the
graph represents one single evaluation act. Figures 1b/2b show the students’ standard
deviations of each evaluation act, and Figures 1d/2d are the teachers’ standard
deviations. These data has been ordered from lower to higher values for better
understanding.

As it was expected, teachers’ scoring was slightly lower to that of the students; however,
small differences between students and teachers evaluations occur resulting in a
relatively good correlation (Figures la and 2a). Regarding the standard deviation
between the students marks for each presentation (Figure 1b), variation in Bachelor
values is also low, 42% of the values having SD < +3, while 63% yielding SD < 5.
Comparing teachers’ evaluations (Figure 1d), a still lower dispersion of the data was
obtained, 74% of the values having SD < %3, while 95% of the data delivering SD <
15. In case of the Master values, a similar picture is obtained. Taking into account
teachers and students’ evaluations (Figure 2b), 60% and 80% of the data provide SD
<+3 and SD < 15, respectively, while for teachers’ evaluation (Figure 2d) 100% of
the values present SD < +5. Thus, considering the influence of standard deviation in
the final marks of the students, these only vary 5% or 9% taking into account SD < +3
or SD < +5 respectively. The Figures 1a/lc and Figures 2a/2c show a fine correlation
between evaluations made by different evaluators, this has been confirmed by means of
statistic analysis based on t-Student’s test. Commonly, it is used to decide if it could
consider means difference statistically significant. In teacher’s evaluations for Bachelor
and Master, p-value obtained 0.33 and 0.83 respectively, are higher than 0.05 which
indicates lack of difference. In case of students versus teacher marks in Bachelor
degree, 53% of evaluation acts showed no mean differences between students and
teachers. This value became higher for Master degree, reaching up to 80% of
agreement. The increase may be caused by further extended formation of Master
students and also by more objective student evaluations.

This work is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International License (CC BY-NC-ND 4.0).
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Figure 1. Comparative evaluation results in oral communication skills (rubric 1) from teachers and
Bachelor degree students. (a) Average values of students and teachers evaluations and (b) students
standard deviation. (c) Teachers’ evaluations and (d) their standard deviation.
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Figure 2. Comparative evaluation results in oral communication skills (rubric 1) from teachers and
master students. (a) Average values of students and teachers evaluations and (b) students standard
deviation. (c) Teachers’ evaluations and (d) their standard deviation.

The use of rubrics has proved to be very beneficial for the students’ learning and
motivation. Figure 3 shows the assessment of the written communication skills (Master
students) from the beginning to the end of the course. The general trend in the global
final marks (Figure 3a) obtained from Rubric 2, is an improvement along the course.
Analyzing each individual item, it also results in higher marks for all the students at the
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end of educational program, pointing to a better development of the command task with
the time.

a) b)
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=~ Course end

= © = Course start
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Figure 3. Evolution of the marks obtained at the beginning and end of the course for Master students.
(a) Total marks of each student at the beginning and end of the course. (b) Average of the marks
obtained by individual item at the beginning and end of the course.

With the purpose to evaluate the flexibility of the methodology proposed, Figure 4
shows a comparison between the data obtained from oral communication evaluation of
Bachelor degree and Master students. As it was expected, maximum total results are
higher for Master students compared with Bachelor degree students. Distributing the
data according to the developed scale of achievement (Table 3; Oral communication
scale), 37% of the Bachelor degree students’ marks are in a medium level, while most
of the students (53%) are in a medium-high level and only 10% of the marks achieve
high level in the development of this competence. In case of Master students’ marks,
40% are in a medium-high level, 50% in a high level and 10% of students achieve
Master level. Results are in accordance with the students’ level, reflecting good
connection between the method developed and the feedback obtained.
100

. M Bachelor degree
80

m Master

60

40

Achievement level (%)

20
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Figure 4. Comparison of oral communication competence achievement levels for master and Bachelor
degree students taking into account teacher’s evaluations.

Conclusions

The aim of this paper is to present a rubric-based method developed for the evaluation
of the oral and written communication skills of Bachelor and Master students. The
results obtained were analysed to test the reliability and validity of the methods
proposed. Low differences between students judgments were obtained, meaning a good
understanding of the criteria used for evaluation. That is, a good correlation between
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data collected by students and teachers indicates that the criteria proposed are easy to
understand, clear and transparent for different kinds of people (teachers, Master and
Bachelor students). Thus, the proposed methodology can be used with independence of
the framework of the subject (in technical subjects) and/or the degree of the students.
This methodology presents a good correlation between teachers’ evaluations and
between teachers and Master students. Differences between Bachelor students’ and
teachers’ evaluations could be caused by students inexperience in peer review
evaluation and in some cases due to a doubtful objectivity. The reason for the
assessment of the competences to improve in time is that, through this evaluation
method, students know what they have to do, what it is important and why they are
doing it, making the method meaningful for them and so promoting their learning.
Furthermore, by applying the final scales developed to qualify the students in the
achievement level of the competence, the flexibility of the method is demonstrated, as
results obtained from students of different technical subjects and levels can be
successfully “standardise” and compared. Based on the evidences found, rubrics seem
to promote learning and to improve teachers’ instruction as their use provides teachers-
students feedback in both directions. They also provide self-assessment to the students,
what makes them an effective and reliable tool to evaluate students’ performance.
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Abstract: In higher education courses, instructors often use mixed-format exams composed of several
types of questions such as essays, short-answer, problem-solving, and multiple-choice to evaluate
student performance. It is important to discriminate reliably among students according to their
performance on final examinations. The lower the reliability of student exam scores, the greater the error
associated with making decisions based on them. Why then have we found no previous studies of
reliability for this, one of the most common types of exam? We investigated the reliability of student
scores on 12 official mixed-format final exams used in 22 classes with 1012 students in six
undergraduate courses taught by five professors in three fields of business (finance, accounting, and
statistics). We focussed on estimating internal consistency reliability, which is essentially a measure of
the reproducibility of test scores. Using coefficient omega, the most appropriate measure for assessing
reliability for mixed-format exams, we found that in these 22 classes reliability averaged .85, with over
90% of the classes with reliabilities exceeding .80. These reliabilities are very high, comparable with
those reported for professionally developed standardized tests and better than those reported recently for
single-format, multiple-choice exams in higher education.

Keywords: Reliability; mixed-format exams; coefficient alpha; coefficient omega; higher education;
internal consistency reliability

Introduction

Professors in higher education employ a variety of different types of exams. Three of
the most common types — essay only, multiple-choice questions (MCQ) only, and
problem-solving only — are single-format exams with only one type of question on an
exam and each question allotted the same number of marks. However, one of the most
commonly used types in many academic disciplines is arguably the mixed-format
exam, composed of a mixture of question types (such as short answer, multiple choice,
problem solving, and essays) and with varying mark values assigned to each question
(Qualls, 1995). Mixed-format exams are becoming increasingly popular even on
standardized tests (Cao, 2008, p.18). These exams have the singular disadvantage of
requiring an excessively long time to mark as do essay and problem solving exams
(Lee et al., 2104). Nevertheless, they offer distinct advantages including ease of
construction and reputedly high content validity. Given their importance in
determining student success or failure, examining the reliability of student scores on
examinations is of great importance.

However, “examination marks are not perfectly reliable, that is to say that if the
assessment is repeated in some way, the candidate will generally receive a second
mark which is different from the first” (Hill, 1978, p. 186). In higher education, it is
important to discriminate reliably between students according to their final
examination marks (Dracup, 1997). The lower the reliability of student exam scores,
the greater the error associated with making decisions based on those scores (Crocker
& Algina, 2008; Nunnally & Bernstein, 1994). Furthermore, reliability of test scores,
in general, is of central importance (Henchy, 2013). Wilkinson and the APA Task
Force on Statistical Inference (1999) criticized researchers for not assessing the
reliability of the test scores used in their studies. Editors of many journals have argued

This work is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International License (CC BY-NC-ND 4.0). 10



1st International Conference on Higher Education Advances, HEAd'15

in a similar vein (Fan & Thompson, 2001). The same criticism can be made of
classroom exams.

Reliability is generally assessed in three forms: stability over time, inter-marker
reliability, and internal consistency reliability (Henson, 2001; Nunnally & Bernstein,
1994). For stability over time (Crocker & Algina, 2008, pp. 133-134), the focus is
usually on assessing how student scores on an exam change over some period of time,
primarily because of temporary changes in the student. Stability over time is typically
estimated by test-retest reliability, the correlation between student scores on the same
exam administered twice. However, test-retest reliability is of little concern here given
that student exam scores on any repeated administrations of exactly the same exam
would have to be suspect. Moreover, the recognition of test-retest reliability as a weak
form of reliability is widespread (Morley, 2014, p. 130; Nunnally & Bernstein, 1994,
p. 255). Consequently, we are not concerned with this form of reliability.

Inter-marker reliability is typically estimated by the correlation among markers in the
grades awarded to students for a common exam. Various measures of inter-rater
reliability have been explored by Krippendorff (2004) and Morley (2014). This form of
reliability is focussed primarily on the error introduced into assessments of student
exam performance by variation in how different markers score the same student exams
(Crocker & Algina, 2008, p. 143). Many researchers have investigated the inter-marker
reliability of classroom exams in higher education (e.g., Dracup, 1997; Hill, 1978;
Newstead, 2002). In many higher education institutions, having multiple markers mark
each exam in a course is economically impractical given large class sizes (e.g., in
North America). More importantly, however, Morley (2014, p. 128-129) convincingly
makes the case that “internal consistency is appropriate when we want to make
statements about the respondent” (the student, in our case) whereas other types of
reliability are appropriate for other purposes (Ebel, 1965).

Internal consistency reliability “estimates the correlation between a test and an
alternative version of the same test of the same length, having randomly selected
questions.” Many methods have been used to estimate internal consistency reliability.
However, coefficient alpha (a), which is based on the tau-equivalent measurement
model (Graham 2006; Lord & Novick, 1968; Sijtsma, 2009), is the most commonly
reported measure of internal-consistency reliability (Padilla et al., 2012). However, it is
often an underestimation of the actual reliability because the assumptions underlying
the use of coefficient alpha are frequently violated in mixed-format exams (Miller,
1995; Qualls, 1995). We argue that coefficient omega, which is based on the
congeneric measurement model, provides a more accurate and more appropriate
estimate of actual reliability for mixed-format exams (Dunn et al., 2014; Feldt &
Charter, 2003; Schmitt, 1996). Hence, coefficient omega should be used for tests that
use multiple-item formats or when the range of possible score values vary across
different exam questions, as they do for the mixed-format exams in the present study
(Dunn et al., 2014; Padilla & Divers, 2013a, 2013b; Qualls, 1995).

The internal consistency reliability of exams in higher education has, somewhat
surprisingly, rarely been reported in the literature (Jensen et al., 2013, Cox, 1967).
More recently, Jensen et al. (2013), in a quasi-experimental study of two introductory
biology classes with 155 students in total, reported the internal consistency reliability
of their MCQ exam to be quite poor, a = .66. Although some professors have resorted
to the use of MCQ tests in response to dramatic rises in class sizes, many eschew the
use of such exams. Instead, many administer exams composed of several types of
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questions (such as a mixture of short-answer, problem-solving, and essay questions)
with different values assigned to each question. Yet, we could find no previous
assessments of the reliability of mixed-format exams. Perhaps this is not surprising
given that techniques for accurately estimating the reliability of student scores for such
exams have been developed only recently (Qualls, 1995). As well, Cox (1967) noted
that “although examining is an important and time-consuming occupation, very few of
those who are actively engaged in it regard it as a field for experiment and research, or
if they do, they keep their findings very much to themselves”.

The focus of the present paper is on estimating the internal consistency reliability of
mixed-format exams in a variety of classes, courses, and subject areas as well as with
different professors, students, and final exams. We focused on estimating only this type
of reliability, first, because it can be estimated with the single administration of a test.
Second, being the most commonly reported measure of reliability (Hogan et al., 2000;
Padilla et. al., 2012; Thompson, 1999), it is easily understood. Third, the other two
reliability estimates, inter-marker and test-retest, were of little importance in our
present studies, test-retest because it is widely recognized as a weak form of reliability
(Krippendorff, 2004, p. 216) and inter-marker because in many institutions only a
single individual marks each final exam. Furthermore, as Morley (2014, p. 128)
pointed out “The critical difference between internal consistency reliability and inter-
rater reliability is that, with the former, one is attempting to make a statement about the
test-taker, and, with the latter, one is attempting to make a statement about some object
of judgement such as a professor.”

Method

In our study, we investigated six undergraduate courses offered at a Canadian
university from three different fields in business: statistics (S), finance (F), and
accounting (A). All classes were one-term 39 lecture-hour courses (see Table 1). In
these six undergraduate courses, classes S1 to S15, F1, and F2 were taught in the 2nd
year; F2, F3, Al, and A2 were taught in the 3rd year; and A3 was taught to graduating
students in their 4th and final year of studies. The statistics and finance courses were
introductory whereas in accounting the courses were either at the intermediate or
advanced levels. Student performance on all exams was graded out of 100%. Each
student exam was marked by a single marker (customary in many institutions) who
was in all cases the course instructor. In all these courses, professors administered
mixed-format exams that varied between 2.0 and 3.0 hrs in length. In these 22 classes,
there were 1012 students in total. Roughly 55% were females and 45% males. One
male and four female instructors, ranging from lecturers to full professors, took part in
our study. A total of 12 different exams were used. For each exam, student scores on
each part of each question that had been separately marked on the original exam were
entered in an SPSS spreadsheet. Reliabilities were then computed for each class.

We used the MBESS program (Dunn et al., 2014; Revelle & Zinbarg, 2009; Kelley,
2007) written for the R platform for statistical computing (Field et al., 2012) to
estimate reliability coefficients alpha and omega. We used the normal bootstrapping
method of estimating reliabilities, as it is known to be appropriate for small sample
sizes (Padilla & Divers, 2013a, 2013b).

To average our reliabilities, we used two of the methods described by Feldt and
Charter (2006). In their Monte Carlo study, they examined six different approaches to
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averaging internal consistency reliabilities that had been used by previous researchers.
In their study, all approaches generated virtually identical averages. To be
conservative, we used their approaches #1 (the simple weighted average) and #3 (the r-
to-z and z-to-r transformations weighted by sample size) to average reliabilities but
expected no differences between them for our data.

Results

Results of student performance in our 22 classes as estimated by reliability coefficients
alpha and omega are displayed in Table 1. Both approaches to averaging reliabilities
produced virtually identical values and will, therefore, not be discussed further
(approaches #1 and #3 in Feldt & Charter, 2006).

Table 1. Reliability estimates for 22 classes in three higher education subjects

Exam length  Exam marks (%) Reliability

Class Course Prof Exam n t k Mean (SD) a oM
F1 Finance | a 1 60 3.0 37 63.3 (16.9) .85 .87
F2 Finance | a 1 57 3.0 37 67.2(19.2) 86 91
F3 Finance Il a 2 52 3.0 47 67.7 (14.9) 85 .85
F4 Finance II a 2 55 3.0 47 67.9 (17.2) .88 .89
Al Acct Int | b 3 37 3.0 36 57.8 (14.0) .86 .89
A2 Acct Int 11 b 4 22 3.0 33 50.9 (11.4) 67 .73
A3 Acct Topics b 5 35 2.5 20 61.8 (15.2) .86 .88
S1 Statistics c 6 25 3.0 15 64.8 (23.8) 83 .90
S2 Statistics c 6 63 3.0 15 71.2 (22.4) 82 .86
S3 Statistics c 6 61 3.0 15 67.4 (23.1) .82 .87
S4 Statistics d 6 23 3.0 15 77.5(14.5) 79 84
S5 Statistics d 7 46 3.0 21 66.7 (19.7) 74 81
S6 Statistics d 8 38 3.0 27 68.8 (15.3) g1 74
S7 Statistics e 9 40 2.5 31 47.8 (15.7) 84 84
S8 Statistics e 9 48 2.5 31 455 (19.0) .88 .90
S9 Statistics C 10 36 2.0 13 67.6 (19.2) 81 .84
S10 Statistics c 10 66 2.0 13 70.9 (20.6) 80 .83
S11 Statistics c 10 59 2.0 13 65.1(21.0) 79 .83
S12 Statistics c 11 22 2.0 12 66.5 (26.0) 87 91
S13 Statistics c 11 65 2.0 12 58.2 (23.0) 80 .84
S14 Statistics c 11 59 2.0 12 62.8 (22.2) 79 .83
S15 Statistics e 12 43 2.0 30 50.0 (19.0) 83 .86

Note: Student marks = %; Acct Int | = Accounting Intermediate I; Acct Int Il = Accounting Intermediate
IlI; Acct Topics = Accounting Special Topics; Prof = class professor or instructor; n = number of
students in class; t = maximum time allowed for exam completion (hrs); k = number of separately
marked questions or parts of questions on exam; SD = standard deviation (%); « = coefficient alpha and
wwm = coefficient omega: estimated by MBESS software.

Coefficient omega averaged .85 across the 22 classes, with class reliabilities ranging
between .73 and .91. The median was marginally higher at .86. Over 90% of the
classes tested (20 out of 22) had reliabilities greater than .80. Average alpha equalled
.82 (alphas for these classes ranged between .67 and .88). However, our empirical
results confirmed the theoretical prediction that coefficient alpha underestimates actual
reliability for mixed-format exams (underestimates ranged from 0 to .07). On average,
coefficient alpha underestimated reliability by .035, a rather large and significant
difference (sign test, 2 ties, 20/20 classes in predicted direction, p < .0001).

Though there appear to be some differences in the reliability of exam scores across
different professors, exams, courses, and fields of study, these differences are all
relatively small and inconsequential. However, we do not believe our present study
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permits statistical assessments of these issues. One issue that we did address was
whether student scores of shorter examinations would have significantly lower
reliabilities. Professor “e” examined students using both 3.0-and 2.0-hr final exams for
the same course (see Table 1). There was no significant difference between short and
long exams given by this professor in this course (independent-groups t(df = 7) = 1.47,
p =.09). We must caution the reader, however, of the unacceptably small sample size
of only nine classes used for this test and the lack of independence of some reliability
estimates (which are based on the same exam albeit for different classes).

Discussion

Professors in higher education often use exams composed of more than one type of
question with variable marks assigned to each question on the exam. Many professors
(mistakenly) believe that such mixed-format exams are relatively unreliable and
especially poor when compared with the reliability of so-called objective MCQ exams
(e.g., Cao, 2008, pp. 1 and 13). Yet we could find no reports of score reliabilities for
mixed-format exams in higher education. Our study examined the reliability of student
exam performance on mixed-format exams in many classes, in different courses and
fields in business, and with different exams, students, and professors.

The most appropriate measure of reliability when one’s focus is on decisions affecting
students, as it is in our case, is unquestionably internal consistency (Morley, 2014).
The most commonly reported measure of this type of reliability is coefficient alpha,
but this estimate is known to underestimate the true reliability of exams composed of
more than one type of question or with questions of unequal value (Dunn et al., 2014).
Instead we estimated congeneric reliability using coefficient omega that is most
appropriate for use with such tests as ours (Feldt & Charter, 2003; Qualls, 1995).

Reliability of exam scores was very high with coefficient omega averaging .85 in the
22 classes in our study. Moreover, the reliabilities were remarkably consistent from
class to class (ranging from .73 to .91) despite variation in students, professors, exams,
fields of study courses, and classes taught. Scores on the exams in over 90% of the 22
classes tested in our study had reliabilities exceeding .80. Practically speaking, these
reliabilities imply that error is relatively small, and decisions based on student
performance on this type of exam in the courses tested are well founded.

However, decisions on students are often based not just on their performance on a
single final exam but on assignments, midterms, projects, and presentations in the same
course as well. Such additional measures of student performance generally increase
reliability (Nunnally & Bernstein, 1994). Thus, reliability of student scores on a single
final exam undoubtedly underestimates the reliability of student grades assigned for all
aspects of a course. Furthermore, decisions about students are often made on the basis
of performance in many different courses with different professors, fields, class sizes,
and time periods. As Dracup (1997) has shown, reliability based on student
performance on essay-only exams in many courses can be exceptionally high (a = .95)
even when the (inter-marker) reliability of most courses is very poor (median inter-
marker reliability = .64 with some reliabilities as low as -.28).

Previous studies of reliability are relatively rare in higher education (Cox, 1967; Jensen
et al., 2013). Recently, however, Jensen et al. (2013) reported o = .66 for the internal
consistency reliability for student scores on a single MCQ exam in two introductory
biology classes taught by one instructor. Such poor reliability implies that error is
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relatively high and that decisions based on the results of such MCQ exams could be
somewhat compromised. The reliability for all 22 of the classes in our study exceeded
that for their MCQ exam scores. The reliabilities we have found for mixed-format
scores compare favourably with those found by others for MCQ and other types of
exam scores in higher education. In fact, the reliabilities in Table 1 are comparable
with those reported for costly, professionally-developed standardized clinical and
psychological tests. Yet, classroom exams, such as ours, are normally intended for one-
time use (Nunnally & Bernstein, 1994, p. 295).

Several limitations should be stressed. First, in this paper we focussed exclusively on
investigating internal consistency reliability to the exclusion of other forms such as
inter-marker reliability, which explore different sources of error (Crocker & Algina,
2008). However, as Morley (2014, p. 128) so clearly affirms, internal consistency
reliability is useful for making judgments about students while inter-marker reliability
is useful for making judgments about professors. Given our focus on the importance of
marks or grades on exams when making decisions about students, internal consistency
reliability is unquestionably most appropriate. Similarly, the issues of moderation, a
method for improving marker consistency in which several markers meet to iron out
differences, and calibration, in which markers learn to mark more consistently by
working with other markers, are both concerned with inter-marker reliability (Sadler,
2013), and therefore, while important issues in their own right, are not the focus here.

Second, our interpretation of the present results must be tempered somewhat by the
relatively small number of exams, instructors, classes, courses, and subject fields tested
in the present study. Nevertheless, we surveyed 1012 students, 12 exams, 5 instructors,
22 classes, 6 courses, and 3 subject fields. In forthcoming studies, our objective is to
cover more subject areas, courses, classes and students, exams, and professors.

Third, we studied only mixed-format exams. Nevertheless, these are among the most
commonly used types of exams in higher education. Others have reported reliabilities
for essay-only exams in psychology (e.g., Dracup, 1997), problem-solving-only exams
in engineering (e.g., Hill, 1978), and MCQ exams in biology (e.g., Jensen et al., 2013).
Those interested in these other types of exams should consult the references cited.

Fourth, are the exams in these 3 disciplines really comparable? This is an important
issue which cannot be addressed in appropriate depth here given space constraints.
Nevertheless, several arguments can be advanced for believing that at least some of the
exams are comparable. All courses examined in our study are, for example, in applied
disciplines (e.g., accounting). All exams included both strong quantitative and strong
non-quantitative or narrative components. Each mixed-format exam also included
many problem-solving and narrative short-answer questions. Nevertheless, another
response to this question is that they are certainly not. Questions on finance exams bear
little resemblance to those on statistics exams. Even within a discipline, exams on
introductory courses can differ radically from those on more advanced courses.
However, readers will certainly differ in what they believe constitutes exam
comparability. This is why the reliabilities are provided for each exam in each of the
classes, courses, and disciplines studied (see Table 1). Finally, one must consider that,
despite these manifold differences, reliabilities for these widely divergent exams were
uniformly high in our study (more that 90% had reliabilities exceeding .80).

In our forthcoming studies, our objective is to cover more subject areas, courses,
classes and students, exams, and professors. The present studies were restricted to an
exploration of internal consistency reliability only. Other estimates of reliability such
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as inter-marker reliability, which explore other sources of error, were not addressed
(Crocker & Algina, 2008). While we have explored reliability for classes in three areas
of business, other areas such as economics were not examined in our study. Similarly,
we did not investigate courses in arts, sciences, or engineering. Additionally, we have
not studied single-format exams such as those consisting of only essay questions.
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Abstract: This paper examines the reflexions made by a set of online students regarding the results obtained in an
assessment task and its consequences for the future. The sample included 43 students in continuous assessment, from
both sexes. After knowing the results they were asked to indicate the implications of this exercise to their future
studies. The content analysis revealed the existence of two categories - Causality (intrinsic / extrinsic) and Influence
(Generics/ Specifics/No consequences) - regardless of the approach to real evaluation. The reflection that students can
make about their learning process and the difficulties in developing their tasks is of great relevance to achieve success.
This was evident in the analysis that our students made on the completion of the assessment work, as well as the
consequences for their future study. This process of reflection and awareness in the teaching learning process is
particularly relevant in online education where the role of metacognitive monitoring and control system gains a
prominent role. Allowing students to reflect on these issues permits them to be more effective learners.

Keywords: metacognition; adult learning; online learning
Introduction

Technological advances have been giving a new face to distance learning systems.
ICTs open new perspectives to facilitate learning. They work as tools that
complement and are a real and basic support to the training system. Through the
features of virtual learning environments, virtuality - eliminating barriers of time and
space -, globality and the ubiquity - the campus is always with us.

This new format implies methodological, pedagogical, psychological and even
emotional changes with consequent modifications in roles and functions of the actors
involved in it. These new learning scenarios lead to a change of attitude and posture
relative to this whole process. This change should be taken into account on both sides
- learners and teachers.

Students in elLearning require greater self-direction and self-regulation to achieve
their academic goals (Bol & Garner, 2011). To lead the students to reflect on their
learning strategy and tailor their metacognitive strategies to achieve success in the
task is of great relevance. This means that the incorporation of ICT in the educational
context, using the virtual spaces, allows a more effective response to the educational
challenges by allowing using strategies and tools that best fit to the real needs of their
learners. The research work of Azevedo and Cromley (2004) points to the
implications that the design of virtual learning environments have on the acquisition
of knowledge.

Learners who know, more appropriately, how to study and how learning occurs, i.e.,
have better metacognitive knowledge and learn better, when compared with those
who have less metacognitive knowledge. It is therefore essential to teach learners
about how they learn and identify themselves with the most effective learning
strategies, so that they can improve their metacognitive judgments, as well as the self-
regulation of their learning.

This work is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International License (CC BY-NC-ND 4.0). 18



1st International Conference on Higher Education Advances, HEAd'15

Leclercq and Denis (1995) defined a good learner as a person who solves learning
problems (p.155); that is a good regulator of their own learning. For them learning is a
regulated process of problem solving (p.155). This process can be decomposed into
six major phases and a good learner is one who can manage well each one. This
process requires analyzing needs, setting goals, planning of learning strategies,
executing, observing and ultimately deciding.

Hacker et al (2009) refer that learners can be agents of their own thoughts and
behaviors, can monitor their knowledge or skills, establish their learning objectives,
outline and control strategies / plan to achieve them, monitor progress for their
possible adjustments and, finally, assess whether the objectives were achieved. All
this translates into what Zimmerman (2000) calls self-regulation of behavior.
According to this author the concept of self-regulation can be defined as self-
generated thoughts, feelings and actions for attaining academics goals (Zimmerman,
1998). The key element of self-regulation is self-monitoring that involves the
observation and monitoring of the performance itself, as well as its results. This in
order to understand their learning process and apply these strategies in future
situations, where they will prove to be adequate.

According to Serra and Metcalfe (2007) the following aspects have been associated to
the concept of metacognition - knowledge about the process, about their monitoring
and their control. The learning process leads to a continuous self-evaluation and a
consequent decision on what to do with the information collected: What’s next? What
do I need to study more? Have | study this content? What strategies will be used?
(Gouléo, 2009).

According to Bjork, Dunlosky and Kornell (2013) for learners to become effective in
the learning process, they should not only be able to assess accurately the states of
their own learning, but also be able to manage it and the activities in response to
such monitoring (pag.422).

By monitoring, the learner can check how his plans become actions and through the
introspection, made about their achievements, learners can perceive discrepancies
between what were their goals and what actually exists. The learner can thereby
exercise metacognitive control, reviewing goals, plans to adapt or operations of
change (Winne & Nesbit, 2009).

According to Blakey and Spence (2000) the basic metacognitive strategies are a) to
know how to relate new information with existing one, b) to know how to select the
appropriate thinking strategies and c) to learn to plan, monitor and evaluate the
thought processes. The reflection, in a conscious way, about the processes of learning
is therefore an essential element to the development of increasingly efficient learners.

To Ertmer and Newby (1996) the expert learner is one who is aware of the specific
knowledge to reactivate, the goals they have to achieve, the strategies they need to
achieve them, as well as this whole process — Figure 1.

Expert Learning

Metacognitive Metacognitive Control
Knowledge {Self-regulation)

Figurel. Major components of expert learning (Ertmer & Newby, 1996, pag. 7)
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Those learners are considered experts due to the fact that they can incorporate and
implement different knowledge to improve their performance.

In online distance education, learners found more flexibility, allowing them to achieve
goals that otherwise were unachievable. The acquisitions are located at different
levels: concerning their formal knowledge and at the personal level, with the
development of their autonomy, their critical thinking and collaborative work. This
flexibility of time and space allows better management of their education formation
according to their needs. In online distance education environments one of the most
important roles of the teacher is as the mediator / facilitator of learning. This means
that you as the teacher should aim to provide appropriate educational aid for students
to develop their autonomy and their learning construction — Figure 2.

dependence

Online learning
environment

control

Figure 2. Methodological scenario

Thus, these new learning scenarios lead to a change of attitude and posture relative
to this whole process. This change should be taken into account on both sides -
learners and teachers.

Learners who know, more appropriately, how to study and how learning occurs,
I.e., have better metacognitive knowledge and learn better, when compared with those
who have less metacognitive knowledge. It is therefore essential to teach learners
about how they learn and identify themselves with the most effective learning
strategies, so that they can improve their metacognitive judgments, as well as the self-
regulation of their learning.

Material and Methods

Objectives

This study aims to analyze the reflexions made by a set of online students regarding
the results obtained in an assessment task and its consequences for the future.

Design and participants

Data collection was made through the answers students gave to a question made after
the results of their assessment were disclosure. A total of 43 students, in continuous
assessment, answered the question, as volunteers.14% were males and 86% were
females. The average age of the participants was 41, ranging from 26 and 57 years old
(see Table 1) one student was in his 20s, 21 students were in their 30s, 11 students
were in their 40s and 9 students were in their 50s. The median age was 42.
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Table 1. Descriptive statistics of participansts’ age

Variable N MIN MAX AVG SD
Age 43 25 60 42.17 8.82

Material and procedure

The data was collected in one curricular unit from to the first year, second semester of
the degree course in Education. We have three moments of continuous assessment.
Our analysis will be made only to the results obtained in the first moment.

Before starting, a message was placed in the “News” forum about the purpose of the
research and requesting the participation of the students. Whenever a questionnaire
was available for collecting data another message was placed in the forum requesting
the response of students.

The data collection was done in three stages. Before completing their assessment test,
students were asked to indicate what grade they expected to obtain (Predicted scores).
Immediately after finishing their test, they were asked again to indicate the grade they
expected to obtain (Postdicted Score). Finally, after the results came out students were
asked to indicate whether their real grades, were higher, lower or equal compared
with their prediction. Furthermore, they were asked about this and what would be the
implications for their study method. Our analysis focus was on this last phase.

Data analyses

We proceeded to the analysis of participants’ responses according to how the
questions were asked. It was the purpose of this research to examine the justifications
given by this online students regarding the results obtained in the first continuos
assessment task and how this fact will affect their study process in the future. To
analyse their responses, we used content analysis. In the answers given by the
students could be found more than one category or sub-category. For this reason the
number of occurrences by category be more than the number of participants in the
study.

Results and Discussion

The content analysis of the answers given by the students to the question after the
results came out (real grades) allowed us to establish the following categories and
sub-categories, regardless of the dimension in question - Table 2

Table 2. Content analysis results: Categories and sub-categories

Dimensions Categories Sub-categories Units of register
System Interesting and
Causality Extrinsic current topics
Teacher Monitoring of
Statements teacher
concerning the cause Task Overlap of content
of the difference in
scores Motivation
Intrinsic Self Self-esteem
Lack of study
Higher / Misinterpretation of
Lower / Same concepts
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Lack of objectivity in
the answers

Generics Will positively
Influence influence

Specifics Motivation Encouragement and
Statements Motivation
concerning the Ability to stimulate
implications of this oneself
difference in terms of Method Structure the work in
future studies function of time

Direct the effort
Be more careful
when answering

No consequences I will continue to
study the same way

The indication of a Higher, Lower or Same classification, comparing the scores
obtained with the ones predicted was not clear. For that reason, the content analysis
presented in this paper includes the responses in global terms. The Dimension has not
proved to be a suitable descriptor. The following results refer to the analysis of
frequency distribution taking into account the categories and sub-categories. Table 3
shows the results found in the category Causality.

Table 3. Categorie Causality: Number of occurrences of sub-categories

Sub-categories N

System
Extrinsic  Teacher
Total =6  Task

g Individual characteristics 12

% Intrinsic ~ Self Performance  Positive nature 6

i Total = (Total =19)  Negative nature 13

ﬁ 48 Organization  Positive nature 10
/ Planning Negative nature 6
(Total = 16)

As it can be seen in Table 3, the highest number of occurrences that justify the
classifications obtained is at the level of the subject himself. These may refer to more
individual characteristics, such as motivation, self-esteem and lack of confidence in
the competencies, but also on aspects that may be more controllable by the student.
This level involves the way the subject feels within the assessment task, such as an
incorrect interpretation of questions, a difficulty in understanding some questions.
Finally, we find the issues related to the preparation for the assessment task. These
refer to the organization and planning of the study itself.

We turn now to the presentation of the results concerning the influence for future
study situations. - Table 4
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Table 4. Categories Influence: N° of occurrences of sub-categories

Sub-categories N
= Generics 9
S Motivation 10
@ Specifics Method Performance 8
(Total=17) Organization 9
No consequences 1

The largest number of occurrences indicates that the influence will be felt more
deeply at the level of motivation and method of work. This is particularly true in
regards to issues relating to the method of organizing tasks in either study, or in they
performance in the next assessment task.

Conclusions

In this paper, we set out to find out and work on the reflections that of a group of
online learning students has made about their performance in a very specific
assessment task. In a first analysis of the responses we observed that these reflections
involve mainly factors related to the students or factors that they can control.

The analysis of the answers seems to indicate an emphasis on the concern with issues
related to organization and planning of the study. This is evident in both the causes
and the conditions to be considered in a future study. However, reading these results
should be done in a careful manner and taking into account that the students
participated in this study voluntarily and that the majority considered to have a good
rating taking as reference the statement given in the previous phase of the study.

From our point of view is important to know the aspects that are taken into account
and valued by students to have a good performance. These elements allow us to
organize tasks and outline strategies to help students find their own strategies for
monitoring and self-regulation of learning, becoming increasingly autonomous and
thereby achieving a deeper level of learning. The knowledge that each person has in
dealing with learning activities, becomes a powerful tool nowadays (Bjork, Dunlosky
& Kornell, 2013). The understanding of learning activities and associated processes
promotes understanding, retention and transfer of learning.

From the point of view of Gouldo and Cerezo (2015) to develop self-regulatory
competence of students is not only very important to help them achieve success now, but also
to ensure future successes. Actions relating to the control of performance have a critical role
in the self-regulatory process leading to a monitoring process of learning by the students.
This action control allows them to not only detect the weaknesses of the learning process, but
also alert to the effectiveness of learning strategies that are being used. (p. 1907).

According to Ertmer and Newby (1996) reflection on the learning process is
considered as an essential ingredient to develop more effective learners. In this sense
we Dbelieve it is important to find strategies that help students monitor their own
learning process. This monitoring is a complex process that involves understanding
what you're doing, where does that fit into the sequence of the task and also the
anticipation and planning of steps to follow. All this happens during the actual act of
learning. For Phelp, Hase and Ellis (2001) in the context of rapid transformation, with
‘capable’ learners, metacognitive strategies provide great advantages and can be
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considered more important than some skills. In this sense the teacher should provide
strategies to help the learner become an "expert learner”.

Self-regulation plays an extremely relevant role in the learning process of students in
general. With regard to distance learning online these processes retains relevance. The
self-regulatory capacity of learning is an important factor to overcome
procrastination. This importance is increased when we are in online contexts, to
provide information to teachers to seek to develop strategies that help reduce
procrastination and thus make them more self-regulated learners. Moreover, in the
online distance education, with adult learners, when placing the emphasis on the
autonomy of the same is necessary they are holders to these competencies to enable
them to analyze and understand their learning processes with a view to meaningful
learning.
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Abstract: The changing environment for both students and lecturers dictates the requirement for giving feedback on
assessment activities rapidly. In order to close this cycle of learning for the student and facilitate the feed-forward
process, the development of rubrics has become an essential part of the workload. The rubric tool needs to have clearly
stated performance indicators and criteria so that both student and lecturer have the same expectations of the assessment
activity. The rubric must be robust enough to be able to capture the balance of being both an easy tool for marking but
also detailed enough to give constructive feedback reflecting the learning outcomes. The rubric development, given its
complexity, when constructing this tool, can be time consuming but eventually becomes time saving. Thereby reducing
the grading workload effort of the lecturer while maintaining the knowledge gained by the students through the
assessment activity.

Key words: Rubric; VLE; Performance Criteria; Feedback; Feedforward
Introduction

For the teaching and learning cycle, the word ‘rubric’ is understood generally to connote
a simple assessment tool that describes levels of performance on a particular task and
IS used to assess outcomes in a variety of performance-based contexts’ (Hafner and
Hafner, 2003 p, 1509). The rubric as a marking tool and the virtual learning
environment (VLE) have both worked their way into nursing education as ‘new’ way
of teaching, learning and assessing students (Lai and Ng 2011). This allows both
lecturer and student to develop as the facilitator and interpreter of knowledge and
permitting clear ideas of what is expected from the assessment and what is achievable
by the student. The rubric, unlike a marking template, is not only focused on giving
guidance to marker but includes the student. With the marking templates there is greater
capacity for and moreover, an inherent lack of uniformity and parity between markers,
born out of each markers interpretation of the marking template. With the requirement
of rapid turnaround times, transparent feedback to the student, combined with the ease
of access via the VLE and the moderation process to be considered, a clear need has
arisen to facilitate the marking process. The progressive movement of the use of
technology and the easy access provided by online learning platforms, has created
learning conditions where different aspects of feedback can be used (group, individual,
audio), to ensure that the students learning is fluent and allows progression of the
learning cycle.

Combine the introduction of a new degree nursing curriculum in England (Nursing and
Midwifery Council 2010), with the university's e-assessment strategy, and this brought
an opportunity to review models of learning and teaching focussing on:-

1. How the student could engage in different ways of learning (e.g. Discussion
boards, the flipped classroom, digital stories)

2. The capabilities of VLE (does it do what the lecturer wants?)

3. How best to facilitate submission and feedback within this environment.
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The ideology behind the VLE is to create an engaging learning environment in which
students can participate, while they are effectively developing “clear thinking’ and
promoting an interactive learning experience (Lewis et al., 2012). Therefore it is of
paramount importance to give clear concise performance criteria and provide a forum
in which students can create their own learning opportunities. Thus enabling the learner
to build a genuine comprehension of the subject matter so they can foster confidence
and research skills when conveying their ideas and opinions on a topic, (Pucer et al.,
2014). Given these criteria, it becomes imperative that both the lecturer and student
have a clear understanding of the performance indicators, hence why the rubric was
considered important tool.

The Advantages and Disadvantages of Rubrics

Andrade and Du (2005) advocate that a rubric as an assessment tool should be used by
the student and assessor to give both parties clear understanding of what is expected by
either doing task or grading the assessment. This aims to ensure achieving learning
outcomes and activating a feed forward mechanism through concise information on
how to improve performance whilst enabling student’s time to reflect on their work
(Truemper 2005).This reflective ethos on work produced, fosters communication and
the learning cycle to be completed.

There are many different debates surrounding the use of the rubric tool as an assessment
and communication tool, as the themes become clear with the use of parity and gives
guidance this is evident from school age to higher education nursing and non-nursing
education (Andrade and Du 2005; Caulfield-Sloan and Ruzcika; Hafner and Hafner
2003; Truemper 2004). Mandills et al (2009) support the use of rubrics in primary,
secondary, further and higher education context as the grading is seen to be fairer and
more consistent. While Beaglehole (2014) focuses on students of school age children
in Australia and encourages that clear and specific goals for writing are highly effective.

The rubric as an assessment tool can

be either presented as a simple

Rubric [yes /no performance

2> MG indicators Figurel], as was adopted,

for example for a non-graded

formative discussion board or as a

complex  Rubric  [descriptive

banded performance indicators:

(0 points) @ point) unsatisfactory, pass, good, very

good & excellent, Figure 2], as it

out of 3 should reflect the assessment

Figure 1 Rubric 1 learning outcomes (Popham 1997)

and should be presented with no

confusion of the learning

opportunity that needs to be taking place for the student (\Vallino 2008). Oppositely, for

the marker the rubric should be a tool that is ultimately relies on the ability, knowledge

and preparation of the assessor this will be enhanced with the familiarity of the
performance criteria.

(O points) (1 point)

(O points) (1 point)

The other advantage of the rubric when marking is its focus on the specific criteria that
the students have to attain for the module (Truemper 2003). Fors and Gunning (2014)
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suggests that the Rubric needs to present a clear set of assignment
descriptions/categories and have levels of performance indicators that are the
evaluation dimension which may or may not hold a numerical value to them. The

Not Met (0 point)

Does not meet minimum
word count and/or
posted all posts over 1/2
days

Does not analyse and/or
debate key concepts
lack of literature to
underpin arguments

Did not engage with
discussion with two (2)
other students.

Contributed minimally to

the topic discussed and

has not engaged fellow
students.

Inappropriate use of
language, poor grammar
referencing does meet
MDX criterion.

Satisfactory (0.25 point)

Meets minimum word
allowance however did
posts on two days

Shows some ability to
analyse and/or debate
key concepts, lacks
evidence in underpinning
the concepts

Minimal to no
engagement in
discussion with two (2)
or less students

Minimal contribution and
understanding of the key
principles of the topic

Some inappropriate use
of language and
grammar. Careless
attention to detail with
MDX referencing

Good (0.5 points)

Meets word count minimum
of 250 words posted 3
separate Posts on THREE
separate days

Demonstrates some critical
thinking and evidence of
analyses with minimal
evidence in drawing
conclusions. Key concepts
identified but not always
relevant to the topic

Limited engagement with
discussion and engaged
with two (2) students

Demonstrate knowledge
and understand of the key
concepts and enhances
fellow students
understanding and
contributions

Appropriate language with

some attention required in

structure and adhering to
MDX referencing

Very Good (0.75 points)

Posted above word
count minimum of 250
words posted 3+
separate posts on 3
separate days

Demonstrates critical
thinking and analyses of
the topic showing the
beginning of evaluation
and conclusions are
drawn with the literature
underpinning these
statements

Engaged with two (2+) or
more students in active
discussion

Extensively contributed
to topic and engaged
well with fellow students

Appropriate and fluent
use of grammar with
minor mistakes in MDX
referencing

Excellent (1 point)

Posted 3+ separate
posts or above and
exceeding the
minimum 250 word
count on 3/3+
separate days

Analyses well and
debates key concepts
on the topic using
literature to underpin
arguments and
validate concepts

Engaged in active

discussion with 2+

students in leading
debates

Extensively
contributed to all
concepts and
engaged actively and
in depth with fellow
students

Fluent use of
language grammar
and accurate MDX

referencing and
clearer attention to

detail

Figure 2 Rubric 2 Complex

indicators are the different categories that the students are required to meet and the
performance indicators represent how well these have been achieved.

Rubrics fall into two categories, either ‘analytical or multiple trait consisting of
multiple, separate scales and therefore provides a set of scores’ (Rezaei and Lovorn
2010 p19; Dunbar et al 2006). This loans itself to different types of teaching and
assessment strategies enabling use of different tools to assess different aspects of what
is required from the student. A holistic rubric will look at the elements combined and
give an overall impression of the learning to be achieved, (Dunbar et al 2006; Truemper
2004). It has been agreed that rubric is not simply a checklist or just a checklist
(Andrade 2005; Petkov and Petkov 2006). A rubric is only as good as its design, support
and explanation in its use and conversely the expectations from the use of the rubric
should enhance the learning outcomes for the students. Without this, a rubric can lead
to promotion of shallow learning whilst producing conformity and standardisation in
the VLE, (Mandills et al 2009). In turn this can create missed learning opportunities for
the student as they are only working towards the rubric criteria. There are some
criticisms of the use of rubrics in regards to ‘validity, reliability and fairness’
particularly in relation to students in view of a lack of empirical evidence to support
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effective use of a rubric, (Andrade and Du 2005 p 29). Jonsson and Svingby (2007)
propose that effectiveness of rubrics can be examined based on literature at the time of
writing. Despite these on-going issues there is growing confidence about the
effectiveness of rubrics (Rezaei and Lovorn 2010)

When developing a rubric the lecturer needs to consider the type of assessment being
designed eg essay, learning log, discussion board, poster, and whether there is already
a marking guide on which to base the rubric. Hence in development of the rubric, Nicol
and Mcfarlen-Dick’s (2006) seven principles of good feedback should implemented:-

Clarify what good performance is
Facilitate reflection and self-assessment in learning

1
2
3. Deliver high-quality feedback information that helps learners self-correct
4. Encourage teacher—learner and peer dialogue

5

Encourage positive motivational beliefs and self-esteem
6. Provide opportunities to act on feedback

It should be simple to use and the language of the performance indicators should be
easily understood by both the lecturers and students (Whittaker, Salend and Duhaney
2001; Wilson and Fairchild 2011). To promote this effect it is critical that the language
used in the performance indicators and the categories is transparent and there is no
misconception of what is expected from the learning outcomes (Lasater, 2006). Other
contributing factors to consider is how the rubric is intended to be used as a feedback
mechanism for students, and thereby to continue to improve their comprehension and
expectation of the assessment activity (Morgaine, 2010; Frances 2010). When using the
rubric as a grading tool and to elicit the engagement of the students through
understanding the assessment activity requirements, the main reference to the rubrics
for both parties are the differing criteria for each of the performance indicators. These
categories have to be accurately represented and achievable. The communication that
the rubric gives, enables the students to engage in assessment activity. Hence the use of
the language within the rubric must foster a dialogue that works in partnership with the
feedback and promotes discussion between the lecturer and the student. Stevens and
Levi (2005) sees the rubric as a translator device to gain a level playing field in the
learning activity.

The goal of the developing rubric, is to create equal opportunities for the students when
engaging with the assessment process and receiving feedback from the lecturer. A result
of the changed the learning environment via the VLE for students is to have a
constructive influence on student engagement. The VLE gives easy student home-based
access with the benefits of developing critical thinking with socialised interaction with
others in a learning space (Buckley, et al 2005). A key positive outcome for the
lecturers when using the rubric is that the tool being user friendly, it becomes easy to
identify the different grading scales that correlate with the performance indicators. This
simplifies the marking experience speeding up the process whilst enabling the giving
constructive feedback in a timely fashion. It also minimizes the inconsistencies between
lecturers and gaining parity in the assessment process.
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Conclusion

In today's educational environment, the student wants clear guidance and direction to
"how is this assessment being graded?" and "what is it that the assessment is asking
for?” In return there is increasingly more expectations on the lecturer to engage with a
variety of different modes of assessment and to enhance the learning experience of the
student. In real terms this means rapid marking and feedback to be ready in a short time
frame, therefore the use of a rubric for this purpose is a tool that can facilitate this.
However to design an effective rubric requires time and revaluation after each usage.
Each rubric should be designed individually to reflect the assessment activity. When
starting out it is easier to start simple rather than complex as the road travelled for the
rubric is about meeting the needs of the lecturer and the student. The rubric is a grading
tool that should communicate the expectation of the assessment activity and used as
constructive feedback for the student to feed-forward with the learning concepts
obtained from the assessment task.

The performance levels indicators must enable both the lecturer and student to
differentiate between levels. Hence the description of these levels needs to be clearly
defined and logically sequenced. It should promote recognition of varying levels of
performance and encouraging the student to improve and drive own learning to enhance
their depth of knowledge. This can be further achieved through the ability to
discriminate between performance levels via the use of a range of subjective words in
defining these differences. The specificity of the performance indicators needs to
demonstrate usefulness, and allow enhanced analysis of the given task.

The development [see Figures 1 and 2] of this rubric was to facilitate fast and effective
feedback to feed forward for an online discussion board. It was a way of ensuring that
both lecturer and student understood what was required of them. This style of analytic
rubric provided the potential for the student to take accountability for their own learning
through clear performance criteria. By combining the assessment outcomes with the
performance indicators the rubric has been able to provide the students with information
regarding what is most important to focus on and where their level and depth of
knowledge is in relation to the given assessment. Through reviewing students work and
the original rubric against the developing rubric other additional criteria are generated
or deleted. This therefore triggered another revision of the rubric which will concentrate
on the finer differentiation of levels. How the rubric continues to develop will be
dictated by its usage and the revision/evaluation process. In conclusion it be seen that
the rubric is not a static thing but a tool that is continually evolving and enhancing the
learning process.
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Abstract: The pressure for universities to generate employable graduates requires the implementation of different ways
of managing the learning process. Course programmes have thus been adapted to the new framework where skills and
competences development are to be the resulting outcomes of students’ stay at university. On-going evaluation systems,
in combination with the selection of specific activities, help professors plan for the achievement of this objective. The
study carried out in a group of 3 year Marketing students of Business and Management shows that students identify
different activities as both adequate for and effective in competences development. The authors conclude that
embedding competences development in course programming is a useful and helpful tool for course management that
is well accepted and valued by students.

Keywords: Learning process; competences development; course programming
Introduction

Professionals at all levels of education, whether primary, secondary or terciary (higher)
education, living in increasingly knowledge-based societies such as the European
Union member countries, do not question the need to help students develop skills and
competences allowing them to adequately enter the labor market (EACEA, 2014),
which is to say, education, specially higher education, should increase graduates
employability (EACEA, 2012).

However, employability is not only a necessary goal of higher education; it is also a
“complex concept encompassing many definitions and approaches” (EACEA, 2014, p.
61). In fact, there seem to be two main approaches to help graduates achieve the
adequate degree of employability: the employment-centred approach, which is related
to increasing “graduates chances of finding employment soon after graduation”
(EACEA, 2014, p. 63). Universities develop and implement programmes addressed
towards helping students entry into the labor market; including practical training in
study programmes, developing seminars about specific issues such as preparing C.V.
and job interviews, creating placement offices, etc. (EACEA, 2014).

The other approach is the competences-centred one, where the role of higher education
is “to develop the skills and competences of graduates necessary to find a job”
(EACEA, 2014, p. 64), furthermore, “students’ knowledge, skills and competences are
expressed as the learning outcomes of the education process” (EACEA, 2010, p. 22).
A learning outcome is understood to be a statement “of what a learner is expected to
know, understand and/or be able to demonstrate at the end of a period of learning”
(Adam, 2006), learning outcomes “chief advantage is the clarity and precision they
bring to any curriculum development process” (Adam, 2006).

The competences-centred approach requires that education professionals, in this case
higher/terciary education professors, understand their job to be student centred. Not a
small challenge. According to the Eurydice Report: The European Higher Education
Area in 2012 *“genuine student-centred learning is (...) difficult to integrate into
everyday higher education reality. It should comprise actions that ensure that students
learn how to think critically, participate in all kinds of academic life and are given more
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independence and responsibility.” (EACEA, 2010, p. 25). The approach that can be
found in Spain is this second one, the competences-centred approach. Although many
Spanish Universities also implement employment-centred activities.

This article focuses on the analysis of students’ perception of competences development
and the adequacy of the tools used to help them develop these competences. This
analysis was performed within a third year (junior) marketing course: Marketing I
(Course 102353 04 Facultat d’Economia | Empresa, Universitat Autdonoma de
Barcelona -UAB).

The course program is designed according to an UAB model that is built on several
assumptions, being one of them the fact that “competencies needed to be effective can
be developed” (Boyatzis, 2008). Another one is that the “development of competencies
needed to be effective managers and leaders require program design and teaching
methods focused on learning” (Boyatzis, 2008).

Course Programing

The Marketing | course program includes, therefore, a list of 17 learning outcomes that
can be organized into two categories, course specific and transversal learning outcomes,
but can also be organized in the three categories established by Katz in 1974; technical
skills, human skills and conceptual skills (Katz ,1974; Parente, 2012). These skills
include analysis, critical thinking and problem solving (hard skills according to
different authors (Parente, 2012)) as well as soft skills, related to dealing with others,
such as communication skills and team work, information and knowledge sharing
(Parente, 2012), as well as related to dealing with one-self, such as being able to
organize one’s learning process, time management, and information selection and
generation among others.

Marketing | sessions were programed by the author-teacher with a “co-responsibitily”
framework of mind. Both the professor and the student are responsible of the outcome
of their interaction in Marketing . The professor is to organize sessions’ contents and
activities in order to help students develop the learning outcomes of the course, and
students are to invest the time, effort, as well as willingness and enthusiasm required
for these learning outcomes to come true.

With this objective in mind both contents and activities were programmed. Activities
include exercises, cases, articles and readings, oral presentations, and mind maps
generation. Activities may be individual or in group, in order to help students develop
competences related to dealing with others. Each type of activity is intended to help
students develop specific competences, and may be to related more than one
competence. Table 2 shows which competences are related to each type of activity.

Each activity was programmed at least twice during the course (15 weeks) in order for
the learning process, usually cumulative, to take place. In that way students could
incorporate the learning s of the first time each activity was performed and see their
own improvement the second time each activity was carried out.

Methods

The sample was composed by students enrolled on Marketing | UAB -ADE, English
track 3™ year. A total of 52 students were studied). Most of them were students from
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20 to 22 years old (82.7%), 69.2% female and 30.8% male, both local (36.5%) and
Erasmus students (63.5%).

The research instrument used in this research was a questionnaire that included personal
characteristics, opinions, satisfaction and recommendation. Specifically a two-wave
cross-section was conducted during the second semester of the academic course 2013-
14.

The first wave was conducted at the beginning of the course asking questions about
their expectations with regard the different activities that they will develop during the
course and the objectives that they thought these activities would help achieve. Self-
report indicators of these expectations were measured by the items “Do you think these
activities can help students achieve the objectives related to them?”, to each activity
and each objective. The questions had to be answered on a Liker scale ranging from
strongly disagree (1) to strongly agree (5).

The second wave was conducted at the end of the semester, after completing the course,
asking about their opinion with regard to the different activities and the
objectives/capabilities that they had helped improve. This second questionnaire
contained items similar to the previous questionnaire, but the general question was “Do
you think these activities have helped you develop or improve your capabilities?”, to
each activity and each capability. The questions had to be answered also on a 5-point
Likert scale. In addition, in this questionnaire questions regarding the general
satisfaction with the course and the intention to recommend it were included. The level
of satisfaction was assessed by one item “What is your degree of satisfaction with the
course?”, a 5-point Likert-scale was used. In addition, recommendation was also
measured by one item “Would you recommend other students to take this course?”,
measured with a 5-point Likert scale.

The data collected were computed and analysed using the SPSS 19. The frequency and
percentages of the responses to the specific questions were calculated. We used chi-
squared analysis to analyse whether the personal characteristics of the students
influenced some of their responses. Spearman's rho rank-order correlations, which is a
non-parametric test that is used to measure the degree of association between two
ranked variables (Myers et al., 2010), were used to investigate any significant
correlations between the ordinal scales, that is, those which were measured by 5-point
Likert scales. The correlations were measured between the objectives that they thought
they could achieve developing the different activities, and the capabilities they thought
that they had improved with these activities, the general satisfaction of the course and
the possibility of recommendation.
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Results and Discussion

Descriptive analysis

Table 1 presents the different activities, the objectives assigned to each activity and the
degree of opinion about whether these activities can help achieve these objectives (“Can
help” column) and if have finally helped to achieve them (*Have helped” column).
Students understand activities programmed to be adequate tools for competences
development, and they acknowledge these activities have been effective in developing
and/or improving the specified competences.

Table 1. Objectives and capabilities that students thought that the activities could help to acquire and

which have finally have help to acquire

Activity Objectives Opinion categories Can help | Have helped

2 - Disagree 1.9% 5.8%

Exercises lllustrate specific concepts related 3 - Neutral 11.5% 21.2%

to a given topic 4 - Agree 69.2% 61.5%

5 - Strongly agree 17.3% 11.5%

2 - Disagree 0.0% 1.9%

Illustrate. Use and apply models of | 3 - Neutral 5.8% 21.2%

analysis studied in class 4 - Agree 65.4% 59.6%

5 - Strongly agree 28.8% 17.3%

2 - Disagree 1.9% 3.8%

Cases | Models. — Develop  diagnosis 3 - Neutral 28.8% 30.8%

capabilities 4 - Agree 48.1% 50.0%

5 - Strongly agree 21.2% 15.4%

) ) .| 2-Disagree 5.9% 5.8%

situation 4 - Agree 49.0% 48.1%

5 - Strongly agree 23.5% 21.2%

. 2 - Disagree 7.7% 7.7%

(Ij)nn(:\p/)\:leen(:g?l'tary knowledge,z(t:)%lijltrg 3 - Neutral 25.0% 21.2%

] . : 4 - Agree 44.2% 53.8%
Articles | given topic

and 5- St_rongly agree 23.1% 17.3%

readings 2 - Disagree 3.8% 3.8%

Analytical. Develop analytical | 3 - Neutral 34.6% 46.2%

capabilities 4 - Agree 53.8% 36.5%

5 - Strongly agree 7.7% 13.5%

1 - Strongly disagree 0.0% 1.9%

Group work. Be able to work in | 2 - Disagree 7.7% 9.6%

work (negotiation, job | 3 - Neutral 21.2% 19.2%

Oral coordination) 4 - Agree 40.4% 48.1%

presentati 5 - Strongly agree 30.8% 21.2%

ons 2 - Disagree 7.7% 5.8%

your work 4 - Agree 50.0% 40.4%

5 - Strongly agree 32.7% 28.8%

1 - Strongly disagree 0.0% 9.6%

Individua | Develop a global understanding of | 2 - Disagree 23.1% 15.4%

I'mind | a specific issue, and the relations | 3 - Neutral 23.1% 21.2%

map between topics 4 - Agree 34.6% 34.6%

5 - Strongly agree 19.2% 19.2%
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Regarding satisfaction and recommendation, which is also other way to measure the
satisfaction (Keiningham et al., 2007), in general, students are satisfied (55.8% satisfied
and 25% strongly satisfied) and will recommend other students to take this course
(38.5% agree and 38.5% strongly agree). It is worth noting that no student was strongly
dissatisfied or strongly disagreed.

Chi-square test for independence

Given two categorical variables, the chi-squared test of independence determines
whether or not there exists a statistical dependence between them, that is, whether the
proportions for one variable are different among values of the other variable.

In our case, we analyse whether or not there is an association between socio-
demographic characteristics (gender, age, Erasmus or not and student characteristics)
and opinion about the objectives that can or have helped achieve each activity.

We conclude that there is no association between the variables under consideration (p-
value>0.05), except for gender and the opinion that “Articles and readings” can help to
achieve the objective “Acquire complementary knowledge about a given topic” (Chi-
Square=10.969; Sig.=0.012). Most women do agree that articles and readings can help
increase knowledge (52.8% do agree and 22.2% do strongly agree) and a minor
percentage is neutral (25%). However, men’s opinion is equally distributed from
disagree to strongly agree (25% in each category)

Correlation analysis: Spearman’s rho test

Correlation is a bivariate analysis that measures the strengths of association between
two variables. The value of the correlation coefficient varies between +1 and -1.
Specifically, coefficients between 0.10 and 0.29 represent a small association;
coefficients between 0.30 and 0.49 represent a medium association; and coefficients
above 0.50 represent a large association or relationship (Corder and Formena, 2014).
We will focus on Spearm rank correlation. This test does not make any assumptions
about data distribution and is the appropriate correlation analysis when the variables
are measured on a scale that is at least ordinal (Lehman, 2005; Spearman, 1904).

We will analyse the correlation between the opinion about whether the activities under
consideration can help develop or improve certain capabilities before and after carrying
them out, and the perception of whether they have finally helped achieve the objectives,
and the general satisfaction level and recommendation intentions.

Table 2 shows Rho test for all the variables under consideration. It is worth noting that,
regardless of significance, all Rho test values are positive (Rho>0), indicating a direct
positive relationship between variables, that is, they move in the same direction.

Regarding the opinions about whether the different activities have helped achieve the
objectives under consideration, significant correlations were found with the opinions
they had at the beginning of the course regarding whether they thought they could help
(p<0.05). The Rho test shows a large association or relationship for each variable
(Rho>0.50), except for “Exercises” can and have helped illustrate specific concepts and
“Cases” can and have helped develop diagnosis capabilities, which represent a medium
association (Rho between 0.30 and 0.49).

In the second block of variables listed in Table 5, the relationship between the opinion
about the objectives that the different activities have helped achieve and the satisfaction
of the course are presented. We can observed that there is not significative correlation
between the general satisfaction of the course and the opinion about whether the
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“Cases” have helped develop diagnosis capabilities, “Articles and readings” have
helped develop analytical capabilities and “Oral presentations” have helped being able
to work in work (negotiation, job coordination) and being able to present orally to an
audience the results of your work (p>0.05). However, there is a medium association
between the level of satisfaction and the opinion about the “Exercises” have helped
illustrate specific concepts related to a given topic, “Cases” have helped use and apply
models of analysis studied in class”, “Articles and readings” have helped acquire
complementary knowledge about a given topic, and “Mind map” has helped develop a
global understanding of a specific issue, and the relations between topics (Rho between
0.30 and 0.49; p<0.05). Finally, there is a small association between satisfaction and
opinion about “Cases” have helped develop diagnosis capabilities (Rho=0.296;
p<0.05).

In the third block of variables in Table 2, the relationship between the opinion about
the objectives that the different activities have helped achieve and the probability of
recommending other students to take this course are presented. It is worth noting that
there is not significative correlation between the possibility of recommending the
course and the opinion about whether the “Exercises” have helped illustrate specific
concepts related to a given topic, “Articles and readings” have helped develop
analytical capabilities, and “Oral presentations” have helped being able to work in work
and to present orally to an audience the results of your work (p>0.05). However, there
is a large association between the possibility of recommendation and the opinion of
“Articles and readings” have helped acquire complementary knowledge about a given
topic (Rho=0.518; p<0.05). Oh the other hand, there is a medium association between
the possibility of recommendation and the opinion that “Cases” have helped use and
apply models of analysis studied in class, develop diagnosis capabilities and develop a
systemic understanding of a given business situation, and “Mind maps” have helped
develop a global understanding of a specific issue, and the relations between topics
(Rho between 0.30 and 0.49; p<0.05).

Finally, it is worth noting that there is a positive and large association between the
satisfaction with the course and the probability of recommending it (Rho=0.715; p<0-
005). If a student is satisfied with the course, there would be a high probability of
recommending other students to take this course.
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Table 5. Spearman's Rho test

Sig. (2-

RO | iled)
Have helped: EXERCISES concepts Can help: EXERCISES 0.493 | 0.000**
Have helped: CASES _lllustrate Can help: CASES lllustrate 0.601 | 0.000**
Have helped: CASES_models Can help: CASES models 0.545 | 0.000**
Have helped: CASES_diagnosis Can help: CASES diagnosis 0.401 | 0.004**
Have helped: ARTICLES AND | Can help: ARTICLES AND | 0.803 | 0.000**
READINGS Knowledge READINGS Knowledge
Have helped: ARTICLES AND | Can help: ARTICLES AND | 0.600 | 0.000**
READINGS_Analytical READINGS Analytical
Have helped: ORAL PRES_Group work | Can help: ORAL PRES Group work | 0.714 | 0.000**
Have helped: ORAL PRES oral pres Can help: ORAL PRES oral pres 0.663 | 0.000**
Have helped: MIND MAP Can help: MIND MAP 0.651 | 0.000**
Have helped: EXERCISES concepts Satisfaction 0.364 | 0.008**
Have helped: CASES _llustrate Satisfaction 0.336 | 0.015*
Have helped: CASES_models Satisfaction 0.296 | 0.033*
Have helped: CASES_diagnosis Satisfaction 0.263 | 0.060
Have helped: ARTICLES AND | Satisfaction 0.438 | 0.001**
READINGS Knowledge
Have helped: ARTICLES AND | Satisfaction 0.196 | 0.164
READINGS_Analytical
Have helped: ORAL PRES_Group work | Satisfaction 0.235 | 0.093
Have helped: ORAL PRES oral pres Satisfaction 0.103 | 0.468
Have helped: MIND MAP Satisfaction 0.426 | 0.002**
Have helped: EXERCISES concepts Recommendation 0.262 | 0.060
Have helped: CASES _llustrate Recommendation 0.464 | 0.001**
Have helped: CASES_models Recommendation 0.307 | 0.027*
Have helped: CASES_diagnosis Recommendation 0.399 | 0.003**
Have helped: ARTICLES AND | Recommendation 0.518 | 0.000**
READINGS_ Knowledge
Have helped: ARTICLES AND | Recommendation 0.259 | 0.064
READINGS_Analytical
Have helped: ORAL PRES_Group work | Recommendation 0.168 | 0.234
Have helped: ORAL PRES oral pres Recommendation 0.027 | 0.851
Have helped: MIND MAP Recommendation 0.346 | 0.012**
Satisfaction Recommendation 0.715 | 0.000**

*Sig.<0.05 (2-tailed)

**Sig.<0.01

(2-tailed)

Conclusions

As suggested by different authors (Andrews et al., 2012; Boyatzis et al., 2008),
embedding competences development in different courses is possible provided it is
taken into account when programming the course. Our research shows students agree
with this and acknowledge their having generated and/or improved the sought after
competences. We conclude that when both professor and students involvement is high,
results and satisfaction are positive.

Students understand their investment in the course has effectively helped them grow
not only in knowledge, but also in competences development (students think activities
can help, they acknowledge activities have helped, they are satisfied). Therefore,
probably, one of the reasons for the high degree of satisfaction is the professor’s
practical approach and students’ involvement required for this course.
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This research also suggests female students, prefer reading as a learning strategy for the
acquisition of complementary knowledge. In spite of the chi-square test being adequate
for this size sample, a future research line could be to analyze a bigger sample and find
out whether male or female students show different preferred learning strategies.
Another future research line is related to the optimum combination of activities required
for the development of specific competences.
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Abstract: Teamwork is an important competence to be developed among students and this paper
presents a case study related with teamwork competence assessment and development. Several processes
take place during team assignment among students. We consider that the development of teamwork
competence is related with being efficient in those processes. From a literature review of the processes
that arise during teamwork, we present a evaluation tool which includes formative feedback in order to
help students to target their own teamwork competence development. By providing students with
guidelines for improvement, it seems reasonable to expect a better performance in subsequent
experiences and thus it is also reasonable to assume the progressive competence development. A total of
58 teams from a Bachelor’s Degree Programme in Industrial Engineering have been evaluated with this
tool and therefore some conclusions are presented.

Keywords: Teamwork, competences, higher education

Introduction

Under the new European Higher Education Area it has been necessary to design
learning and evaluation models in accordance with the Bologna guidelines which imply
moving from acquiring knowledge to developing competences. In particular, in this
paper, we are focused on teamwork competence and its development.

Students’ teamwork competence is not developed just by working together on an
assignment and involves the acquisition of different skills. Moreover, teamwork
competence is obtained through a process that is difficult to tackle if students do not
receive justified feedback on their performance as part of work teams (Marin-Garcia et
al., 2008, Martinez-Gomez & Marin-Garcia, 2009). This feedback will help the
students to improve their performance in next team assignments. Students’ acquisition
of teamwork competence is a continuous and progressive process. Teachers should
monitor this process and, in order to assess teamwork competence development,
evidences regarding students’ performance during their learning experiences need to be
collected and analyzed.

During a team assignment among students several processes take place. According to
the literature review, those processes are participation, conflict management, problem
solving, internal communication / mutual respect / trust, external communication /
feedback, collaboration / cooperation and leadership. We consider that to the extent that
the students are efficient in relation to those processes, their teamwork competence
development is enabled. There already exists a tool for assessing the performance of
the team regarding those processes (Viles et al., 2013). In this work we are focused on
the assessment of the individual performance of each student.

Usually, the teacher tries to assess the individual performance of each student; however
nobody argues today about the need of finding new ways to assess competences taking
into account not only the teachers’ perceptions but also the perceptions of the others
agents involved in teamwork, i.e., the students. In order to evaluate students’
performance the use of peer ratings and self-evaluations are evidenced to be useful
techniques that will help students to improve their individual performance. In this
context the paper present a case study related with the assessment of teamwork
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competence among students. We present a tool that allows self-assessment and peer
evaluation of students’ performance during a team assignment. It also allows giving
formative feedback to the students on their performance as part of work teams. By
providing students with this formative evaluation, it seems reasonable to expect a better
performance in subsequent experiences and thus it is also reasonable to expect the
progressive competence development.

A total of 224 students involved in 58 teams from a Bachelor’s Degree Programme in
Industrial Engineering participated in the case study and some conclusions from this
experience are presented.

Conceptual framework

Self-assessment and peer review

Self-assessment and peer review have been deployed in some areas of education for
many years. The disciplines areas where this type of assessment is used are varied and
it is used across a very wide range of educational stages, from school to higher
education and even in professional post courses. While some authors discuss about the
lack of reliability or validity of this type of assessments, in contrast, others mention that
formative assessment can help students to plan their own learning, identifying their own
strengths and weaknesses, in order to direct their efforts to specific areas for
improvement actions and to develop other personal and professional skills (Boud et al.,
1990; Boud & Fachikov, 2006; Falchikov & Goldfinch, 2000; Brown & Knight, 2004;
Topping, 2003).

Regarding teamwork, some authors have provided valuable research on the assessment
of team members (Chalupa,Chen & Sormunen-Jones, 2000; Gueldenzoph & May,
2002). Specifically, Gueldenzoph and May (2002) mention some best practices in order
to achieve and effective evaluation process. Creating an effective evaluation tool and
implementing formative feedback are some critical aspects which have to be taken into
account. Crews and North (2000) suggest that formative evaluation should be
conducted throughout collaborative experience. Peer ratings help students to develop
teamwork competence (Oakley eta al., 2004) and anonymous peer feedback is
recommended as a way to shape members’ teamwork skills (Parratt et al.,2014). If
students can receive continual feedback on their team performance, group members
could modify their behavior as necessary to assure the correct acquisition of the
competence.

Processes that arise during teamwork

Several processes occur during teamworking and affect the team performance and its
effectiveness. These processes are divided into two groups: operational processes and
emergent states (Markset al., 2001). Operational processes are included in the different
models of teamwork (Cohen & Bailey, 1997; Kozlowski & llgen, 2006; Mathieu,
Heffner, Goodwin, Cannon-Bowers, & Salas, 2008, McGrath, 1964). These processes
describe functions and interactions that occur during teamwork and how they are
managed in order to perform team tasks (OP1-OP7). Emerging states consist of
motivational processes that capture trends, relationships between team members and
affective reactions (ES1-ES4). These processes involve a dynamic display, which tends
to be stable over time (Kozlowski & llgen, 2006). Our understanding of these processes
is consistent with the proposals of different authors as shown below.
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OP1: Participation - refers to the extent to which team members have an active role in
the development of the work and how decisions are made. (DeDreu & West, 2001;
Sheppard et al., 2004)

OP2: Conflict management - refers to how conflicts are valued in the team and if they
are properly managed. (Bolton, 1999; Kozlowski & llgen, 2006; Oakley et al., 2007;
Sheppard et al., 2004).

OP3: Problem solving - refers to the ability to solve problems, which is related to the
team'’s goal of improving. (Sheppard et al., 2004; Thylefors et al., 2005).

OP4: Internal communication / mutual respect / trust - is in relation with proper and
effective communication. (Brooks & Ammons, 2003; Delson, 2001; Oakley et al.,
2007; Sheppard et al., 2004; Zander, 1994).

OP5: External communication and feedback - refers to the extent to which the team has
access to information and is duly listened to by the organization. (Delson, 2001; Oakley
et al., 2007; Seat & Lord, 1999).

OP6: Collaboration and cooperation - refers to the extent to which team members work
on a voluntary basis to achieve the objectives that have been established. (Gratton &
Erickson, 2007; Lopez-Paniagua et al., 2011.).

OP7: Leadership - refers to the internal team leader ( Zaccaro et al., 2001).

ES1: Team Learning. This learning refers to knowledge embedded within the team
(Edmondson, 1999). The capabilities accumulate and improve as team members accrue
experiences and learn how to work together better (Kozlowski & llgen; 2006).

ES2: Team climate. Climate refers to “the set of norms, attitudes and expectations that
individuals perceive to operate in a specific social context.” (Pirola-Merlo et al., 2002).
Creating a positive team climate implies creating conditions and an atmosphere in
which individuals can speak up and express concerns (Leonard et al., 2004).

ES3: Mutual trust. Trust in a team is the shared belief that team members will perform
their roles and protect the interests of their teammates (Salas et al., 2005).

ES4: Motivation. Motivation is related with the sense of collective confidence and task-
based cohesion with regard to mission accomplishment (Marks et al., 2001). This
includes encouraging team members to perform better or to maintain high levels of
performance by communicating their beliefs about team ability, competence in
particular tasks and being leaders involved with the development of the project. (Guzzo
& Dickinson, 1996).

Case study

The case study presented in this paper was designed to assist the development of
students’ teamwork competence. For this purpose we both measured students’
individual performance and provided such information to students involved. Moreover,
a proposal of actions leading to improve that performance was also provided to the
students.

A total of 224 students were involved in the experience, who were attending at the first-
year subject of a Bachelor’s Degree Programme in Industrial Engineering. In this
subject, students had to do an assignment in groups of 4 members and therefore a total
of 58 teams took part in the case study.
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Once students had completed the assignment each student was asked to individually
rate their own performance and the performance of each of his teammates. Items in the
questionnaire used to collect the data were defined taking into account several proposals
(Viles et al., 2013; Oakley et al., 2007; Gueldezoph & May, 2002 among others). The
questionnaire was developed in a web platform and the link to the questionnaire was
sent to the students via mail. The aim of the questionnaire and how to answer it
(instructions and dates) were also explained in the mail. As a condition to know the
final mark of the assignment, each student had to respond to the questionnaire.

The Tool

To measure student performance, we elaborated an evaluation tool based on a
questionnaire which evaluates the student performance within the team from both their
own point of view and the point of view of the other team components. From data
collected in the questionnaires we draw a individual student performance radar graph.
To provide adequate feedback to the student, each student received an evaluation file
with his or her individual radar graph together with a set of guidelines for teamwork
competence improvement.

The questionnaire was designed to assess the operational processes that arise once a
team is working on an assignment. Although the analysis of the teamwork emerging
states would be also interesting, it is quite difficult to evaluate. On one hand, the
establishment of scales in this case is more complex. On the other hand, the literature
indicates that emerging states tend to stabilize over time as the teams remain (llgen et
al., 2005; Mathieu et al., 2008), and this characteristic hardly occurs in a degree or
teaching cycle where the teams often are exclusively formed for a particular
assignment. Therefore, the questionnaire measures only the operational processes, not
the emerging states.

Table 1 presents the specific items in the questionnaire related with the operational
processes they aimed to assets using a scale from 1(never) to 5 (always).

Table 1. Operational processes and items in the questionnaire

Process Items in the questionnaire

The student has attended team meetings punctually.

The student has assumed and performed the role and the tasks that

OPL: Participation have been assigned to him.

The student has actively participated in decision making.

The student has exposed his opinion in an impartial and constructive

OP2: Conflict management
way

. The student has analyzed problem information and has proposed
OP3: Problem solving

solutions
The student has paid attention to the opinion of his teammates with
OP4: Internal / I respect for them
communication / mutua ) ) .
respect / trust The student has been open-minded to different ways of thinking and
working
OP5: External The student is aware of external factors that may affect the teamwork
communication and
feedback
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Process Items in the questionnaire

The student has made contributions in team meetings
OP6: Collaboration and

cooperation The student has cooperated with the overall team effort (analysis,

resolution and completion of the report)

OP7: Leadership The student has been the leader planning and organizing the team

Once the questionnaires were fulfilled, data collected were processed in order to obtain
for each student and for each process the following information: auto-assigned score
and an average of the scores given by his teammates. This information was summarized
using individual radar graphs which were delivered to students in a document or file.
The radar graph allowed the student to compare his own perception with the perceptions
of his teammates about his performance. Every student knows the average of the scores
assigned by their peers; therefore, anonymity in response is guaranteed.

Figure 1 shows an example of an individual radar graph together with some guidelines
for teamwork competence improvement.

Self
Assestment Guidelines for teamwork competence

improvement

Peer

Evaluation
OP4: Give your opinion respecting
others turns.

OP5: look for dialogue with the teacher
in order to receive feedback about the
work.

ope !

Figure 1. Individual radar graph and guidelines

Results

To assess the students’ opinion about the new evaluation tool, we asked them about its
usefulness.

They were asked about the feedback they had received (understandability and
usefulness of the evaluation file). They were also asked whether they considered the
information provided useful guide for improving their individual teamwork competence
in future team assignments that they will have to face with throughout the degree. Both
questions should be rated between 1 (very unclear / useless) to 5 (very light / useful).
At the same time, they could make any comment about the effectiveness of the
evaluation process.
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Table 2. Data collected

Variable n Mean StDev  Minimun Q1 Median Q3 Maximun
Understandably 81 (35%) 3,81 0,85 1 3 4 4 5
Usefulness 77 (33%) 4,17 0,7 3 4 4 5 5

The 34% of students who participated in this study answered to this survey. Table 2
summarizes collected information. From these data we can observe that students scored
high both understandably and usefulness. It should also be noted the broad acceptance
among students this information has had. The students received as something positive
the result of their assessment and their comments were in general that the feedback
received could help them to improve. The majority of comments referred to the
importance of having information from their peer teammates. As opposed to other
authors we have not detect rejection towards this type of assessment.

Conclusions

The new educational models aimed at developing competencies also lead to the need to
assess the degree of acquisition of them. Therefore, for competences development it is
necessary to provide supervised learning experiences to the students throughout the
degree. These learning experiences have to be monitored and students have to receive
feedback that leads them to achieve better performance in the following experience
which they face with. Giving each student their individual radar graph along with a list
of guidelines for teamwork competence improvement can facilitate understanding,
monitoring and improving the individual performance in team projects/assignments and
it can lead to a progressive acquisition of teamwork competence by each student.

To the extent that this method is used in others team projects/assignments throughout
the degree it will allow student to collect evidences of their teamwork competence
development along the whole degree.

Future studies could pass the questionnaire during the course in order to analyse the
impact of the feedback on their team learning experiences.
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Abstract: Under the frame of Bologna system, alternative assessment methodologies gain significance in the
evaluation process of the students. This article analyses the use of scoring rubrics for evaluating oral presentations of
two different courses in aerospace engineering education, namely Aircraft Design and Aerodynamics 11, at Universitat
Politecnica de Valéncia. The score obtained at the presentation represents a significant percentage of the final grade
for both courses. It has been observed that the students find difficulties to keep timing limitations overall. In addition,
rubrics have proved to be a powerful tool to enhance some skills of the students, such as critical thinking and self-
evaluation, although they may lead to unfairly high grades nonetheless.
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Introduction

UNESCO (Delors, 1996), through the International Commission on Education for the
XXI century, points out that the main theme of any educational project should be
‘teach to know to do, to educate’. In other words, the students should learn by
applying the knowledge, but also determining under which conditions they have the
capability to apply it, for instance, enclosed and summarized in a single assignment.
Therefore, education must not allow to comprise the understanding just from one
point of view.

Engineering education in Europe is nowadays experiencing important changes (Joshi
(2009)). In particular, aerospace engineering education is being affected by two main
reasons. Firstly, the problem of educating aerospace engineers is worldwide, given the
strong competition that USA is facing from Europe and Japan nowadays in this
industry (Niosi and Zhegu, 2005). Secondly, the Bologna declaration and the
European Higher Education Area (UK HE Educational Unit, 2015) make it necessary
to improve the teaching-learning process. Assessments become more dynamic and
short-term based. Therefore the students need to mature the knowledge in a faster
way, which is not possible only through exams. New initiatives, projects and
methodologies are needed in order to provide the future engineers with a
comprehensive view of the practical aspects of engineering, forming not just scientists
and designers, but professionals that could deal with multidisciplinary problems
including design, manufacturing, finances and business plans, among others. At this
point, teaching activities and facilities that bring the students closer to real life
situations in aerospace systems are essential in order to progress in the teaching-
learning procedure and contribute to stimulate the student to acquire knowledge.

As pointed out above, aerospace is one of the most dynamic and competitive of the
technical fields (Lapins, 1997). Therefore, it is important to determine whether the
students have acquired critical knowledge and skills. With this purpose, it is
convenient to stimulate the self-evaluation when the students perform an engineering
work and focus a portion of their thinking to a critical process through an objective
foundation represented by a professional character. Exams are the most common way
to evaluate the students. They are a good instrument when the evaluation is individual
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and its purpose is to make the student demonstrate his knowledge (Crooks, 1988).
Through this action however, the students do not get the capability to determine their
capacity and demonstrate their attitudes to carry out engineering work by themselves.
In other words, they do not develop critical knowledge. New approaches to
assessment, often known as “authentic” or “performance” assessment, are needed to
make the students develop important transversal skills like public speaking or the
aforementioned self-evaluation. Project courses and oral presentations, in combination
with others, are good evaluation methodologies for doing so (Palomba, 1999).
Nonetheless, the information interchange between the professors and the students has
a strong impact on the success of these methodologies. On one side, the students auto-
evaluate the information and they can improve the theoretical lessons offered by the
professor, and on the other side the professors are responsible for improving the
critical spirit created in the student.

Courses in topics such as aircraft design or aerodynamics play an essential role in any
Aerospace Engineering Degree. Their contents are fundamental to reach further
detailed knowledge of aircraft systems. Hence, it is needed to provide the students
with a suitable balance between conceptual and real world background, so that a
successful future professional career can be ensured. In that sense, integration of
theoretical and practical work is desirable. Theoretical concepts are necessary in
topics such as design, in which complex morphology (airfoil, engine location,
pressure distribution, fuselage shape, etc.) is found in real systems. To accomplish
these goals, Aircraft Design and Aerodynamics Il courses at Universitat Politecnica
de Valéncia include a public oral defense of the course projects as part of their
evaluation process. In these projects, which are described in the next section, the
students put into practice the theory explained during the theoretical and practical
classes and compare their results with real aerospace vehicles that fly or flew on the
skies.

Methods

Evaluation of oral presentations

The common way to evaluate the quality of an oral presentation is to employ a
scoring rubric. In education terminology, this means “a standard of performance for a
defined population” (NCSESA, 1996). Rubrics are standardized ratings linked to
learning objectives which theoretically support student self-reflection and self-
assessment as well as communication between an assessor (the professor) and those
being assessed (the students). They also allow professors, in combination with
students, to review the employed criteria, which can be complex and subjective.

Since more than 30 years ago, many scoring rubrics have been presented in a graphic
format, mainly as tables, by many universities, associations and companies.
According to Herman et al. (1992), all of them present the same elements:

e One or more traits of dimensions that serve as the basis for judging the student
response.

e Definitions and examples to clarify the meaning of each trait or dimension.

e A scale of values on which to rate each dimension.

e Standards of excellence for specified performance levels accompanied by
models or examples of each level.
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One of the main advantages of this type of evaluation is that the criteria employed to
prove the quality of the performance (what in real worlds may be a product, process,
etc.) can be known beforehand by the student. Nonetheless, this feature may imply a
negative effect on the overall performance. The students, obviously, focus on the
traits which are evaluated and forget other aspects of an oral presentation that,
although not evaluated, may be relevant (for example, the dressing code). This work
analyzes the students’ outcome with and without knowing in advance the assessment
criteria.

Another issue of scoring rubrics is that each level of fulfillment covers a wide range
of marks. In addition, a small change in the evaluation on the rubric may lead to an
unfair change in the numerical grade. Therefore, one of the subjects presents
numerical scoring determined by ranges according to levels of fulfillment.

Multidimensional rubrics allow students to hide and compensate for a lack of ability
in one trait by improving another one. However, if the traits are weighted properly,
rubrics are a very effective way to improve the student weaknesses.

Description of the courses

Aircraft Design and Aerodynamics Il courses are taught simultaneously during the
first semester of the 4 year of the Aerospace Engineering Bachelor Degree at
Universitat Politécnica de Valéncia. At that point, the students already have the basic
foundations in Mathematics, Physics, Structures and Loads, Solid Mechanics, Fluid
Mechanics, Aerodynamics, Control Systems and Aerospace Technology. The
teaching-learning methodology is similar for both courses. In both evaluation
methodologies, a significant percentage of the total grade of the course is obtained
through the assessment of an oral public presentation. The presentation deals with the
defense of their ideas and the work performed during the semester. With this kind of
system, not only knowledge and critical thinking are evaluated, but also transversal
skills such as teamwork and communication.

Aircraft Design

The Aircraft Design course is structured as a project-based course in which the
students are required to apply their knowledge of different topics in order to perform a
course project about the conceptual and preliminary design of an aircraft that fulfils
the requirements in all different areas, taking into account general requirements such
as performance, applications, green design, sustainability and economy.

Its evaluation is divided in three different parts: the evaluation of the course project, a
oral defense of it, and a traditional exam. The project accounts for the 50% of the
student grade, while the oral exposition and the exam weight 25% each. The course
project consists in pre-designing an aircraft following certain specifications given by
the professors, such as maximum cruise speed, range or propulsion technology. This
project is carried out by groups of 3-4 students.

In this course, the scoring rubric of the oral exposition (see Table 1) is not known in
advance by the students. Thus, they must use their general knowledge (or personal
research) to figure out which abilities are ranked in the evaluation process. Professors
who form the evaluating tribunal are also asked to give a global mark to the
presentation without taking into account the traits of the rubric, just by their general
opinion.
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Table 1. Scoring rubric employed in the Aircraft Design course

. . Score
Criterion | Description 0-10
Aircraft design final results,
Contents . o T
marketing, and mission definition.
Critical judgments, defense of their
Answers .
design.
. Fluency of the presentation, use of a
Time . ?
given time.
Organization, presentation, posture,
Resources : .
speaking skills...
Innovation Morphqlogy, new applications,
versatility, operation...

Table 1 shows that each criterions is qualified with a score from 0 to 10. As
previously said, different levels of fulfilment determine scoring ranges, providing
clear and uniform criteria for the different professors. Due to manuscript length
limitations, the levels of fulfilment for each dimension are not included.

Aerodynamics 11

The Aerodynamics Il course is a traditional lecture-based course with several
computational laboratory sessions. The main topic of this course is fundamentals of
high speed aerodynamics, for example potential flow over supersonic wings or lift
force of slender bodies.

The global evaluation of this course consists of three exams, a course project and an
oral presentation of the project. Exams represent 70% of the grade, the course project
20% and the presentation 10%. The course project and also the oral presentation
comprises four laboratory sessions in which the students analyze different aircraft
geometries (a missile, a slender wing...) under different high speed (subsonic and
supersonic) flight conditions. In this case, the students know the scoring rubric of the
presentation (shown in Table 2) since the beginning of the course. In addition, they
are provided with a brief guide about “how to” perform an oral presentation. This
rubric could be used by the students to guess the aspects evaluated in the Aircraft
Design course, but the tribunal is not the same. For this reason rubrics and mainly
rank criteria are quite different.

Table 2. Scoring rubric employed in the Aerodynamics Il course

Score
00| 05|10 )| 15| 20

Criterion | Description

Clear communication, critic judgment,

Contents
answers.
— Order of topics, connection between
Organization )
sections.
. Fluency of the presentation, use of a
Time . ?
given time.
Graphics and animations, creativity,
Resources

quality and utility.
Scenic Posture, confidence, eye contact, voice
performance | volume.
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In this course, the score for each dimension can only present 5 different values, from
0 to 2.5 points (see table 2), corresponding to the different levels of fulfilment. Again,
for the sake of brevity, descriptors are omitted for the scoring rubric described in
Table 2.

Results and Discussion

In this section, the scores obtained by the students as well as the personal opinion of
professors and students alike are analyzed. In order to simplify and extract general
trends, averaged values and standard deviations are given. The same 40 students
(academic year 2014-2015) were ranked in both courses to minimize uncertainties.
The time gap between the two evaluation events is less than two weeks, so the
experience of the students in oral presentations is more or less the same.

Case 1: Aircraft Design

Table 3 shows the Aircraft Design presentation score. Relatively high scores were
obtained by all the students. The low standard deviation found in each item remarks
that the groups performed in a quite homogeneous way. The highest average grade
was obtained for the "Time" criterion, i.e., the ability of the students to defend their
project in no more nor less than a predefined time (in this case, 15 minutes). However,
it has the highest standard deviation. This is due to the fact that a couple of groups
exceeded the time limitations in a really important way.

On the other side, the "Innovation™ dimension was the aspect in which the students
performed in a poorer way. This criterion awards the groups of students which design
an innovative aircraft in terms of aerodynamics, operability, target mission... instead
of a straightforward one. The authors noticed that this is a trend that changes over the
years in the Aircraft Design course: when students from one year really try to
innovate in their design in order to improve their marks in this sense, the students
from following years show a lack in innovation in order to enhance other aspects of
the project and go further in their calculations. The authors suspect that this is due to
the fact that older students prevent the next generation ones from introducing
complicated innovations in their designs due to the added difficulty.

Another important result is that the global marks given by the professors without
considering the scoring rubric matches almost perfectly the average of the scoring
rubric criteria, with just a slightly higher standard deviation. This could be explained
since the evaluators' experience probably leads them to assess a global mark based on
the same items considered in the rubric in an unconscious way. What is more, the
marks they globally give to the presentations might be inferred by the marks they just
gave to each of the criteria, since the professors internally try to respect these marks.

Table 3. Grade obtained by the students in the oral presentation of the Aircraft Design course

Criterion Average grade [%] | Standard deviation [%0]
Contents 76.17 5.67
Answers 77.5 5.94
Time 83.0 11.57
Resources 81.33 8.74
Innovation 72.33 8.02
Total score 78.07 4.66
Global mark 78.83 7.66
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Case 2: Aerodynamics 11

Table 4 presents the Aerodynamics Il course presentation marks. Generally, high
scores were obtained with high difference between teams. Low homogeneity is
observed in the group of students. Some of them took profit of the documentation
given to them and performed very well with oral presentations, whilst some other did
not defend their work in a proper manner. It is interesting to see that “Organization” is
the aspect with the highest average score and lowest deviation. This means that
Aerodynamics 1l students are able to sort the data correctly and logically. Again,
“Time” is the criterion with the the highest deviations. However, in this subject this
dimension presents the lowest average mark. Students find it very hard to stick to a
given time when they feel that they have done a high amount of work and want to
present all of it. This means that they have to improve the transversal competence
related to summarization of information.

Table 4. Grade obtained by the students in the oral presentation of the Aerodynamics Il course

Criterion Average grade [%] | Standard deviation [%0]
Contents 80.68 15.30
Organization 95.45 12.53
Time 75.00 28.87
Resources 82.95 19.50
Scenic performance 89.77 14.76
Total score 84.77 13.92

General results

Score of presentations is generally high. In fact, no one (out of 40) failed. In average,
there is a difference of about 15 points when this score is compared to the mark
obtained in other evaluation activities, i.e. exams. As stated in the “Methods” section,
rubrics allow the students to hide some of their weaknesses. This does not mean
rubrics are not useful. The students are aware of their downsides and that is why they
are able to hide them. Thus, the auto-evaluation skill has been enhanced indeed.
Nevertheless, score presentations then seem kind of unfair.

When both studied cases are compared, it is noted that the influence of knowing in
advance the scoring rubrics leads the student to perform better in the different items
that are evaluated, obtaining scores about 6 points higher than the ones obtained
without this information. When preparing their presentation, students tend to focus on
the particular items that will be assessed, rather than trying to introduce additional
features to their presentation. For instance, it was noticed by the professors that most
students stuck to a formal dress code in the Aircraft Design presentations, whereas
they did not give any importance to this fact in the Aerodynamics Il ones.

Conclusions

The use of scoring rubrics for the evaluation of oral presentations in an Aerospace
Engineering Degree has been analyzed. Their advantages and drawbacks are well
known by the community, and they have also been observed in this work. However,
interesting results have been obtained.

This work is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International License (CC BY-NC-ND 4.0). 55



1st International Conference on Higher Education Advances, HEAd'15

Overall, the students find difficulties to keep timing limitations even when they are
warned to do so by giving them the information about the scoring rubric in advance.
Given the relevance of timing in engineering projects, exercises to improve the
summarizing skill should be proposed to the students. The use of scoring rubrics is
hence a good tool to identify the performance of the students in this transverse
competences.

In addition, this work pointed out that the fact that the students know the scoring
rubric in advance leads them to focus exclusively in the stipulated criteria, forgetting
about other features that could also improve the overall quality of their presentations.
In order to get the best of both worlds, the criteria might be given in advance, but an
additional “overall impression” dimension should be included.

However, in general terms, the objective of enhancing self-evaluation and critical
thinking is fulfilled with the methodology proposed in this paper. Thus, it is
recommended to keep the use of scoring rubrics for the evaluation of next
generations.
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Abstract: The aim of this study is to test the role of the level of generic competences developed during University
studies and the professional and practice orientation of instruction (PPOI) in the prediction of graduates’ initial vertical
fit and change in vertical fit over an 8-year period. The study sample comprised 334 graduates who finished their
degrees two years before they were interviewed for the first time (Time 1). Four and eight years later they were
interviewed again (Times 2 and 3, respectively). All of them were employed at Times 1, 2 and 3. Hypotheses were
tested by means of Latent Growth Curve Analysis. The results showed that only PPOI was positively and significantly
related to graduates’ rate of change in vertical fit over time, meaning that the rate of change of graduates who received
amore professional and practice-oriented instruction was faster than the rate of change of graduates who received a less
professional and practice-oriented instruction.

Keywords: generic competences; professional orientation of instruction; vertical fit; over-education
Introduction

Over-education is an important issue among Spanish graduates (Garcia-Montalvo &
Peirg, 2009). It means that many graduates have jobs that require lower educational
levels than the level they actually have.

Taking into account the negative consequences of over-education (i.e. it has been
negatively related to salaries, job and life satisfaction, well-being, etc.) (McKee-Ryan
& Harvey, 2011), it is important to know what kinds of factors prevent young people
from starting their professional careers as over-educated employees and/or mitigate this
situation over time. In the context of Higher Education Institutions, some instructional
factors may be especially relevant because they could become routes to prevent
graduates’ over-education and reduce it over time. There is some evidence that the
quality of training and the orientation of teaching toward labour market demands have
a positive effect on educational fit (Verhaest & van der Velden, 2013). However,
empirical evidence in this area is still quite scarce.

With this in mind, we expect that teaching focused on the development of key job
competences and abilities, on the one hand, and instruction oriented toward professional
practice (PPOI), on the other, will allow graduates to obtain jobs that fit their
educational levels better. Thus, we propose the following hypotheses:

Hypothesis 1: Higher levels of generic competences acquired during university studies
will be positively related to initial levels of graduates’ vertical fit and its rate of change
over an 8-year period.

Hypothesis 2: Professional and practice orientation of instruction (PPOI) will be
positively related to initial levels of graduates’ vertical fit and its rate of change over an
8-year period.
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Method

Sample and procedure

To test the study hypotheses, we used longitudinal data from a representative sample
of university graduates who obtained their degrees in 2002 and 2003. The sample was
surveyed two (Time 1), six (Time 2) and ten years after graduation (Time 3). The final
sample comprised 334 graduates who were employed at Times 1, 2 and 3. The average
age of respondents was 27.4 (SD=4.3) at Time 1. Regarding sex, 63.8% were female.
In terms of their fields of study, respondents were distributed as follows: Engineering
(6%), Natural Sciences and Mathematics (11.4%), Humanities (13.2%), Health
Sciences (17.4%), Educational Sciences (18.9%), and Social Sciences (33.2%).

Measures

To measure the study variables, we used a number of scales and items included in the
questionnaire administered to the surveyed graduates.

Development of generic competences at Time 1 was assessed by the following question
with 9 items, “To what extent has the training received at the university contributed to
the development of each of the following competences and abilities?: 1. social skills, 2.
time and resources planning and management, 3. problem solving, 4. decision making,
5. creativity, 6. management, 7. team work, 8. critical thinking, 9. oral and written
communication. Respondents answered by using a response scale that ranged from 0
(It has not contributed at all) to 10 (It has contributed a lot).

A global competence score was calculated by averaging the ratings provided for the
nine competences mentioned above. The scale reliability (Cronbach’s coefficient
alpha=.91) was satisfactory.

Professional and practice orientation of instruction (PPOI). This variable was
measured at Time 1 by means of a 4-item scale (e.g., “Teaching methods facilitate the
acquisition of professional abilities and skills”). The response scale ranged from 0
(strongly disagree) to 10 (strongly agree). The scale reliability (Cronbach’s coefficient
alpha = .81) was satisfactory.

Vertical fit. The dependent variable was operationalized as the ratio between the
educational level required by the job and the graduate’s attained educational level.
Graduates were asked to indicate the educational level required by their current job.
The response options were as follows: 1. None, 2. Compulsory education, 3. VVocational
education-1st level, 4. Vocational education-2nd level, 5. High school, 6. A 3-year
university degree, and 7. A 5-year university degree. Graduates’ attained educational
level only presented two values (6. A 3-year university degree or 7. A 5-year university
degree). Therefore, values less than one (<1) indicate over-education (graduate has a
higher level of studies than what is required by the job). Values equalling one (1)
indicate vertical fit. Graduates’ vertical fit was calculated at T1, T2 and T3.

Analysis

We tested our hypotheses by means of Latent Growth Curve Analysis. The analyses
were conducted with MPIlus using Maximum Likelihood estimation methods. Apart
from our two independent variables (competences acquired and PPOI), we controlled
for a number of variables: academic performance (average degree mark), sex, age,
social class, and field of study (basic, technical, health, social, humanities, and
educational sciences). For the field of study, 5 dummy variables were created, using
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humanities as the reference category. All the variables were introduced as predictors of
initial vertical-fit (intercepts) and fit change over time (slopes).

Results and Discussion

Regarding our hypotheses, the tested model was satisfactory in terms of fit (32=24.06,
df=13; p<.05; RMSEA=.05; CFI=.96; TLI=.89; SRMSR=.02). The results are shown
in Tables 1 and 2. The professional and practice orientation of the instruction received
at the University was positively and significantly related to graduates’ rate of change in
vertical fit over time (estimate=.01; standardized estimate=.25 p<.05). In other words,
the rate of positive change toward better fitting jobs in graduates who received a more
professional and practice-oriented instruction was faster than the rate of change in
graduates who received a less professional and practice-oriented instruction. Contrary
to our expectations, the level of competence developed during the studies did not
significantly predict the initial levels of vertical fit or the rate of change in fit.

Table 1. Results of the Latent Growth Curve Analysis to estimate the relationship between the
predictors and graduates’ initial vertical fit

Estimate SE p°
Age -0.007 0.003 0.017
Sex 0.028 0.026 0.291
Social class 0.016 0.009 0.077
Average mark 0.019 0.030 0.516
Dummy Basics 0.013 0.048 0.788
Dummy Technical 0.045 0.060 0.452
Dummy Social -0.020 0.039 0.603
Dummy Education -0.029 0.043 0.496
Dummy Health 0.079 0.043 0.068
Competences development 0.006 0.010 0.516
PPOI? -0.008 0.009 0.363

& Professional and Practice Orientation Instruction
b Unstandardized Coefficients. Two-tail p-values

Table 2. Results of the Latent Growth Curve Analysis to estimate the relationship between the
predictors and the rate of change in vertical fit over time

Estimate SE p°
Age -0.001 0.002 0.452
Sex 0.014 0.015 0.355
Social class 0.004 0.005 0.398
Average mark 0.005 0.017 0.742
Dummy Basics 0.002 0.027 0.941
Dummy Technical -0.023 0.034 0.491
Dummy Social 0.010 0.022 0.637
Dummy Education 0.033 0.024 0.168
Dummy Health -0.005 0.024 0.849
Competences development 0.002 0.005 0.731
PPOI? 0.010 0.005 0.046

@ Professional and Practice Orientation Instruction
b Unstandardized Coefficients. Two-tail p-values
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Conclusions

The results show that universities should consider increasing the professional and
practice orientation of the instruction (PPOI) they provide because it may help to reduce
graduates’ over-education over time. This could be mainly due to the fact that PPOI
can affect graduates’ job search process. Specifically, PPOI can give graduates a
broader knowledge of the labour market, which, in turn, can help them to avoid
experiencing career indecision (Zikic & Hall, 2009) and ending up in mismatched jobs.

In addition, an education oriented toward professional practice, which clearly shows
professional paths and relates theory to practice, is likely to be a facilitator of career
exploration, and this may also contribute to improving fit over time (Zikic & Hall,
2009). Finally, a professionally oriented education can also contribute to higher job
search clarity in graduates, which has shown positive effects on job search intensity and
outcomes (COté, Saks & Zikic, 2006).
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Abstract: This paper discusses some aspects of the training of engineers, showing two different
approaches, the skills approach and socio-critical approach and how they are possible to be integrated in
such a way to bring their potential to the formation of this professional, considering the challenges the
future.
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Introduction

Science and technology have had a steady and sustained progress in the past five
decades, causing a strong impact on human activities.

In turn, the work field has felt the impact as education; it has been forced to introduce
major changes to meet the needs of companies to have qualified human resources and
advanced.

UNESCO, through the Delors (Delors, 1994) Report and other documents (Magendzo,
2006), (Faure, 1973), (UNESCO, 1990), (UNESCO, 2000) and others (Prelac, 2002),
(CRES, 2008) have introduced the concept of lifelong learning and have added that
education is a highly relevant and inalienable right, whose purpose is the integral
development of individuals.

Skills training have been one of the ways in which education has faced the needs of the
workplace. This stems from the world of work and has been adopted by many
institutions of higher education as a model for engineering education.

Skills training are a curricular approach among its qualities shows job training, based on
a look at the productive sectors resulting in the relevance of the curriculum, but
relativizing humanist education. (lbid) (Schink and Ormefio, 2006), which has
preoccupied the academic world by the emergence of neoliberal thinking, leading to
other more humanistic approaches.

In this context, the socio-critic curriculum appears as opposed to curriculum
competencies, which promotes the transformation of society through a reflective-critical
transformation, humanizing, which gives an emphasis on the role of education and
curriculum content, attaches importance to the student as an agent of change and shows
a social vision of the school.

Methodology

From Engineering Congress 2014, held in Buenos Aires in which UNESCO guidelines
for engineering education arise from the concern arises 2015 by entering into this topic.
Starts collecting information, interviews with professionals from the University Of
Santiago De Chile, curriculum specialists and engineering review of official electronic
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information from some universities. Then, analyzed and studied the information is
applicable to the preparation of this work, including its conclusions.

Objectives
Demonstrate the possibility to apply the socio-critic curriculum in training engineer.
Analyze the advantages and disadvantages of both approaches in engineering training.

Antecedents

The University of Santiago, Chile (USACH) is a state institution of higher education
and public which, among its many degrees, dictates Engineering with two different
approaches: competency in the Faculty of Engineering (Letelier et al, 2005) and linear
curriculum Faculty of Technology.

Currently, the skills approach is recurrent in the current training of engineers,
paradigmatic in many universities. The reference document presents a sustainable
system for engineering skills training; only mentions training for work and not
considered an important aspect as the integral formation that allows the student to be a
critical professional and dutiful to society.

The Curriculum

Within the curricular concepts, one of the most important approaches has raised Shirley
Grundy (Grundy, 1992). It argues that the curriculum is a cultural concept that reflects
what society tries to reproduce in the new generations. In this conception the skills
approach corresponds to a technical curriculum characterized in that the objectives are
predefined by the company; the idea of curriculum, reflected in the plans and programs
of study, before the educational activity; the organization, based on the ability of the
teacher and the teaching action as a product giving searched learning in students. In this
approach the task of theory serves the efficient achievement of operational objectives;
practice only exists in relation to compliance with certain plans.

Today, the conceptualizations of competencies point to perform the action, experience
and performance context as key in such conceptualizations. The trend is that the powers
integrate theory and practice that it solves everyday problems but as well how emergent
problems, atypical or rare in the engineer applies a repertoire of knowledge and skills
that allow you to be smart against a given situation. This concept involves a
concatenation of knowledge that not only articulates a conception of being, knowledge,
know-how and knowledge to live, or put another way, involves pragmatic knowledge
and knowledge production oriented.

In relation to engineering education, this approach allows the engineer is able to solve
problems in different contexts, whether professional or cultural; combining training and
work cycles; self-learning; ability to respond quickly to new everyday problems;
integrate and reconvert skills; jeopardize the capabilities of mathematical-abstract and
reflection to develop initiative, creativity, innovation and decision-making ability
logical thinking.

On the other hand, advantages of this approach are the effective linkage between
business and universities, training in various sociocultural contexts, continuous updating
of curricula and study programs, learning through electronic media, facilitating the
integration and better learning assessment.

This approach is also possible to mention disadvantages. Including interference
neoliberal economic model that prioritizes the needs of the companies of the country,
there is a limitation of control and autonomy of teachers in the development and
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implementation of learning, poor training in the social and human level, creates unmet
demands on workers.

Curriculum Socio-Critic

Socio-Critical Theory meets a set of theories from different fields of thought whose
purpose is to look at reality from a revolutionary and transformative view, for it seeks to
transform the world. Within this concept USACH motto is inscribed, "Educating people
to transform the country”.

Curricularly, postulates that the basic values to develop are the shared values,
cooperative, shared in common and liberating. The contents must be socially
meaningful and the constructive activities and shared learning activities. The relation
between theory and practice is inseparable from this contradiction in the facts and
situations; practice is the theory in action. The fixation of objectives is made through
dialogue and discussion among students. It considers that the official curriculum is an
instrument of reproduction of power. Primacy of teamwork within the school and its
environment. The teacher's role should be considered reflective, critical, transformative
agent of social change, a researcher in the classroom, committed to the education of
students and the socio-political situation.

Analysis

Perform a curriculum redesign involves a profound changes; especially if it is passed
from a still persistent, a curriculum by competencies and even more if it is a socio-
critical curriculum, somewhat unknown linear curriculum.

In engineering, it is very important training in basics science; they provide solid and
broad foundation for the basic technological development of professional performance.
The formation in basic science, based on the transmission of knowledge, is shaped
suitably in the linear curriculum, then the formation in sciences of engineering and
specific technologies can be developed according to various curricular approaches.

It is necessary to mention that the engineer can perform in varied professional and
cultural contexts, different areas of performance and complex situations, dysfunctional
situations and emerging contexts. This means that a curriculum hardly can shape the
variety of skills that the professional can develop. All the engineering competitions
essentially point at the technology, relativizing the integral formation, which is the
ultimate goal of education.

In a curriculum which foster the integral development engineer taking skills training as
an axis, it would be advisable to exercise gradually, through the hidden curriculum,
introducing elements of socio-critical curriculum, integrating the qualities of both
approaches. Incorporate skills for development of critical thinking, related to moral
discernment, to live and understand, to issue ethical and aesthetic judgments and to
express himself adequately in their mother tongue. In this regard, the prominent
educator Ms. Viola Soto (Soto, 2004) believes that educational policy should advocate
training that "on the one hand, a caring man looking in continuing cooperation with
others, with a story based on which builds its vision and its entry into the planetary
civilization; otherwise, a competitor individual, able to deny the presence of others or
separate their benefit, whose north is the future of techno-scientific "globalization”.

The success in the implementation of a curriculum as the indicated will be difficult and
slow, have a natural resistance to change; teachers with initial training that does not
comply with the principle of “reflective practitioner” (Schoén, 1992); guide training in
the learning-development axis; to approach the theory and the daily practice,
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incorporating service-learning methodology; joint training levels that enable effective
training itinerary; universities should provide quality education with an innovative
multidisciplinary management by incorporating a culture of change and continuous
quality improvement; sufficient for the associated costs of the student practice financial
resources.

These concepts are shaped the recommendations of UNESCO (Brito, 2014) in the
Agenda for the Development after 2015.

In Chile, some universities declare skills training, including, secondarily, social skills,
but a simple analysis of information on the official websites of these schools, enough to
realize that the stated curriculum is linear, ie, traditional no indication of socio-critical
curriculum. (U de Chile, 20015), (U of Talca, 2015), (U de la Frontera, 2015). They all
agree on issues such as ethics, social responsibility, oral and written communication
incorporated as subjects with no more than 2 hours a week. Moreover, a study
conducted at the National Technological University of Argentina shows the difficulty of
incorporating, as elements of social skills and personal development. The authors,
among its recommendations point to the increase in social science subjects. (Ferrando,
Karina and Paez, Olga, 2009)

Conclusions

The competency-based approach has gained ground in engineering education with the
strong support of the prevailing neoliberal system and international organizations, but it
should be stressed that the linear engineering, traditional approach still remains and, in
some colleges the approach competences not pass rather than being a statement. If
deemed central to the curriculum competency axis, facing a socio-critical approach, it is
advisable to integrate the best of both concepts in order to develop and implement a
curriculum that ensures competency-based training, which is Based on the engineering
training that will lead to a comprehensive education, implying an engineer with
technological and scientific training at the highest level, with a high sense of social
responsibility and a marked development of critical and reflective thinking and skills
issue argued and ethical judgments, that places engineering in central finding solutions
for sustainable development and promote a more integrated and collaborative research.
(Ibidem)
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Abstract: Electromagnetic laboratory teaching activities greatly benefit from utilizing Information and
Communication Technologies (ICTs), due to the fact that the understanding of concepts that are difficult to be
communicated using traditional approaches becomes easier. We have developed a graphical interface, designed with
MATLAB®), that represents a very useful tool to convey concepts related to configuration and radiation of conformal
antennas to students that are not experts in that particular field.
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Introduction

Previous researches have shown that students learn and retain much more when they
directly experiment in the laboratory, as opposed to when they only listen or see
concepts in traditional classroom lectures, as explained in works by Shyr (2010),
Bonwell (1991) and McKeachie (1994). Learning is a dynamic activity, and the
process of comprehension and understanding of a set of interrelated concepts is
greatly enhanced if the student takes an active part in such an assimilation process. In
the case of proactive students, the aforementioned dynamism practically does not
depend on their teachers, as they march at almost self-taught pace. But for less
determined students, any external supplementary tool can help to fill the motivational
gaps. It is clear that the number and nature of the variables that modify motivation
conform a complex topic that deserves a separate research -see for example
Christensen (2010), Hanrahan (1998) and Henning (2007)-, but no doubt the nearer
the learning tools to amusing activities, the higher the enthusiasm that will catalyse
the learning process towards successful outcomes. The tremendous ubiquity of
computer systems nowadays allows teachers to reach this purpose by focusing the
design of learning activities on software tools that result to be entertaining for the
students, in some cases up to the limit of creating videogames, Mitchell (2004). Under
these views it is of no surprise that the European Higher Education Area -EHEA, see
Declaracion de Soborna (1998) and Declaracion de Bolonia (1999)- promotes, among
other things, the utilization of Information and Communication Technologies (ICTs)
in order to reinforce the self-based learning of students. As nowadays students are
totally familiarized with ICTs, it is easy for them to learn the use of new software
tools without complex memorization requirements; this feature, together with the fact
that most of them play or have played videogames on a regular basis, deepens the
justification of professors to design new computer applications that facilitate the
learning process. Moreover, as the combination of visual with conceptual learnings is
much more effective than conceptual learning alone -widely employed by traditional
methodologies-, graphic-based teaching tools are particularly useful for handling
those concepts that sometimes are hidden by abstract ideas, or even in cases where the
ideas are simple, but the mathematical language used to describe them is so entangled
that such ideas easily become obscured. This latter is the case of, for example,
antenna theory, whose conceptual modelling has easy-to-follow concepts, but whose
mathematics require from the students additional efforts, compensated by necessary,
and sometimes tiresome, training sessions.
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In agreement with the abovementioned perspectives, we have designed a teaching tool
that makes use of ICTs and that allows the teacher to facilitate the students'
understanding of the subject of antenna radiation patterns, successfully included in the
syllabus of the Master’s course program “Information Technologies and
Communications in Mobile Networks (ITCRM)”, and in the subject “Mobile and
Wireless Networks (RM)” corresponding to the fourth year of the Degree in
Computer Science at the University of A Corufia (Spain). The tool, described in this
paper, consists of a novel graphical interface, designed with MATLAB®, and
intended to be used to convey concepts related to antenna radiation. Such an interface
is capable of representing both the spatial and electrical configurations of a conformal
antenna array, as well as the different patterns radiated by it. Thanks to this computer-
assisted learning, students are able to perform, at will, instructive experiments to
further understand the theoretical concepts given previously in the traditional
classroom lectures. The utility of the tool is illustrated with a sample lesson.

Material and Methods

An arrangement of single electromagnetic radiating elements is called an antenna
array. According to their spatial distribution, they are called linear -when the elements
are aligned along a straight line, planar -when arranged on a plane, or conformal -if
distributed on a specific three-dimensional surface. Antenna arrays are designed in
order to radiate electromagnetic energy towards desired spatial locations, focusing on
desired regions. Another important feature of antenna arrays is related to their
electromagnetic feeding distribution, which, basically, represents the amount of
energy used to supply each element. Each element of an array has its own radiation
diagram, and also a feature called polarization, which represents the spatial direction
of the oscillation of the radiated field. The proper combination of both the spatial and
feeding configurations, taking also into account the polarization arrangement, allows
the designer to obtain the required radiated energy spatial distribution.

Conformal antennas are especially difficult to characterize, since the polarizations of
their elements are usually not aligned among themselves, a feature that considerably
increases the design complexity. In spite of the fact that they nowadays constitute a
well-studied subject, as seen in Josefsson (2006), surprisingly it is not easy to find any
freely-distributed software tool capable of representing visual information about the
spatial distributions of both their physical configuration and their electromagnetic
radiation. The currently available tools correspond to either commercial
electromagnetic simulators that make use of well-known numerical techniques, such
as Finite Difference Time Domain (FDTD), Method of Moments (MM), etc., see
Davidson (2010), or a recent MATLAB® toolbox called “Phased Array System
Toolbox” -The Matlab Group (2011)-, neither of them freely available. Normally,
those tools are expensive, and, which is also important, their handling entails
considerable technical knowledge from the users. The latter drawback is remarkably
important when the tools are required to be used with learning purposes, since
students usually have a limited amount of time to acquire the necessary, and complex,
handling skills.

The designed software tool described here deals efficiently with the abovementioned
problems: it requires little previous knowledge from the user and its source code can
be freely obtained, provided he/she has MATLAB at his/her disposal -as happens with
the students of our courses. Such a free tool developed by the authors is also relevant
in the sense of strengthening the homework of students without the need of being
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present in a traditional lecture, thus ensuring two basic principles of the EHEA:
firstly, by promoting the Student-Centred Learning (SCL), since it increases the
active learning with a major motivation in the students, Alonso (1998) and Colas
(2009), and secondly, by exploiting a new relationship between them and the teacher,
given that the traditional way of teaching and learning is substituted or complemented
by the employment of ICTs that simulate the real environment. Thus, they can
empirically test different configurations with several parameters that would not be
approached using the traditional oral questions addressed to the professor for solving
doubts. This tool is also intended to reinforce the interaction teacher-student, as
represented in Figure 1, and it is exclusively oriented to university studies due to the
high technical knowledge required to the students when they are bound to justify the
presented results, which also contributes to promote their criticism, in order to avoid
automatic behaviours that most of the time obstructs the reasoning process.

o
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l\\\\
b I‘J ...1
S N e /
>

MATLAB Tool /

Figure 1. Interaction between student and professor using the teaching tool presented in this work.
Source of the icons: www.iconarchive.com

Description of the Tool: Example and Discussion

During the course, the students are given, through regular lectures, the mathematical
description of the physical models that represent conformal array antennas. Part of the
mathematical description related with the presented tool can be found in the papers by
Brégains et al. (2004, 2010, and 2011).

We proceed now to briefly describe the proposed tool, including an example.

By typing the sentence (The MATLAB Group, 2008) >> guide ConfPolPow3D.fig
in the MATLAB® command line, the MATLAB GUI compiler will be opened. In this
case, the designed ConfPolPow3D program will not run immediately, and just its
interface will appear on the main window. In this manner, the user is able to edit both
the outer aspect of the interface (add buttons, text boxes, etcetera), and the source code
that will follow the commands actions that such an interface will receive from the user.

After having finished its edition, the program will be executed by using the Ctrl+T
shortcut, for example. Afterwards its main interface will appear, see Figure 2. As it
can be seen, there are separate frames corresponding to: Array Configuration (for both
the spatial and the electrical configuration of the array), Pattern Options (2D and 3D
features for the field spatial distribution) and Visualization Space (four sub-frames
within which there will appear, on the one hand, the visual representation of the array
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spatial and electrical distribution, and, on the other hand, the plots corresponding to
the field radiated by it).

ConfPolPow3D = e |
— Array Configuration — Wisualization Sp
[ — Excitation amplitucle Distributio — Excitation Phase Distribution
/| Excitation Amplitucle Distribution
/| Excitation Phase Distribution
— Cones and Cylinders Festures
Cones Max Length: | 0.60
Cones Radius: | 025
Cylynders Max. Length; | 0.80
Cylinders Radius: | 0.25
Browss | [ Drawl | [ Reset
— Patterns Options
/| Total 3D Power Pattern
3D Pattern Options ———————— = )
i Pop ug ‘ | Pop ug
Hemisphere (@) Whole Sphere — Total 30 Polar Power Pattern — Total Power Curve (at Constant
| Total Power Curve
Constant Angle Pattern Options
’7 Theta @ Phi ‘
Angle (dea) | 80.00 Pattern Fitting
4 b | Automatic
Patterns Festures ——————————————
Color Gradient for 3D Patterns
Min Level in dB (positive), | 25.00
Theta and Phi Points (30); | 64
Theta of Phi Points (200 300
Calculate | ‘ Draw! ‘ | Reset | 7F‘op up ‘ | Pop u;

Figure 2. Main interface of the described tool.

When the student clicks on the “Browse...” button from the Array Configuration
frame, see Figure 2, the program proceeds to load into memory the conformal array
configuration. This is done by reading a selected text file (.dat extension). The data
corresponding to each radiating element must have been previously introduced by the
student into such a text file. After having selected the configuration file, the program
will load the data and run some previous calculations, informing, by means of a
window message if there have been any errors when accessing the file. If the data have
been correctly loaded, then both the number and type of elements (patches, dipoles, or
isotropic elements, see Balanis, 2005, and Brégains, 2003 and 2005) will be shown to
the student, indicating also that both the electrical and spatial configurations of the
array are ready to be visualized (see Figure 3). Figure 4 shows an example when an
array composed of eleven dipoles arranged on a cylinder has been successfully loaded.

B Array initial structure = © =

50 elements found:
50 Dipolefs)
0 Cos™2 patch(es)

0 Polarized Omnidir.
Configuration ready now.

oK

Figure 3. Message box indicating that the program successfully loaded an array configuration
composed of fifty dipoles (Brégains, 2003 and 2005).

Before proceeding to plot such configurations, the student will be able to establish the
relative size, given in A units, of the maximum amplitude and phases (feeding of the
elements), represented by oriented cones and non-oriented cylinders, respectively. The
orientation of each cone represents the z, direction of the local coordinate system of
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each element (Brégains et al., 2011). The heights and radius of those geometric figures
representing amplitudes and phases can be configured by the controls gathered on
panel Cones and Cylinders Features, see Figure 3.

Once the configuration is loaded, by clicking on Draw! button from the Array
Configuration frame, the program will proceed to plot the array relative amplitude
and/or phase distributions, according to the selections performed within the Draw
panel (at least one of the Excitation Amplitude Distribution and Excitation Phase
Distribution checkboxes must be selected, see Figure 2). The corresponding plots will
appear on the upper half of the Visualization Space, see Figure 4. The student will
have then at his/her disposal the option of erasing the graphics by clicking on Reset
button in the Array Configuration panel, or of obtaining detached figures, capable of
being adequately edited, by clicking on any of the Popup buttons, located on the
bottom vertex of the given plots on the Excitation Amplitude Distribution or Excitation
Phase Distribution frames, see Figure 2.

Once the array configuration has been loaded, it will be necessary to set the power
pattern parameters to be further calculated and visualized: on the one hand, it will be
necessary to indicate if the 3D pattern is requested to be calculated (Total 3D Power
Pattern at the top of the Patterns Options panel, see Figure 2), over the whole space
(Whole Space) or the southern hemisphere (Hemisphere), and, on the other hand, the
student will have to specify a 2D pattern by setting either & = constant or ¢ = constant
(which are the usual spherical coordinates), at an angle specified by the Angle (deg)
edit text box, this latter having the option of being selected with the help of a slider
located below it. In Figure 3, for example, within the Constant Pattern Options panel,
there has been selected the Phi radio button option, considering Angle (deg): 90.00.
This means that the power radiated pattern is calculated by taking ¢ = 90°, with & (0,
1809).

The Pattern Fitting options list will set the type of limit adjustment of the axis box
containing the 3D pattern. The student will be able to select the more adequate
solution according to his/her: Automatic, corresponding to the axis auto MATLAB®
option; Packed, setting axis Fill, or Level, establishing the box limits (i.e., the
limits of the box enclosing the coordinate axes of the visualized power patterns)
between -levyin and levyin, being levyin the value indicated on Min Level in dB
(Positive) text box, from the Patterns Features panel.

The Theta and Phi Points (3D) text will indicate the program the number of points
selected for sweeping the ¢ and ¢ angles on the 3D plot: in other words, the number

of ¢ points taken from 0 to 360°, and the number of & points taken from 0 to 180° (in
case of whole space) or from 0 to 90° (in case of hemisphere) on which the radiated
power pattern is calculated to be finally represented. The same is applicable for the
Theta or Phi Points (2D) edit text, that indicates the number of points for sweeping the
¢ (for 6 = constant ) or the 6 (for ¢ = constant) angles on the planar patterns.

The Color Gradient for 3D Patterns option will set a colour map on the 3D power
surfaces, with corresponding colour bars that will inform the student about the
concerned levels (unless the field is null, in which case those bars will be omitted). If
such an option is not selected, then the 3D patterns will be drawn with uniform colours
and no level bar. In both cases, the axis box will be given with ticks and labels on the
X, Y, and z axes.
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When clicking the Calculate button, the program will perform the computations of all
the fields (total, and a few components, Brégains et al. 2011) specified by the student
(3D and/or 2D patterns). Figure 4 shows the 3D patterns obtained for the array
configuration presented above, after the corresponding Calculate and Draw! buttons
have been clicked.
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Figure 4. Outward appearance of the main interface of the tool once the spatial and electrical
configuration of the array, as well as its radiated patterns, have been plotted. Plots correspond to a
semicylindrical array of 50 dipoles (Brégains, 2003 and 2005) backed by a ground plane. Top: electrical
and spatial array configuration. Bottom: Total power (3D and 2D) patterns.

The source code is performed so as to give the students the possibility of having at
their disposal the use of several options of the array elements. In the first attempt of
our code we have considered three options: a half-wavelength dipole, a circular patch
and finally an (unrealistic, but useful for further testing the program) omnidirectional
element.

With the “Popup” button of the 3D diagram the program will plot, in separate
windows, the graphics corresponding to three different components of the field. There
is also a corresponding Pop up button for 2D plots, see Total Power Curve (at
Constant Angle) panel in Figure 4. In all these cases, including the plot belonging to
such a panel, we have used a function that performs planar polar plots.

Conclusions

This tool has been used as a test in the lectures corresponding to the Master’s course
program “Information Technologies and Communications in Mobile Networks
(ITCRM)” during the academic year 2011/12 and in the lectures of “Mobile and
Wireless Networks (RM)” introduced in 2013/2014 according to the new studies plan
designed in the context of EHEA up to now. This optional subject corresponds to the
fourth year of the Degree in Computer Science at the University of A Corufia (Spain).
We have used this tool in conjunction with standard graphical tools in the area of
antenna radiation and signal propagation, although as a further line work we are
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currently seeking the development of a unique and integrated software, thus avoiding
the utilization of multiple software (neither always free nor easily available for the
students). The tool was welcomed by the students, and although we did not gather yet
the required information to quantitatively evaluate the impact of the use of this
program on their performance, we have found a significant improvement on the
quality of the management of the concepts they have to acquire since the tool was
introduced.

For the visual representation of the fields generated by conformal arrays composed of
elements whose patterns are well studied, and with configurations where the mutual
coupling can be neglected, the presented tool constitutes a reliable alternative to the
commercial programs based on known numerical techniques. The students have also
the option of modifying at will the source code, which remarkably increases the utility
of the tool.

In spite of the completeness of the tool, some improvements could be suggested. The
possibility of writing an output file containing any of the calculated patterns is a
possibly useful feature. The three components of the field for the constant & (or ¢)
polar cuts could be represented within a single figure. Sometimes would be preferable
to draw Cartesian planar plots instead of polar ones. Additional pattern attributes could
be controlled by the inclusion of further controls (buttons, check boxes, etcetera), but
at the price of needing more space to locate them.

Finally, it is important to remark that several results obtained with the proposed tool
were successfully validated -taking into account that the negligibility of the mutual
coupling between elements would cause apparent differences with respect to the more
realistic results- with a commercial software tool (based on the FDTD technique). In
this sense, it would be also possible, in a future work, to compare the performance of
the tool introduced here with that of MATLAB -Phased Array System Toolbox,
mentioned previously (MATLAB, 2011)-, something that was not performed here
because our research group does not hold the corresponding tool license yet.

The source code is freely available on request to one the authors of this work
(julio.bregains@udc.es). The zipped file containing the code also includes several
antenna configurations, such as the one given here as example, together with a brief
tutorial that would help the interested user to quickly grasp the program handling.
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Abstract: The instructors of the microeconomics courses at the University Jaume | in Castellon, Spain have created a
group for educational innovation in microeconomics devoted to the introduction of experiment-based learning in the
economics domain. The main goals of this project are to facilitate and to enrich student learning and to provide
microeconomics teachers with useful materials to introduce experiment-based activities in their classroom. The
methodology used is that of experimental economics: students participate in laboratory sessions where a computer
program reproduces the main characteristics of the market structures studied in introductory and intermediate
microeconomics. After the students interactions determine the outcome for each participant, the underlying theoretical
model is solved and presented. Finally, observed and predicted outcomes are graphically compared and discussed. In
order to facilitate this process, we developed a webpage in 2013 on which students and teachers can freely download
instructions, software, theoretical solutions and data analysis examples corresponding to each experiment. Afterwards,
we conducted a survey in order to evaluate the effectiveness of the classroom experiments in combination with the
online platform. The results obtained from the questionnaire data show the effectiveness of our project. More than two
thirds of the students considered these practices to be helpful for a better understanding of the course and confirmed a
high demand for the online platform. 90% stated that they would recommend the experimental lectures approach. We
would like to share our materials with other universities that are considering these practices as part of their teaching
processes so that they can benefit from our experience.

Keywords: Classroom Experiments; Microeconomics; Information Technologies
Introduction

During the academic course 2011-2012, the new degrees in Economics, Finance and
Accounting as well as Business Administration were implemented at the University
Jaume | in Castellon, Spain, and adapted to the European Higher Education Area. At
the same time, a Group of Educational Innovation (GIE) in microeconomics was
created that received funding and official recognition from the university to carry out
educational innovation projects for the classroom. The first project promoted by the
GIE was the implementation of experimental lessons in a computer laboratory in the
modules related to the microeconomics field.

The main goal of this project is to facilitate and to improve the students' learning process
by letting them explore and experience economic concepts on their own, so that they
develop new skills and reach new learning objectives which were never systematically
developed in previous programs. Moreover, lecturers are provided with guidance and
tools for implementing this innovation in the classroom which can easily be used
without previous experience in running didactical experiments.

Laboratory classes

The teaching methodology used is based on economic classes in the computer
laboratory. These exercises are underpinned by the constructivist and interactive
experimental approach and go back to Chamberlin (1948) and Smith (1962). By now,
a variety of experiments have been developed regarding many aspects of economic
settings, for instance regarding information cascades (Holt and Anderson, 1996), public
good contributions (Holt and Laury, 1997) or monopolies (Oxoby, 2001).
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A limited variety of studies has investigated the effect of specific economic experiments
on students' performance in particular tasks. For instance, the study of Frank (1997)
found that participating in an experiment helped the students to better understand many
aspects of the underlying problem but not all of them. Dickie (2006) also finds a
positive effect of economic experiments in class. In his study, participation in several
experiments was especially effective for the performance of top students. Durham et al.
(2007) also confirm the positive effect of experiments on the students' performance and
find different effects according to individual learning styles.

Students are active builders of their own knowledge during these classes, undertaking
the role of a dynamic agent and being totally aware and responsible for their actions
and their learning. On the other hand, most of the students still do not know the
microeconomic theories which can predict their behaviour in the experiments before
running them. This approach goes far beyond the classical learning-by-doing. In this
way, they can build their own theories based on their decisions and observations of the
experimental outcomes. After that, the students test the validity of their self-constructed
concepts by comparing them with the formal mathematical theories which are presented
in the module under different market conditions and explained later on.

The lessons start with a presentation of the market structures and the experimental rules
followed by the preparation of the respective programs in the laboratory. Slides are used
in order to organize all this information. Students have to get the program started on
their own in order to become familiar with the software. The session continues with the
participation of the students in an experimental market including the features of the
market structures studied in the introductory modules of microeconomics (Pindyck &
Rubinfeld, 2009), for instance perfect competition, monopoly or duopoly. The markets
are simulated with symmetric or asymmetric cost, with homogeneous or heterogeneous
products. There are no explicit rules for the students about colluding or not with others
during the experiment. Students are only informed that their main goal is to maximise
their benefits and that they make their decisions on their own. During a pre-defined
sequence of rounds, students make decisions about prices or quantities simultaneously
or sequentially, depending on the market structure, for instance in the common Cournot,
Bertrand or Stackelberg settings.

After finishing all market stages, the experiment ends and the lecturer solves the
theoretical model of the market used in the experiment in front of the class. This part is
particularly useful for the students as they acquire new theoretical and practical
knowledge and combine this knowledge with what they learned before. At the end, the
data obtained during the experiment is presented in the classroom using graphs. The
students' aggregated decisions are compared with the previously calculated equilibrium
magnitudes. In this way, the students can see the suitability of a particular theory for
explaining a market situation they have just created.

Besides these learning advantages, carrying out the laboratory experiments is a
challenge for the coordination of the course because it requires preparing many
experiments with the corresponding instructions, theoretical solutions and experimental
software including the coordination and monitoring of the students in the computer
laboratory. Therefore, lecturers must be instructed to use Z-tree (Fischbacher, 2007),
the software with which the market simulations were developed and programmed by
the innovation group director, Ivan Barreda Tarrazona. The lessons also require the
lecturers' ability to react to differences in the convergence of the data to the theoretical
predictions, an uncertainty that is unavoidable when using individual decision-making.
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Furthermore, it is a methodology which gives rise to questions and comments from the
students which cannot always be predicted.

A challenge for students is that it requires their presence in the classroom in order to
participate in the experiment. In order to motivate students to attend these classes, they
are given the opportunity to solve a questionnaire regarding the observations they made
during the experiments and the underlying theory, which accounts for 20% of the
students'’ final mark in the course.

Development of an online platform

Information technologies are an efficient enhancement to the classical economic
experiments (see, for instance, Cheung, 2008). In order to help with the coordination of
the experimental lectures and to provide an easy access to material online for students
and lecturers we developed a website, where instructions, software and examples of
data analyses for a variety of classroom experiments can be found for downloading.
The material is fully and freely accessible online after registration at
"www.experimentosdeclase.com™ and "www.lee.uji.es/experimentosdeclase”. We use
a creative commons license in terms of an equal share and not for commercial use.
Thus, both students and lecturers are provided with an updated source to obtain all
needed materials for the laboratory classes.

The website is a teaching tool designed to facilitate the teaching-learning process using
new technologies. The attraction of new technologies and interactive environments in
addition to the innovative methodology of didactic experiments are a promising
motivation for students to participate actively in the course.

On the website we have taken into account the technical and visual requirements for an
easy navigation, for instance the presence of the navigation menus, a clear design and
the use of multimedia elements in order to motivate the reader. Furthermore, we
implemented a frequently asked questions (FAQ) section so that students are able to
find answers to the most common questions regarding the content of the website.

Moreover, we have considered didactic and pedagogical aspects (Cabero & Gisbert,
2002), for instance the exposure to information by a brief and clear introduction, giving
an idea of the topic, as well as the incorporation of conceptual maps to organise the
contents, which gives the user the advantage of having all information summarized on
a single page.

As a measure of the website's success we use a visit and download counter. A statistical
service for websites is used to obtain reports regarding this data. Besides, we aim to
create a list of lecturers who are using these programmes in their classes at different
universities.

Methods

During the 2013-2014 academic year, we used four experimental practice groups in the
Introduction to Microeconomics module (first year) and seven practice groups in the
Microeconomics module (second year) at the University Jaume I. Altogether, this
approach enabled over 3000 strategic behaviour experiences in different market settings
during the academic year. In order to evaluate the use of the experimental practices and
the online material as well as the students' satisfaction with this teaching methodology,
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they were given an anonymous questionnaire for evaluating their experience in these
classes.

We have chosen the questionnaire as the most suitable evaluation method for the use
of the online platform and the students' satisfaction, taking into account the main
advantages pointed out by McKernan (1999) in relation with other information
gathering methods. Some of these advantages are: the facility of evaluation and
implementation, the opportunity to compare groups and individuals and the behaviour
feedback, adequacy of resources, preparation of future sessions and quantifiable data.

We developed the questionnaire by firstly deciding on the information we wanted to
obtain, evaluating the personal and temporary resources that we had, selecting the
sample, using an appropriate wording for the questions and designing the questionnaire
structure. Once the questionnaire was ready, it was handed out anonymously to 148
students who attended the experimental classes on a regular basis in different groups
and with different lecturers, both in classes that took place in the morning and in the
afternoon.

Results

Below, we describe the questions and the answer possibilities that were used in the
questionnaire, combined with the graphical presentation of the obtained results. A
summary of the aggregated results is presented at the end of this section.

In QUESTION 1 we asked: Considering what you have learned in the lectures and
classes, how much did the laboratory classes help you in understanding the course? The
possible answers to this question were: a lot, quite a lot, indifferent, a bit and nothing.

2,03%
12,84%
m nothing
18,24% )
W a bit
indifferent
54,05% quite alot

malot

Figure 1. Understanding

QUESTION 2: Was it difficult for you to create a direct access to the program and to
use it? The possible answers were: a lot, quite a lot, indifferent, a bit and nothing.
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® nothing

M a bit

W indifferent
quite alot

Halot

Figure 2. Usability of the program

QUESTION 3: Do the dynamics of the experiments motivate you to participate again?
The possible answers were: a lot, quite a lot, indifferent, a bit and nothing.

4,73% 1,35%

m nothing

M a bit

56,76% mindifferent
quite a lot

Halot

Figure 3. Motivation for participation

QUESTION 4: What do you think about the time you dedicated to the experimental
decision-making in each session? The possible answers were: too much, adequate,
insufficient.

2,03%

W insufficient
M adequate

m too much

Figure 4. Dedicated time

QUESTION 5: Would you have found it useful to have access to a website during the
course where you can view the various experiments that you participated in, in addition
to the theoretical solutions and sample data? The possible answers were: a lot, quite a
lot, indifferent, a bit and nothing.
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Figure 5. Usefulness of the website

QUESTION 6: Would you recommend to assist in the laboratory classes in the
following course to a colleague? The possible answers were: yes and no.

myes

mno

Figure 6. Recommendation

QUESTION 7: Do you think what you have learned in these classes will be useful in
the future? The possible answers were: a lot, quite a lot, indifferent, a bit and nothing.

1,35%

m nothing

M a bit

= indifferent
m quite a lot

Halot

Figure 7. Usefulness of the classes
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Discussion

The results obtained from the questionnaire data show the effectiveness of our project.
Altogether, more than two thirds of the participants stated that the laboratory classes
helped them quite a lot and, respectively, a lot to understand the microeconomics
courses in a better way using experiments. Their experience in the experimental
practices encouraged the vast majority of the students to take an active part in future
classes, thus the methodology used seems to motivate the students sufficiently. As a
consequence, 9 out of 10 students would recommend the classes to their peers.

Their answers also confirmed the high demand for an online platform providing
information and supplementary material regarding the experiments used in class.
Regarding the question about the usefulness of a specific website for the experiment,
80% of the students think it would have helped *“a lot” or “quite a lot”, compared with
another 18% who think it is indifferent and the other 2% who think it is not very useful.
This indicates the importance of such an online platform and confirms again the success
of the experimental classes. Lastly, more than half of the students in the survey stated
that what they learned in these sessions is going to be useful in the future, which means
that with this project we are enhancing some of the skills they think will allow them to
better off their performances in the future.

Most of the students agreed with the available time to make decisions during the
experiments and also with the balance between time dedicated to the game with the
software, the mathematical solutions of the theoretical models and the descriptive
analysis of data. But although almost 80% of the participants stated that the time they
dedicated to the classes was adequate, still one fifth of them had the impression that the
classes were too time-consuming. This can probably be due to the fact that the
preparation of the computers and the programs for the market simulations are more
time-consuming than the procedures in the standard microeconomic classes. Hence,
although only 4% of the students declared that they had difficulties using the software,
one aspect of future improvements of computer-based classroom experiments is the
development of efficient processes to prepare the respective programs before and
during the class.

Conclusions

We developed an online platform for classroom experiments in microeconomics, where
instructions, software and examples of data analyses for a variety of experiments can
be found for downloading. The material is fully accessible online after free registration
at "www.experimentosdeclase.com™ and "www.lee.uji.es/experimentosdeclase”. It
helps in understanding many subtle economic aspects which only a theoretical and
expositive point of view could not do. After we started to run the experiments in the
classroom and after we obtained the results from our survey, we have seen that the
project achieves our objectives since it motivates students and facilitates the learning
process. Particularly, more than two thirds of the students considered these practices to
be helpful for a better understanding of the course and confirmed a high demand for the
online platform. The vast majority stated that they would recommend the experimental
lectures approach. This study sheds further light on the perception und effectiveness of
classroom experiments and the respective platform in qualitative terms, but we do not
compare the students' quantitative performance in terms of marks with and without the
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use of experiments and the online material. Another aspect of potential interest for
future studies is how different student characteristics, such as personality traits or
gender, interact with the efficacy of our approach in the individual learning process,
based on the study of Durham et al. (2007). Finally, one of our main goals is to extend
this tool to all Spanish-speaking lecturers who would like to offer this opportunity to
their students. Our intention is to enhance all materials and to translate them into
English in the near future.
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Abstract: Nowadays, new business models are arising thanks to the development of ICT. In this context, the law is
constantly being adapted to guarantee the rights of individuals. Studying topics related to legislation without considering
its relation with a particular project is unattractive and generally it does not motivate computer science students.
However, according to reports by the Instituto Nacional de Tecnologias de la Comunicacion (INTECO), a high
percentage of Small and Medium Enterprises (SMES) does not consider current legislation on issues related to ICT. For
these reasons, we develop a series of guides defining behaviour protocols, based on an active computer research project
oriented to SMES; and, at the same time, we decided to try to engage computer science students of the need to respect
the regulations for the development of any software project (part of their next career future) making clear the relation
between their tasks in any project of this kind and the laws and norms that should be respected during this process by
the practical use and respect of these laws, in an Information Systems course. This last part is the work we present here.

Keywords: project based learning; problem based learning; professional approach; active learning

Introduction

During the last decades there has been a huge increase in the amount of digitized data
available to be processed, thanks to the development of Information and
Communications Technology (ICT). This has led to new business models and
applications in many areas and sectors. In particular, in the health scope has emerged
the area of bioinformatics. According to the definition available in Wikipedia (accessed
on October the 1% 2014), bioinformatics is the application of ICT to the management
and analysis of biological data. Furthermore, in recent years, there has been an increase
in Small and Medium Enterprises (SMESs), and emerging research groups that thanks to
the popularization of biomedical sensors, develop management and processing systems
of biomedical signals (signals originated by the human body, used in diagnosis or
medical research) with different objectives: improving cognitive development,
Escolano et al. (2013), determining the level of stress, Dranca et al. (2013),
development of neuromarketing applications, Javor et al. (2013), etc.

At the same time, the development of ICT has generated the need to create and adapt
the legislation to guarantee people rights and duties in the context of the so-called
Information Society; some concrete examples in the Spanish scope are the Ley
Organica 15/1999, de 13 de diciembre, de Proteccion de Datos de Caracter Personal
(LOPD) and the Real Decreto 1720/2007, de 21 de diciembre, de aprobacion del
Reglamento de desarrollo de la LOPD (RLOPD). However, according to data provided
by the Instituto Nacional de Tecnologias de la Comunicacién (INTECO), a high
percentage of SMEs are not aware of being subjected to these laws, Pérez San-José et
al. (2012), despite of the work that some institutions such as the Agencia Espafiola de
Proteccion de Datos (AEPD) have already done.

In this context, we decide to tackle the challenge of the development of an information
system to manage data and information from the research project Identificacion de
Situaciones de Disminucién del Rendimiento del Militar, basado en la Relacion de la
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Variabilidad del Ritmo Cardiaco con el estrés y la Privacion de suefio, Dranca et al.
(2013), Peléez Coca (2014) and describe lessons learned during its development.

Starting from this environment, the objective of this work is that the students of
Computer Science and Engineering live an experience where they develop an
application similar to the ones that they will find in their professional career when they
finish their studies. Thus, they have been responsible of specific tasks to be performed
within a technological innovation project that is already being developed, with the aim
of motivating them in the study of existing legislation on issues related to ICT and
Information Systems.

Extracted from the professional reality, the activities were introduced in different
sessions of problems and practices in the Information Systems course, with the main
objective of helping students to better assume the concepts, the techniques and the
technologies used to develop an information system, while involving students of the
need to respect the regulations and norms for the development of any software project
or information system in general. Moreover, special emphasis was done explaining the
concept Normalization. Normalization is the process of developing, implementing and
improving the rules that apply to different scientific, industrial or economic activities
in order to arrange and improve them. Broadly, the normalization essentially pursues
these three objectives:

1. Simplification: to reduce the number of models to work with and to keep only
the more necessary information.

2. Unification: to allow international exchange of different methods, concepts and
tools.

3. Specification: to avoid errors in identification and interpretation, creating a clear
and precise language.

Thus, for the aspects of analysis, design, development, implementation and
maintenance of the information system to support CUD2013-11 project, Peldez Coca
(2014), we have taken into account the guidelines of the Asociacion Espariola de
Normalizacion y Certificacion (AENOR) and the standards established by the
International Standard Organization (ISO) for the government and the administration
of the technologies and information systems. Furthermore, as shown in the different
guidelines and standards, we have considered the study of current legislation. So, it is
shown to the students in this way.

In the project that concerns us we firstly studied the family of 1SO standards 20000 and
27000 (see Figure 1), considering them more relevant than others when starting the
development of hardware and software infrastructure to support the information
systems required.

The 1SO 20000 series deals with aspects related to the management of ICT services and
is based on an oriented process to provide users with services that meet the requirements
established and a continuous improvement through the PDCA (Plan, Do, Check, Act)
model. The 1ISO 27000 series focuses on information security, that is, the preservation
of the confidentiality, integrity and availability of data and information. Security
information can also include other properties such as authenticity (assurance that an
entity is who it is said to be or that an entity guarantees the source from which the data
comes from) and traceability (ensuring that at any time it will be able to determine who
did what and when).
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Figure 1. Expanded AENOR model for ICT. Source: Fernandes Sanchez and Piattini Velthius (2012)

O LOPD (LO 15/1999, de 13 de diciembre)

O RLOPD (RD 1720/2007, de 21 de diciembre)

O LSSI-CE (Ley 34/2002, de 11 de julio)

O LPI (Real Decreto Legislativo 1/1996, de 12 de abril)
U Real Decreto 1337/1999, de 31 de julio

U Firma electrénica (Ley 59/2003, de 19 de diciembre)
O Directiva EU 95/46/CE, de 24 de octubre

O ENS (Real Decreto 3/2010, de 8 de enero)

Extrapenal

Penal QA CP(LO 10/1995, de 23 de noviembre)
(Articulos 187, 197-200, 248, 256, 264, 270 y 278)

Figure 2. Existing legislation related to Information Systems. Source: Lozano and Trillo-Lado (2014).

Regarding the legislation, the main aspects of the legal framework on the Information
Society are considered in relation to the management of safety systems and
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technologies of information (see Figure 2). Specifically, we initially focused in the
study and analysis of the LOPD and RLOPD. In addition, the current regulations
proposal related to data protection in the European Union (EU), European Union (2012)
has been taken into account.

Methods

The target audience of this experience of professional approach are the students of the
Information Systems course, which belongs to the Computer Science and Engineering
Degree taught at the Escuela de Ingenieria y Arquitectura, Universidad de Zaragoza.
In general, during the development of practices and problems of the course, students
often work with simple examples that do not motivate them. Besides, aspects of
legislation in the field of ICT in a Computer Science and Engineering degree do not
usually appeal to students. Therefore, in this work we propose that students work and
develop their practice in a research project of the Centro Universitario de la Defensa:
Identificacion de Situaciones de Disminucion del Rendimiento del Militar, basado en
la Relacion de la Variabilidad del Ritmo Cardiaco con el estrés y la Privacion de suefio,
Dranca et al. (2013), Peldez Coca (2014).

The main innovation introduced by this work is, therefore, the use of a real development
and technological innovation project, in order to motivate students to study existing
legislation and norms on issues related to ICT and Information Systems (Project Based
Learning, PBL). Activities are introduced in different kinds of problems and practices
of the subject involved. With these activities is intended to get the students close to the
professional reality in relation to the subject. The main objective, so, is that this
professional experience could help students to better assume the concepts, the
techniques, and the technologies used for the development of an information system,
from the knowledge and fulfilment of the law, principally, and also the norms.

No set of standards, methodologies and laws can guarantee the full success of the
development, implementation and maintenance of an information system. However,
considering national and international standards, and the use of standard
methodologies, they:

1. facilitate the management of the project (the system does not depend only on
the point of view of a particular person),

2. save time (no need to reinvent something already used by others) and

3. facilitate communication among different team members.

Apart from the fulfilment of the law, one of the main ideas to be conveyed to students
is that it is necessary to consider the security aspects of the storage, processing and
transmission of data and information from the beginning of the project; and not only
when implementing and parameterizing specific software.

For the development of this experience the following main activities have been planned:

1. initial development and approach to the foundations of the computer project to
approach;

2. based on the previous expertise, designing and setting of the practices and
problems to be solved in the classroom, in relation to the various tasks to be
performed on the computer project (Problem Based Learning and Project Based
Learning);

3. estimating of the workload of the practices assessment proposed to students;
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development of the practice and problems sessions;

evaluating the development of the practices and the final result of them;

satisfaction survey designing and evaluation of the activity, to be completed by

students;

7. designing of the interviews to be conducted to students of current and previous
year;

8. a final evaluation of the experience, so that the strengths and weaknesses of it

are obtained, taking into account:

- survey results

- information obtained from interviews,

- as well as comments and opinions of the teachers of the course,

- and the time taken for the development of this educational project, both by
teachers and students.

o 01 A~

The students organized themselves in groups of 5 persons to develop a Web application
to register, consult and update the information related to the volunteers (patients) of the
Identificacion de Situaciones de Disminucion del Rendimiento del Militar project.
Moreover, some one-hour seminars to which the groups of students could optionally
attend were developed. In more detail, three seminars were held:

1) spanish Legislation about personal data: LOPD and RLOPD,
2) cloud computing and their implications, and
3) methodology to analyze and manage risks: MAGERIT methodology.

After that, the groups of students were asked to write a report where the risks of the
Web application that they have previously developed were analyzed. Moreover, some
extra time (two weeks) was provided to the students to allow them to improve the
implementation of their Web Application.

In relation to the technologies used to develop those activities, several web technologies
were explained and proposed to develop the Web Applications: HTML, CSS, Apache-
Tomcat, relational and object-relational databases (Oracle, PostgreSQL, Cache,
MySQL), middleware mapping object-relational (Hibernate with JPA), Java, JDBC and
J2EE. Nevertheless, students could select other technologies and frameworks to
develop their information systems. Thus, some of them selected NoSQL database
technologies such as MongoDB, scripting languages such as Node.js, etc.

Results and Discussion

In general, during the development of current practices and problems students often
work with simple examples that do not motivate them. Besides, topics related to
legislation and ICT in a Computer Science and Engineering degree do not usually
appeal to students. So, through this experience students increased their knowledge of
the subject, Information Systems, and especially the expertise and know how, as it is a
real professional approach that which the students practice with. In addition, they learn
it in a more entertaining way, thanks to the motivation of students, because the obtained
result is to be applied on a project that is already ongoing. Thus, teachers observed that
during the course students were more aware of the need to accomplish with the legal
issues than in the previous courses. Moreover, students considered that taking into
account the legal issues improved the security and maintenance of their systems.
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After the extra time given to the students to refine their systems, the most common
improvements of the systems designed and developed by the students that attended the
seminars (described in the previous section) were:

1) encrypting the passwords of the users of the web application stored in
the databases,

2) establishing politics to force the users of the Web applications to update
their passwords after a period of time, and

3) performing backups of the databases of the system.

On the other hand, groups of students who did not attend to the seminars improved the
web interfaces of the systems and solved some bugs related to the connections to the
databases to allow concurrency. Besides, students who attend to the seminars got better
marks in the questions related to legislation issues in the final exams (a test and some
short questions).

After the final evaluation results were published, teachers of the subject also
interviewed four students (two from the current course and two from the previous one,
in order to compare the assimilation of the concepts). The students of the previous year
did not remember basic concepts such as the different security levels or the different
user roles defined in the LOPD. Besides, they said that legal issues were not important
for them and that they did not like them. In contrast, students of the current course
claimed that they would like to know more issues related to methodologies and legal
issues.

Regarding to sustainability, this experience would be repeated in subsequent years in
the same subject, using as a basis new projects that would be useful for the
implementation of the tasks that are part of the course, so that it will facilitate the
learning of those tasks. Regarding to transferability, the idea of approaching reality
through professional learning in a professional development project to an academic
degree course could be exported to other related subjects. In fact, it is planned to export
this experience to other subjects that the authors would teach in the future.

Conclusions

The feedback provided by the students and teachers involved in this project indicate
that legal concepts are better understood when students are involved in a real project.
Besides, the results indicate that the students involved in this project obtained higher
marks than students that did not participate. Moreover, students were motivated to
consider legal issues on their applications, as they appreciated that this leads to improve
the security and maintenance of their systems. We think that the main point is that
students are motivated due to the relation of the activities they do with something real.
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Abstract: The main objective of the eCITY project is to design, develop and validate a pedagogical methodology,
supported by an online, collaborative, city-development simulation engine (Simcity like) that stimulates the integration
and continuous exploitation of Problem-Based Learning (PBL) in engineering and science schools but, at the same time,
fostering the interest for these orientations in secondary school students.
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Introduction

The difficulty that secondary education students have with Mathematics and other
Science topics is a widespread problem in Europe as stated by several international
comparative studies like PISA or TIMMS. This prevents these students to follow a
technical academic path like Engineering or Sciences. This generation is the "net-
generation™ or "digital natives": they quickly absorb information in shorter chunks, they
expect instant responses and feedback and they want to be active in their learning.

Problem-based learning (PBL) is a learner-centered educational pedagogy in which
students develop their ability to go through a problem solving process, usually based on
real-life situations. Engineering is one of the areas where PBL is a valid learning
alternative/complement to the traditional learning methods. Several authors ( Tree (2007);
Lacuesta (2009) ; Felder et al (2000) ; Kolmos et al. (2004) ; Woods (1994) Kolmos
(2011)) have reported benefits for engineering students considerable improvements in
critical, lateral and creative thinking, problem solving skills, group collaboration and
communication skills.

In a convergent path, games and simulations can be instantiated for learning as they
involve mental and physical stimulation and develop practical skills as they force the
player to decide, choose, to define priorities, solve problems, etc. One of the main reasons
for the increased research and development interest in computer games for learning
purposes is that those games are believed to have the potential to support innovative
constructivist-inspired models of learning, such as learning-by-doing, exploratory
learning, situate learning and learning through participation in communities of practice
(Facer (2003); Shaffer et al. (2004)). It, thus, seems that computer games offer a powerful
new medium to support learning in the information age (Kirriemuir et al. (2004)). This
assertion holds especially true for educational online games, which, relying on the
inherent capabilities for communication, interaction, and resource sharing provided by
the Internet and the Web. Can offer increased opportunities for collaborative learning an
knowledge construction through social interaction. Papastergiou (2008) in a review about
the use of computer games for educational proposes, conclude that educational online
games should constitute engaging virtual environments that offer students authentic, goal-
oriented, challenging, exploratory, experiential, collaborative problem-solving learning
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experiences that reflect real-life situations that scientists or professional of the respective
field encounter in their everyday practice. This overviewed study show that student’s
response to the educational online games were very positive. Students clearly enjoyed the
games and found them interesting, motivational, immersive, beneficial and worthwhile.
They felt that such games offer a realistic and useful way to learn.

Methods

The main objective of the eCITY project is to design, develop and validate a pedagogical
methodology, supported by an online, collaborative, city-development simulation engine
(Simcity like) that stimulates the integration and continuous exploitation of Problem
Based Learning in engineering schools but at the same time, fostering the interest in
Engineering in secondary school students.

ECity’s PBL virtual learning environment (VLE) is expected to be a general and
stimulating context especially due to the nature and complexity of the range of problems
that will be available in the virtual city. The platform will also promote a sense of
belonging to a community, peer support and an additional rewarding system that includes
reputation points for problem solving, allowing the establishment of rankings (promoting
an healthy competition).

The platform is integrated in a clear pedagogical methodology, PBL-oriented, to ensure
that the upmaost relevance is given to the learning process.

New problems or challenges can be fed into the platform as homework, teamwork,
curricular activities, extra-curricular competition, big or small projects, etc.

PBL can be incorporated within the existing structures with little disruption as it can be
implemented in a variety of forms. Therefore it is not necessary to change the curricular
organization problems can be formatted to different time and work schemes.

Many PBL courses and activities still rely mainly on traditional face-to-face activities.
Nevertheless it has been suggested that Virtual Learning Environments (VLE) enhance
the PBL experience and effectiveness (Tree (2007); Lacuesta (2009) ; Felder et al (2000)
; Kolmos et al. (2004) ; Woods (1994) Kolmos (2011)).

A VLE is an online (frequently Web 2.0 based) education platform that models
conventional real-world education by integrating a set of equivalent virtual concepts for
contents, lectures, tests, assignments, classes, classrooms and other academic resources.
These tools have the potential to increase the communication between a larger number of
educational actors (VLES4VET project (2007); Pot (2004); Miao et al. (1999)). The
definition of VLE encompasses a large number of different types of learning platforms:

In some cases to follow the games, the academic knowledge is used as a tool to achieve
goals. This means that to play the user will need to have some previous knowledge and,
in addition, such knowledge must be expanded to move forward in the game itself. There
is therefore a kind of binomial fun / knowledge. Knowledge becomes a necessity to
succeed in the game, which will motivate the learning of it by students.

However in some cases it is not necessary to have a certain initial knowledge, just enough
student's curiosity or intuition, and the game itself would be enough to provide or promote
additional knowledge.
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Results

The simulation engine is now developed and students can access to it through the
following web: http://ecity-project.eu/es/game/

Here is a list of the problems selected by for implementation in eCity platform with a
brief description of the context, goals and expected results of each problem.

Cloud Infrastructure for Whatsapp Servers

Facebook wants to extend the whatsapp functionalities in our city. The company wants
to improve their functionalities trying to provide a good response-time taking into account
the number of present and future clients and also the increase in service needs. They need
to decide how many servers to deploy, where these servers (memory, computing) are
going to be located, the links and capacity among the servers, the energy sources, the
needs for redundant systems, backup issues, wifi connections, wireless communications,
antennas distribution, etc. Previous knowledge of Physics and Mathematics will be
required

Purification of a natural gas field

The city needs a supply of energy from different sources. The recent prospections in the
area have found a natural gas deposit that might provide enough energy to cover up to
20% of the city regular consumption. The analysis reflects a measurable content of
pollutants-containing compounds, mainly SHz and CO., that makes the natural gas
unsuitable in the present conditions. Gas purification involves the removal of the
impurities from the gas streams. Information about the primary operation of gas
purification processes will be provided to the students. This problem will include the
treatment of the separated residues and the possible transformation in products with
commercial application. Previews knowledge of basic chemistry will be required.

Creating an earthquake-resistant city

The city is located near a fault zone. The player will select the correct place by evaluating
various factors like the expected earthquake gratitude, history of earthquakes in the area,
soil types and combinations, nearness to the fault zone and decide on the type of
construction, materials to be used for construction, maybe even the type of concrete to be
used, cost of construction, number of floors etc. At the end of the given time there will
be an earthquake simulation to show success of the player.

The aim is to provide the correct balance between an economic and social development
of a city and the life guarantee of its inhabitants. The background knowledge depends on
the target players of the game. If it is being played for secondary school students, the
teacher will assign simpler factors.

MyMVNOQO's Access Network deployment

MyMVNO is a Mobile Virtual Network Operator company that has experienced a large
increase of customers in recent years. Being a virtual operator, the company lacks any
access infrastructure. In other words, the company does not have its own Access Network
(AN) and it has to pay to other providers for using their infrastructure. Therefore,
MYMVNO intends to deploy its own infrastructure and it wants to perform some
simulations. The objective of the simulations is to verify that the company can deploy its
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own infrastructure while maintaining service quality (i.e. increasing operator’s revenue)
and reduce their operation costs. The learning goal of this game is to provide a view of
how a mobile network works. This is addressed to engineering students with knowledge
in telecommunications (signal, channel access methods, mobile network architecture),
Energy, Cost Management Skills and Physics.

Operation of industrial activities.

The community needs to have an industrial base to generate jobs and provide needed
consumer goods. This includes installations of various types of industries, such as bakery,
slaughter of animals, paint factory, winery, manufacture of ceramic products, vegetable
processing plants, dairies, etc. The student will find the most suitable method to reduce
the residues generated by the industry, so that they meet the environmental requirements
of the community. At an elementary level of the problem, a list with the nature of the
waste generated by the industry as well as the properties and hazards will be provided.

Code-Living City

The game presents a future city as a living entity that is able to control some of its public
services. Particularly, streets are journeyed by automatic buses, taxis and other vehicles
that are driven by automatic systems. Students will be required to program these systems,
so the vehicles move around the city according to their planned routes to serve the city
inhabitants. Students must model these active elements by using programming sentences.
This will bring them the opportunity to experiment with programming elements. For
example, students will model a bus journeying its route; or will create algorithms to make
taxis to offer their services to the inhabitants of the city, etc.

The game can be composed by many stages. The goal of the game is to fulfil the
requirements of each stage until all stages are done. As long as the stages are completed,
students will learn basic concepts of programming languages oriented to Object-Oriented
Programming languages (OOP). So, it is expected that students will be able to learn
programming basics while competing against their peers.

Building, setting up and testing a Local Area Network

The fundamental proposal’s goal is the development of a serious allow students to acquire
skills and competencies in the informatics sector to be applied in the real world. By
playing real-life situations students have to build a Local Network Area (LAN), set it up
and test it using specific knowledge inside a simulated and protected work environment.
Thank to this proposal the game will consent students to select at least 5 problems where
different type, dimension of net subnet, and device have to functioning in a Local
Network Area. Furthermore students will have the opportunity to set up new problems by
themselves and then try to solve them.

Busses to the University and Beyond

The problem involves the need to provide bus services to attend university students, and
other users: K-12, high school students and public in general. Each one of these users has
different timetables and travels. The objective of the problem is to optimize the use of
buses, supporting all people with the minimum number of buses and drivers. We want to
reduce the carbon footprint also: if not enough buses are provided, the people will use
their own cars and the pollution will increase. The game/simulation application will show
a particular city with some schools and roads. Students need to decide the routes, the
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number of buses, the timetables, etc. The application will calculate the number of cars
needed, the pollution produced, etc.

Energy supply to the city

The city needs energy supply that can be obtained from different sources, coal, nuclear
plant, wind farms or solar energy plants. When selecting a new energy source for the city
the student should take into account different aspects: building cost, maintenance cost,
sourcing capacity and environmental impact.

Figure 1 show a scenario when most of the city has received electricity supply from
different sources.

Figure 1. A view of a scenario of the city when most of the buildings has received electricity supply form
different sources.

Conclusions

At this moment, the simulation engine is finished in English and it is being traduced to
different languages as Spanish, Italian, Greek, etc.

The project will continue the activity until the end of 2015. Now we are broadcasting the
simulator eCity between the Secondary educational community, so that this tool could be
apply in their classes the next course. Considering that some of the problems will be also
oriented to secondary school students, the participation of schoolteachers in the project
will be highly beneficial.
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Here a Game, There a Game: classification, gamification, and
retrieval learning

O. Borchert, G. Hokanson, A. Peruri, B.M. Slator

Department of Computer Science, North Dakota State University

Abstract: A multi-user classification system is used in a classroom setting. Groups of students take samples, then
collaborate on conducting experiments and building classification trees. Students are motivated by a point scoring
system as they build the trees: formative gamification. Once the trees are completed they are exchanged between
groups. The trees are constructed with structural commonality enabling them to act as content for template-based
identification games: summative gamification.

Keywords: innovative materials, teaching and learning experiences, emerging technology practices,
gamification

Introduction

CIRCLE (Collaborative Identification, Retrieval, and Classification Learning
Environment) uses mobile technology to support teams of students who gather
content for classroom projects that identify and classify real world objects such as
plants and animals or rocks and minerals. The classification trees produced are used to
populate identification and classification game templates that students can then play
to rehearse through practiced retrieval. Retrieval learning postulates the act of
retrieving knowledge in multiple different ways leads to better learning outcomes
(Karpicke, 2012).

In decades past, identification and classification learning took place through the use of
flash cards. These paper-based practices evolved into identification and classification
games during the Internet age (Kids Know It Network 2013; Crimson Trails 2013;
Jensen 2013; Kinder Web Games 2013). There are two primary drawbacks to these
methods. While they have been studied extensively (Nist & Joseph 2008; Kornell
2009), they are not informed by modern educational practice. It has been shown that
students are not simply empty vessels, meant to be filled, but actively construct their
knowledge (Richardson 2003; Bransford et al. 2000). In addition, these games are
fairly static and designed completely by their developers.

Game templates offer an avenue for improvement on these static games. An example
of a game with a template is GeoGuessr (Coldwell 2013). In this game, students see a
Google Street View image and get points for identifying where on the world they are
located. Less technological game template solutions include trivia games and typing
tutors.

While these pre-defined templates are entertaining, user generated content provides a
unique method of motivating individuals. Studies identifying motivations of
individuals creating user generated content show a variety of reasons for its
development (Daugherty et al. 2008; Leung 2009). Rather than using content
developed by instructors, we place content gathering into user hands. We harness this
motivation to teach students the identification and classification task.

This work is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International License (CC BY-NC-ND 4.0). 96



1st International Conference on Higher Education Advances, HEAd'15

Methods

CIRCLE implements retrieval learning through the use of games in two primary
ways. First, students gather content, identify specimens, and build classification
structures. Students score points in this phase by contributing to the content structures.
We call this formative gamification. Second, game templates are created by
developers. These templates specify the rules for a particular game, while remaining
context independent. Students reinforce their learning by playing these games which
are generated by integrating specific content into the game template. We call this
summative gamification.

POINTS Gathered | Elaborated Identified | Constructed | Played Total

@ 1 4 0 1 3 9
‘ 4 5 1 0 1 1"
‘ 3 2 1 0 2 8

@ 0 8 2 0 2 12

Figure 1: Students score points which provide motivation and individual accountability. The player in
the fourth row has not gathered any specimens, but has 12 points, the most on the team.

Implementing Classification Acquisition

There are five primary student activities in CIRCLE. Content acquisition, trait
elaboration, hypothesis formation, and tree construction are independent activities
while game play is part of all the others. The system tracks students and records their
use of the system, time on task during each activity, and interactions with each other.
Students are assigned collaborative roles according to the activities. Throughout each
of these stages, points associated with these activities are kept as a running score, see
figure 1. We call this formative gamification.

Content Acquisition

Gatherers primarily collect photographs that are uploaded to a central server for
inspection by the team. Camera phones with GPS are preferred, since this simplifies
logging the time and place the specimens are collected.

Trait Elaboration

Elaborators suggest traits to observe or experiments to conduct as a means towards
identification. Gatherers perform these experiments and observations, returning to the
logged location if necessary. The team can also vote on experiments they feel are
most important to completing the identification.

Tree Construction

Classification trees are constructed where traits and experiments are shown as
branches of the tree, and specimens are the leaves. Students in the role of
‘constructors’ take suggestions from team members on how to arrange the structure
leading to a dichotomous key.
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Hypothesis Formation

Hypotheses are offered by team members in the ‘identifier’ role as to the general
classification or precise identity of the specimens. In the absence of an expert, such as
a classroom teacher, hypotheses are voted on in a parimutuel-like system, where a
probability of identification is associated with each competing classification.

Game Play

A knowledge base of logging data is collected during the four phases, see table 1.
This data is used to populate game templates, described below. Players select a game
to play and their collected content is used to create a game unique to their
information, including all experiments and observations suggested and performed, all
results of these experiments and observations, the moderation scores of the
elaborations, all hypotheses suggested whether correct or not, the identification of
each individual specimen, and the specific set of tests required to identify the
specimens.

Table 1. Data gathered in CIRCLE by stage

Stage Data Gathered
Gathering e Text description of the specimen
e Multimedia artifacts of the specimen (ie audio, video, and images)
e Text description of the location of the specimen
e GPS coordinates of the specimen (if available)
Elaborating e Name of the elaboration
e Instructions for how to perform the elaboration
e Basic description of the elaboration.
e Moderation score for this elaboration
o Results of the elaboration (i.e. Number, text, picture, audio clip,
and/or video)
Classifying e Paths of elaborations and results that lead to particular specimens
e Allindividual actions taken to construct the tree
Identifying e Correct and incorrect hypotheses suggested by players
e Reasons for choosing a particular hypothesis
e Votes indicating which hypothesis players feel is the correct one
Other o Real-time conversations though a chat interface
e Asynchronous communication through a bulletin board system
o Client-side actions that players have taken (e.g. mouse clicks,
buttons pressed)
Example

After a gatherer has submitted photographs of a rocky outcrop, an elaborator might
suggest a ‘hardness’ experiment using a ‘glass plate’ to classify a mineral. Team
members moderate the experiments and voting takes place to reach team consensus on
the important trait elaborations, such as an acid test be performed on a neighboring
rock. The constructors take these pieces and interactively shape them into a
classification tree. Then student identifiers suggest “Limestone” for a particular node
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of the tree as a hypothesis based on the experimental results. The combination of
these efforts represents the learning outcomes of the team

Select Experiments Game

aueston
100 2

Flowering Dogwood

short, small trunk, small leaves

Select Experiments

D Branching Pattern O Leaf Shape

Figure 2: A mock-up of the Select Experiments Game. The name, multimedia, description, and
experiments to select are changed for each question and match specific specimens the group has
identified. In this example, a player must click the empty boxes, selecting whether they feel that leaf
shape or branching pattern is more important to identifying Flowering Dogwood.

Implementing Gaming Templates

When classification trees are completed and validated they become input to game
templates. These templates are essentially a system of game rules as predetermined by
developers. Context is then applied to these templates based on the knowledge base
developed during formative gamification.

The “Select Experiments” game and the “ldentification” game are two template
examples. During the “Select Experiments” game (see figure 2), students are given a
description, name, and multimedia artifacts related to a previously identified
specimen. They gain and lose points based on their selection of appropriate
experiments and observations to identify that specimen. In the identification game,
students are given the description, location, multimedia artifacts, and relevant
experimental and observational results and receive points for each correctly identified
specimen.

Results and Discussion
CIRCLE holds great promise at improving student understanding of the classification

and identification tasks. Future development will focus on the creation of more game
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templates. In addition to the “Select Experiments” game and the “Identification” game
many more opportunities for game templates exist. Some ideas include:

e Multiplayer — Players take turns selecting experiments or identifying
specimens.

e Timed - Players are timed while they select experiments and identify
specimens. The fastest time with the highest accuracy gets the most points.

e Memory Game — The system places gathered multimedia specimens onto
cards with two of each specimen face down. Players need to find the two cards
that contained the same specimen. The fewest number of moves would receive
the most points. This could be combined with a multiplayer template such that
the individual who found the most pairs wins.

e Classi-Caching - (see Geocaching) - Users attempt to find other examples of
the same specimen out in the real world. If they find an example, they mark
the location in the game. Other players need to go to that location and either
agree or disagree that it is the same as the original specimen. Points are given
for the number of matching specimens found and level of agreement on
whether the specimen matches the in-game specimen.

e Audio hide and seek — In this audio-only template, students would search for a
sound that was similar to a specimen that was already collected. Players
receive points for how close the sounds matched.

Conclusions and Future Work

CIRCLE was used by both STEM experts and undergraduate ecology students in
2014 (Borchert et al. 2015). The actions of each participant was logged to accurately
capture their sequence. In addition, the participants were observed and formative
feedback was solicited. Finally, a 10-item System Usability Scale (SUS 1986) and 4-
item open ended questionnaire was administered as a means of gathering information
about the ease of use of CIRCLE.

The open ended questions included “What things were good about CIRCLE? Why?”,
“What was bad about CIRCLE? Why?”, “What should be changed about CIRCLE?”,
and included an area to add additional comments. In the SUS instrument, users
expressed an opinion on a five point Likert scale from Strongly Agree to Strongly
Disagree. The responses to the open ended questions were then correlated with
individual SUS questions. For example, SUS question #5 is “9. | found the various
functions in CIRCLE were well integrated” and user comments included (referring to
using the color red as a visual cue in CIRCLE) “Red prompts for what to do next”

By contrast, SUS question #6 is “l thought there was too much inconsistency in
CIRCLE” which prompted one user to add “Unable to go back and change things”,
and another to suggest “add home button”. A total of about 20 concrete and
implementable suggestions were provided.

The next version of CIRCLE will address many of the 20 suggestions offered by the
pilot study group, and our next experiment will administer another SUS questionnaire,
with the responses tracked by SUS question number. In this way, we can methodically
track and measure the improvements in the next version using changes in SUS scores.

Future development will focus on improving usability, so that players learn to love
this innovative approach towards retrieval learning.
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Digitech, Remix and Design Research for course /program-wide
thinking and enhancement

Gail Casey and Annemieke Craig
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Abstract: This paper describes the initial stage of an exploratory investigation in which the authors aim to build
course/program-wide thinking into a process aimed at supporting, documenting and sharing technology-rich practices,
innovative teaching and active student learning. The investigation uses a remix lens, in an attempt to creatively consider
the manipulation of resources and approaches for reuse, while supporting consistency across subjects/units within a
course. The authors are working within Deakin University’s Course Enhancement Process, which is a major university-
wide initiative that includes a framework of collaborative teams comprising academic and resourcing specialists
working with faculty academic leaders. The Course Enhancement Process is flexible in its implementation and the
authors aim to use the process to build a sustainable course-wide sharing and thinking approach within the Business
and Law faculty at Deakin University, Australia.

Keywords: Course Thinking; Learning Design; Design Research, Remix, Active learning
Introduction

Universities face substantial change in a rapidly evolving global context. Boud and
Associates (2009) argue that the challenges of meeting new expectations about
academic standards, in the next decade and beyond, mean that assessment will need to
be rethought and renewed. In considering many of these complexities, including quality
standards and measures, Deakin University has implemented a process called ‘Course
Enhancement’  (see, http://www.deakin.edu.au/learning/designing-assessing-and-
evaluating/enhancing-courses). This is a university-wide major initiative and one that
also considers new age learning, diverse cohorts of students along with increasing
multicultural needs for students.

Undergraduate courses, at Deakin, are usually of three years duration; some universities
may call these ‘programs’. Author 1 in her role as Course Enhancer, at Deakin, is
involved in learning and assessment design while focusing on course-wide inputs and
outputs of curriculum standards; she is supported by a resource team and works closely
with course directors and subject/unit heads. Her role also aims to build teaching staff
capacity and implement course enhancement processes and to provide tools that assist
staff. Author 2 is the course director for Work Integrated Learning (WIL) in the faculty
of Business and Law and has a focus on authentic and active learning with technology
(Coldwell, Craig, & Goold, 2011) and (Coldwell-Neilson, Beekhuyen, & Craig, 2012).

In 2014, Author 1 was responsible for leading course enhancement with more than ten
Business and Law courses and in 2015 this number has increased significantly. Author
1, as an experienced action researcher (Casey, 2013a, 2013b, 2013c; Casey & Evans,
2011), considers, informally, that each of her courses is one action research cycle
involving planning, acting, observing and reflecting. This cyclic approach is aimed at
the continuous improvement of her own practice.

Designing a course at a university, as argued by Bahr and Lloyd (2011), is the easy part.
They explain that this component can be exciting, creative and collegiate as well as
providing opportunities for faculty members to work together in genuinely
collaborative ways. However, they argue that after the first year or so of

This work is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International License (CC BY-NC-ND 4.0). 103


http://www.deakin.edu.au/learning/designing-assessing-and-evaluating/enhancing-courses
http://www.deakin.edu.au/learning/designing-assessing-and-evaluating/enhancing-courses

1st International Conference on Higher Education Advances, HEAd'15

implementation, almost inevitably, the initial design starts to come unstuck, for many
reasons including staffing changes, subtle and incremental migration of course
resources, opportunistic inclusions of ‘off the shelf’ or subject/unit-based innovative
teaching and learning approaches, and perhaps generally poor attention to detail with
regard to the impact of new introductions and electives. They describe (p. 21) this effect
as the “parts” become more important than the ‘whole’ and faculty lose sight of course
outcomes. The authors have seen this occur many times and, hence, aim to embed a
course-wide thinking approach within their study.

This paper discusses the initial stages of the authors’ exploratory study aimed at
designing and testing of a course-wide thinking approach. It uses WIL, from within the
course enhancement process, as an example of their approach.

DigiTech and Remix

The failure to embrace emerging technologies in higher education courses can lead to
pedagogies that risk alienating a generation of learners (Herrington & Parker, 2013).
Coldwell et al. (2011) argue that the judicious use of appropriate technologies support
the diverse needs of students. At Deakin University, it is expected that all subjects/units
within a course (whether online, blended or face-to-face) develop their own online
learning environment, as part of what is known as CloudDeakin (see,
http://www.deakin.edu.au/students/clouddeakin). This aims to use located and cloud
learning to provide accessible media-rich, interactive and active educational
experiences (Deakin University, 2014b).

The authors use the word digitech to encapsulate the use of rich media and technologies.
As part of Course Enhancement, course and subject/unit information is gathered and a
document known as a ‘Course Evidence Portfolio” (Deakin University, 2014a) is
generated. This data is organised in a way that provides a starting point for course-wide
thinking (see, http://www.deakin.edu.au/learning/designing-assessing-and-
evaluating/enhancing-courses). Author 1 then spends time with course directors and
course teams to develop a clear and concise set of course priorities, learning outcomes
and minimum standards. The faculty helps to ensure that these align with Deakin
Graduate Learning Outcomes, accreditation requirements (where applicable) and the
Australian Qualifications Framework (Deakin University, 2014c).

Author 1 finds the role of course enhancer a very challenging role, but one that
continually offers snippets of excellent innovative teaching practice along with
opportunities to gain insider knowledge from some of the most successful lecturers at
the university. Being privileged to these resources comes with the responsibility to
share insights to help build staff capacity. However, such resources rarely come
packaged in a perfect bundle ready to embed in different subjects or courses; hence,
this leads the authors to consider Markham’s (2013) notion of remix. As a brief caveat,
Markham (2013, p. 66) describes remix as a ‘generative tool for thinking creatively’.
The authors aim to use the concept of remix (generating, playing, borrowing, moving
and interrogating) as a way of thinking about the reuse of resources; in particular, digital
resources.
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The Study: Course thinking using Educational Design Research

In considering the complex demands surrounding higher education, the authors have
aligned their study with Deakin’s ‘LIVE the future agenda 2020’ (Deakin University,
2014b) and searched for a research methodology that includes improvement cycles of
planning, acting and reflection in order to cater for the changing nature of higher
education.

Herrington, Reeves, and Oliver (2010) argue that it is almost impossible to conceive of
any authentic learning endeavour, in higher education today, that does not take
advantages of the affordances of computers and the Internet. They promote an
educational design research (also known as design-based or design research) method
when integrating an authentic e-learning approach and this uses iterative cycles;
although this requires teachers to take risks and authentic tasks must be well supported
with guidance and resources.

Design-based research evolved near the beginning of the 21% century and was heralded
as a practical research methodology that could effectively bridge the chasm between
research and practice in formal education (Anderson & Shattuck, 2012). In educational
design research it is common practice to develop and implement curriculum materials
in order to address a particular educational problem (Tolboom & Kuiper, 2014). One
of the main criticisms of educational design research is that the report of the evaluation
is qualitative and, as Tolboom and Kuiper (2014) point out, this could lead to
conclusions which are very dependent on the conditions in a specific part of the sample.
Educational design research was chosen for this study because it is a methodology
designed by and for educators that seeks to increase the impact, transfer and translation
of education research into improved practice (Anderson & Shattuck, 2012). It also, as
explained by Anderson and Shattuck (2012), stresses the need for theory building and
the development of design principles that guide, inform and improve both practice and
research in educational contexts.

In considering the suitability of design research within the Course Enhancement
Process, it is useful to understand the four stages of Course Enhancement at Deakin
(see, http://www.deakin.edu.au/learning/designing-assessing-and-
evaluating/enhancing-courses). These stages are also outlined in the Course Evidence
Portfolio, mentioned earlier. Such a document highlights how curriculum standards are
designed to guide course development and enhancement. It also provides a document
that helps to understand the importance of course-wide thinking and why the authors
aim to investigate ways to integrate a course-wide thinking approach within their WIL
study.

The authors are guided by Herrington et al. (2010) and Reeves (2006, p. 59) ‘design
research approaches in educational technology’ combined with approaches from
Anderson and Shattuck (2012). The following four elements describe the initial
thoughts and research planning by the Authors for Work Integrated Learning research
using a design research approach.

Analysis of practical problems by researchers and practitioners in collaboration

Work Integrated Learning (see, http://www.deakin.edu.au/buslaw/enhance-
study/work-integrated-learning), is a series of ten subjects/units that are integrated into
a range of Business and Law core, co-core and elective courses. Some can also be

This work is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International License (CC BY-NC-ND 4.0). 105


http://www.deakin.edu.au/learning/designing-assessing-and-evaluating/enhancing-courses
http://www.deakin.edu.au/learning/designing-assessing-and-evaluating/enhancing-courses
http://www.deakin.edu.au/buslaw/enhance-study/work-integrated-learning
http://www.deakin.edu.au/buslaw/enhance-study/work-integrated-learning

1st International Conference on Higher Education Advances, HEAd'15

incorporated as electives in undergraduate courses across Deakin. More information on
these subjects/units can be found on the Work Integrated information flyer at
http://www.deakin.edu.au/ _data/assets/pdf file/0009/236079/WIL-web.pdf.

All ten subjects/units are fully online and available during any study period (Deakin
courses run over three trimesters in a twelve month period-rather than the usual
semester approach at most universities). All ten WIL subjects/units are aimed at
maximising the employability of students within Business and Law.

As part of an increased emphasis on employability of graduates, at Deakin, Author 2,
as course director of WIL, needs to ensure that Work Integrated learning can be scaled
up as more courses seek to integrate opportunities for student employability. Work
Integrated learning must now be scalable to cater for an increasing demand. This
includes upgrading the WIL online learning environment to support increased
dissemination of information as well as building shared student knowledge banks to
support peer-to-peer learning and revisiting assessment tasks to ensure consistency and
clarity as the number of required assessors increases. A collaborative team of staff is
being constructed including experts in digital literacies and language skills to support
issues surrounding the large international student cohort. For strength and consistency,
it is important that the thinking and approaches taken by this team are course-wide.

Development of solutions — authentic eLearning design and effective assessment

All ten subjects/units within Work Integrated Learning are fully online and, therefore,
the authors aim to take advantage of the characteristics of the Internet and its capacity
to allow for a worldwide community to exchange ideas and to learn from each other
(Davidson & Goldberg, 2009).

In developing a solution for the Work Integrated Learning problems discussed,
Deakin’s Graduate learning Outcomes (see,
http://www.deakin.edu.au/learning/designing-assessing-and-evaluating/graduate-
learning-outcomes) provide the theoretical underpinning for the capabilities that
graduates acquire and demonstrate at the completion of any course. Also, the following
nine points, in italic, outline Herrington et al. (2010) characteristics of authentic
learning. Each of these are followed by the Authors’ attempt to align these with the
planning for Work Integrated Learning.

Elements of Authentic Learning:

1. Provide authentic contexts that reflect the way the knowledge will be used in
real life — structure lectures, tutorials and online examples around real people
involved in real-life business problems as well as solutions.

2. Provide authentic tasks — use Work Integrated learning and simulations
wherever possible. When designing assessment, carefully consider what the
graduate, in the specific area, will be doing and how they will be evaluated in
the work-place setting.

3. Provide access to expert performances and the modelling of processes — where
possible, provide students with annotated samples of students’ past assessment
of a pass and credit standard.

4. Provide multiple roles and perspectives — use peer-to-peer online discussion
and sharing to generate a knowledge bank of experiences and perspectives.

5. Support collaborative construction of knowledge — as in point 4.
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6. Promote reflection to enable abstractions to be formed — provide opportunities
for students to give serious thought and consideration to the way they are
thinking, acting and/or reacting.

7. Promote articulation to enable tacit knowledge to be made explicit — as in point
4.

8. Provide coaching and scaffolding by the teacher at critical times — use the
library staff and language and literacy staff as collaborators for scaffolding
assessment design.

9. Provide for authentic assessment of learning within the tasks - as in point 2.

In adding further context for effective learning, the authors see the need to identify how
effective learning takes place and, therefore, there is a need to carefully consider aspects
of assessment. In considering the demands and changes within higher education, Boud
and Associates (2009) provide seven propositions for assessment reform in higher
education developed. These were developed by a team of experienced assessment
researchers, academic development practitioners and senior academic managers aimed
at identifying current best thinking about the ways assessment will need to address
immediate and future demands. These propositions are:

Assessment is used to engage students in learning that is productive.

Feedback is used to actively improve student learning.

Students and teachers become responsible partners in learning and assessment.
Students are inducted into the assessment practices and cultures of higher
education.

Assessment for learning is placed at the centre of subject and program design.
Assessment for learning is a focus for staff and institutional development.

7. Assessment provides inclusive and trustworthy representation of student
achievement.

Apwnh e

o o

“Assessment is the making of judgements about how students’ work meets appropriate
standards” (Boud & Associates, 2009, p. 1). As discussed by Boud and Associates
(2009), students themselves need to develop the capacity to make judgements about
both their own work and that of others in order to become effective continuing learners
and practitioners. These seven points, combined with Herrington et al. (2010) nine
characteristics of authentic learning make sixteen elements that the authors aim to use
as the foundations of theory for this design research study.

Iterative Cycles

The iterative cycles, when implementing design research, need to involve testing and
refinement, but underlying each cycle, for the authors, is a drive for sustainable
improvement involving course-wide thinking. Lecturers and academics are, in many
cases, time poor. With this in mind, Herrington et al. (2010, p. 22) propose the following
questions to ask when “developing guidelines for developing authentic tasks*. These
are very helpful to revisit after during each cycle. Their foci help to drive the
development of the solution.

1. What kinds of activities are conducted, in the real world, that use the knowledge,
skills and attitudes that are the focus of the course?

2. How is this knowledge applied to answer real-world questions and solve real-
world problems?
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In returning to our study involving Work Integrated Learning, an iterative cycle would
occur in a trimester. The aim is, initially, to trial and test ideas, collaboratively devised,
within one subject/unit. After reflection and further planning, a broader course-wide
approach would occur after each cycle.

Reflection to produce ‘Design Principles’

With the approach discussed, reflection, including further planning is paramount for the
successful integration of other WIL units into the design research study. Design
principles are needed in order to effectively build course-wide thinking.

Discussion and conclusion

In this early stage of the study, this paper describes the need for course wide thinking
in higher education. The approach taken and the reasons behind this has been discussed.
A number of further documents and resources can also be made available. In the
authors’ search for a methodology that has the potential to deal with complex learning
environments and best practice, Design Research is showing excellent potential through
its ability to integrate the development of solutions to practical problems in learning
environments, while identifying reusable design principles (Reeves, 2006).

The concept of reuse is ideal for Author 1’s role as course enhancer. It also aligns well
with the notion of remix while helping to think more creatively in the way the different
elements are reused, manipulated and redesigned.

In meeting Reeves’ (2006) call for the educational technology research community to
adopt design research methods more widely, the authors aim to use the iterative cycles
within the process to develop ‘rapid prototyping with on-going improvement and
redesign’ (Herrington & Teras, 2014, p. 232) for Work Integrated Learning.

This initial stage of this exploratory study has moved past what could be called a “‘good
idea’ and into systematic and pedagogically sound research. It is an approach that has
the potential to offer a “best practice’ approach (Anderson & Shattuck, 2012, p. 24)
while taking into account complex learning environments. This paper has used Work
Integrated Learning as the focus of this study. The Authors’ longer-term goal is to
expand this research into further courses and use the Work Integrated learning study to
inform the development of other courses. The ultimate goal is to work towards a
sustainable approach to course enhancement that involves self-generating iterative
cycles of reflection, analysis and redevelopment of solutions: an approach that we hope
will lead to engaging, effective and efficient courses with a shared understanding of
graduate learning outcomes.
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Abstract: This paper describes results from a student-made MOOC (Massive Open Online Course) on E-Learning.
The main focus of interest lies on two aspects. Firstly, to explore the potential of using the process of creating a MOOC
as a teaching method and secondly, to get insights into the affordances and outcomes linked to a cooperation with a
knowledge-based company during the course of events of the MOOC. Both concepts aim for an improvement of
quality in higher education by combining the concept of “learning by doing” with the initiation of communication
between students and professionals in the field. On the one hand, the data shows that employing the task of building a
MOOC as a teaching method is a very worthwhile didactic approach to initiate a complex and authentic learning
scenario. On the other hand, the outcome indicates that the realized level of participation is expandable.

Keywords: Collaborative E-Learning, MOOC, Higher Education, Professional Experience
Introduction

The diffusion of MOOCs and the corresponding public and scientific discussion on the
topic sparks the field of E-Learning in many ways and with great impact. It is therefore
not surprising that MOOC research encompasses a wide span of topics. The Department
for Business Innovation & Skills (Haggard, Gore, Inkelaar, Lawton & Katsomitros,
2013) and the Norwegian MOOC Commission sub-report (Time for MOOCs, 2013)
provide an overview and a review of the literature used in this field of study. According
to that, the didactic configuration of learning processes in MOOCSs can be seen as an
important field of research. The most prominent debate on this subject is probably on
the differences of cMOOCs vs. xMOOCs. MOOCs originated as learning environments
that correspond to and realize connectivist ideas of (cooperative) learning (cMOOCsS).
In contrast, the rising popularity and media presence of MOOCSs are the result of the
success and large audiences of courses offered on platforms like Edx, Udacity and
Coursera that predominately follow a docent-centric knowledge distribution metaphor
(XxMOOQCs) (Blom, Verma, Li, Skevi & Dillenbourg, 2013). One may argue that this
kind of "massification of learning” (Yuan & Powell, 2013) comes with a price: a rather
low level of didactic quality and learning scenarios which can often barely claim to
address the higher levels of learning goals as described by different taxonomies, e. g.
synthesis, evaluation, or metacognitive knowledge (Krathwohl, 2002). Hence, at
present, learning experiences in MOOCs are often far-flung from the quality of
discourse and interaction based learning processes as argued by theoretical approaches
that aim beyond a knowledge acquisition metaphor, e.g. O'Donnel (2006), Scardamalia
and Bereiter (1994), Slavin (1996), Siemens (2005). But the current debate on learning
in MOOCs should not be restricted to a rather dichotomic discourse on “antiquated”
and “up-to-date” views on learning. The concept and diffusion of MOOC:s is directly
connected to the idea and the adaption of socially unlimited communication. Seen from
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this point of view, MOOQOCs are an opportunity and playground to think of learning as
an interaction of different people and groups in new ways.

This is the starting point of our work. We aim to explore the potentials of MOOCs for
enhanced in-class learning and to connect stakeholder groups which were usually
separated in learning. The first goal is to explore the concept of MOOC:s as an in-class
teaching method in which students are given the task to draft, implement, execute and
evaluate a MOOC. Such a didactic setting can be seen as a complex and authentic task
to initiate and foster self-initiated and autonomous learning on part of the students. The
second goal is to link theory and practice by connecting students with practitioners.
Students should elaborate basic concepts and theories for practitioners of the
profession. In turn, practitioners should provide feedback with regard to the needs and
experiences of practitioners daily work life, thus enriching the learning experiences of
the students. In the following, the configuration and results of an exploratory case study
are described. The paper starts with theoretical considerations about the learning-
related added values of this MOOC scenario. Then, the configuration of the MOOC and
its execution are delineated. Following that, the outcomes are analyzed. The paper
closes with an estimation of the added values and the limitations of this concept.

Approach and Concept

Figure 1 gives an overview of the structure of the MOOC and the stakeholders’
interaction in this case study to illustrate the following argumentation.
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Figure 1. MOOC structure: interaction of stakeholders

This work is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International License (CC BY-NC-ND 4.0). 112



1st International Conference on Higher Education Advances, HEAd'15

Organizational context of this MOOC

Our didactic scenario is complex. It encompasses a regular project course as an internal
learning scenario at the university and a MOOC which originated as a result of students
learning activities within the project course. The course in which the MOOC is
developed and executed is a project course and part of the module “e-learning”, in
which advanced students of the master programs “International Information
Management” and “Information Management and Information Technology” at the
University of Hildesheim collectively acquire practical skills and knowledge. During
the winter term of 2013 and 2014, the learning task of the project course was to build
up and execute a MOOC on the topic "Collaborative E-Learning". The basic layout of
this learning scenario was defined by the instructor of the project course, who is also
the first author of this paper. To alleviate differentiation between the two courses within
the didactic scenario, we refer to the project course of the students of the master
programs as PC-EL and to the MOOC on the topic collaborative learning (which is
developed in PC-EL) as MOOC-CL.

Actor group and roles

The following table gives an overview of stakeholders and their roles in this learning
scenario as defined by the instructor at the start of the project course.

Table 1. Stakeholders and their roles in the learning scenario

Stakeholder PC-EL MOOC-CL

Students of the project course | Learners Instructors and learners
University instructor Instructor Quality manager, recipient
Facilitator from a management | Advisor Promoter, Learner

consultancy

Professionals from al- Learners
management consultancy

Everyone interested - Learners

There are five stakeholder groups. Three of them are active both in the project course
the PC-EL and the MOOC-CL. The role of these actor groups is different in the two
courses. In the project course, students are learners. They learn about e-learning and
knowledge management by developing an open learning scenario with regard to these
topics, the MOOC-CL. Then, during the execution of the MOOC-CL, they act as
instructors, providing the initial MOOC content. In addition, students initiate and
moderate the learning process of the MOOC participants. The university instructor
defines the learning scenario of the project course PC-EL. He is not actively involved
in the execution of the MOOC-CL, but serves as a kind of quality manager with respect
to the content provided by the students. Else, he is a passive recipient of the MOOC,
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not interfering with the course of events to maximize autonomous MOOC control on
part of the project course students. The third actor is the facilitator from a management
consultancy who is also the second author of this paper. Whereas the instructor defined
and controlled the learning scenario of the PC-EL, the task of the facilitator was to
announce and promote the MOOC-CL within the cooperating management
consultancy. During the MOOC development, he additionally gave advice to students
concerning learning related information needs of the professionals in the consultancy.

The last two actor groups correspond to that kind of participants which could be
addressed as MOOC learners. In our scenario, the core target group were professionals
in the field, that means knowledge workers professionally counseling customers with
regard to knowledge related activities to foster information management and
knowledge management in middle to large sized companies. Still, the MOOC-CL
follows the "open paradigm" and is not restricted to a certain audience. Hence, the
MOOC-CL is open for everyone interested.

Conceptual considerations on learning related advantages of the learning scenario

Why could it be worthwhile to employ the task of building up and executing a MOOC
as an in-class teaching method? Why to connect higher education and professional
experience in a MOOC based learning scenario? In short, such a scenario realizes a
“learning by doing” approach and tries to initiate exchange between theory and practice
by an ongoing dialog between students and professionals in the field.

For the students of PC-EL three core advantages can be stated: A) the learning scenario
of PC-EL realizes an authentic and complex learning task. B) The MOOC-CL creates
a space for discourse and feedback from the community. C) The MOOC-CL provides
a room to build up online identity and reputation.

With respect to the management consultancy and its professional workforce and all
learners in the MOOC-CL further advantages can be argued. D) The MOOC provides
a free course to a topic which is relevant for professionals in the field. And finally, E)
the MOOC offers businesses (especially the directly involved consultancy company)
new options to get in direct contact with potential candidates for open positions.

MOOC configuration and execution

To give an orientation, the following figure provides an overview of the course of
events of the PC-EL and the MOOC-CL.
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Figure 2. Course of events of PC-EL and MOOC-CL

At the start of the project course, the instructor introduced the students to the concept
of the course and provided some basic suggestions concerning self-organization, group
coordination, and work packages.

After that, the students took over the management of the course. The instructor
restricted himself on a guide role, giving feedback only when explicitly asked for and
providing infrastructural services, like preparing and handing out certificates to MOOC
participants. From that date on, the students realized a truly self-controlled
constructivist learning scenario. First, students determined basic aspects of self-
organization and the MOOC-CL. As a starting point, it was decided to follow a
connectivist paradigm in MOOC development. Hence, MOOC-CL should rather
correspond to a cMOOC than a xXMOOC. Group formation resulted in different groups:
project management, content development, community management, controlling,
software configuration and support, and marketing. Next, the content of the MOOC-
CL, the time schedule and the number of MOOC sessions were decided. Every session
was prepared and executed by a specific session or content group.

After these basic aspects were determined, the MOOC-CL was prepared. CourseSites,
a free MOOC software by Blackboard, was chosen as the software infrastructure. The
choice was not without problems. On the one hand, the system provided the necessary
technical features and was easy to setup and configurate. On the other hand, there were
login and content submission related problems with Internet Explorer 9, the standard
browser used by the participants of the management consultancy.

The marketing team decided on a broad range of advertising measures, including online
as well as classic marketing channels. For content development a storytelling concept
was worked out, telling the story of a student who faces different learning and
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knowledge management related problems as a recurrent theme throughout all four
MOOC sessions. Videos (with a length of a few minutes) and photo stories were
prepared as the primary format for knowledge transfer. External experts were also
included in the videos. For visualization, the software tools Videoscribe, PowToon, and
ComicLife 3 were employed. All videos produced for the MOOC can be found at
https://www.youtube.com/channel/UCHOmMIduX62yZTNUWKheOsvw.

In addition, to initiate and support knowledge development within the MOOC
community, a specific community management concept was developed. Firstly,
discussions for each session were prepared and initiated. During the sequence of the
four sessions, a successively larger variety of communication and knowledge
generation tools was provided. For each of the tools an initial inventory of content was
prepared. Finally, students prepared questionnaires for an evaluation and to give the
participants an opportunity to post requests for following sessions.

Results and Discussion

The analysis is structured with regard to the different stakeholder groups in the two
courses forming the whole learning scenario. First, learning processes and outcome for
students in PC-EL are evaluated. Following that, MOOC-CL related values for the
learners in the MOOC are discussed. Finally, both perspectives are brought together.

Learning success of students in PC-EL

The analysis of students” learning success is based on the assessment of the participants’
learning processes and outcome on part of the instructor and on the students’ self-
estimation captured by a survey at the end of PC-EL. According to the estimation of
the instructor, the course of events as described in section 3 strongly indicates that the
learning scenario successfully evoked a widely self-directed and self-controlled
learning process on part of the students. In PC-EL, students were very active and highly
involved. After the introduction in the course, which was given by the instructor, the
students organized in-class and virtual learning activities autonomously. During the
active phase of the MOOC-CL sessions, the students often decided to have additional
face-to-face project course meetings.

As the preparation and execution of the MOOC-CL was well-founded and clearly
presented in the final in-class presentation and elaborately described and argued in the
project report, the group work was rated with the best grade, which can be seen as a
direct measurement of learning success. This corresponds with the students’ self-
evaluation of their learning success. All 14 students took part in the final course
evaluation. Table 2 shows the results.
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Table 2. Results of the final course evaluation in PC-EL

Question Mean Value (SD)
g.1) Workload 1.64 (0.48)
g.2) Learning success with regard to the content related aspects of the 1.36 (0.72)
course

g.3) Learning success with regard to the project management 1.71 (0.59)

g.4) Charateristics of team work 1.21(0.94)

g.5) Motivational effect of team work 0.86 (0.83)

N=14, measured on a 5-stage scale ranging from -2 (q.1, 9.2, 9.3 and g.5="very low",
g.4="cooperative*) to +2 (q.1, 9.2, 9.3 and q.5="very high“, g.4="collaborative")

Learning success was assessed as high with a mean value higher than 1 (g.2 and q.3).
Workload (g.1) was also assessed as high, indicating that students were highly involved.
Motivation can also be interpreted as positive (q.5). The characteristics of group work
can be estimated as very positive because the group process was judged as rather
collaborative (g.4). Seen from socio-genetic and socio-cultural perspectives of learning,
real collaboration has to be seen as a prerequisite for the occurrence of processes like
cognitive conflicts, externalization of knowledge, and consensus building. Such
processes in turn are causative for enhanced learning success in group learning. In sum,
with a positive motivation, strong immersion and high learning success, students
assessed their learning success very positively. Overall, both from the instructor’s
perspective and students” view on their learning, results with regard to learning success
are very encouraging.

MOOC-CL values

To determine the value of the MOOC-CL, audience reach, participation and MOOC
participant evaluation are analyzed.

Audience reach

Audience reach is captured with data provided by CourseSites which is further refined
and aggregated. All data provided encompasses user actions between January 16th and
February 28th. Overall, till the end of February, 277 participants registered on MOOC-
CL. Audience reach is operationalized as the number of unique users per MOOC
session.

MOOC-CL started with 200 users in session 1. Thus, the MOOC can be assessed as
rather small with regard to the number of participants. Nevertheless, a number of 200
users is not insignificant. It shows that the MOOC still reached an audience size
corresponding to a multitude of standard courses. In the following sessions the number
of users declined. This is a pattern typical for MOOCs (Koller, 2012). The different
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elements of the four sessions were used to a different degree. On the due date of 12th
of February (one week after the fourth session) the number of total requests in forums
(n=17,657) more than doubles the amount of request of provided learning materials
(n=8,115). This indicates that discourse and collaborative knowledge production
formed a central part of the learning experience of all MOOC participants.

Knowledge generation and participation

Resources prepared by the students of PC-EL formed the core and bulk of the
knowledge which was created in MOOC-CL. Students prepared 11 videos, 5 photo
stories, 9 forums, 6 blogs and 9 wikis. Collaborative knowledge generation primarily
focused on the discussions in the forums. 308 forum posts were written, roughly half
of them by the students of PC-EL (147 posts) and half of them by the MOOC-CL
participants (161 posts). Thus, knowledge generation in forums can be assessed as
successful. In contrast to that, participative knowledge generation in other tools (blogs,
wikis) was rather sparse.

Estimation of the participants of MOOC-CL

At the end of session 4, a final questionnaire was prepared for the MOOC-CL
participants to enable them to provide feedback with respect to the quality of the
MOOC. 19 participants took part in the survey. 95% rated the quality of the MOOC as
high or very high. With regard to learning, nearly 50% of the participants rated the
videos as the primary means for knowledge acquisition. 85% of the participants
assessed the forums as their preferred tool for interaction. Furthermore, users provided
feedback with regard to their motivation for MOOC-CL participation and the learnings
achieved. Data denotes two different motivations for MOOC participation. First, a
MOOC format specific perspective. Participants took part because they were interested
in MOOCs as a new “tool” for learning. The second motivation is content related.
Participants took also part in MOOC-CL because they were interested in the topic of
the MOOC *“collaborative learning”. According to the survey data, learnings achieved
with respect to learning format related goals focused on aspects of MOOC organization
and tools for video production. Feedback on content related learning goals indicates a
consolidation of already available knowledge which was deepened in the forum
discourse.

In sum, this chapter indicates manifold values of MOOC-CL for the professionals of
the management consultant agency and the open web public. The number of
participants shows a certain amount of interest and demand on the MOOC-CL. In
addition, real discourse and collaborative knowledge generation can be observed.
Finally, learning and learning outcomes are assessed as positive and of high knowledge
value. On the one hand, these results sound encouraging. On the other hand, they need
to be put in perspective. As a whole, audience reach is of a rather low level and
therefore, the knowledge related values for the professionals of the management
consultant agency and the open web public remain of limited magnitude.
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Success of connecting higher education with professional experience

Finally, was the learning scenario able to invoke a connection between higher education
and professional experience?

In sum, we can conclude that the cooperation was basically successful. At the same
time, we see that success of this cooperation strongly relates to the amount of
participation of the management consultancy professionals. Regarding to this, the
success rate was rather basic as only 10% of the target group took part in MOOC-CL.
Two kinds of hurdles for participation were identified, organizational and technical
factors. Both pointing to requirements which should be considered in further
experiments. Firstly and probably most important, the effort taken in participating a
MOOCshould be accounted for in the work schedule. Secondly, the compatibility
between the MOOC software and the technical infrastructure of the company needs to
be assured beforehand.

Conclusions

As an overall estimation, the conclusion here is that employing a MOOC as an in-class
teaching method in the sense of a “students teaches the web community” approach can
be seen as worthwhile. However, it is a teaching method, which deserves further
exploration. The case study shows the limits of this concept but also indicates positive
learning effects on part of the students and manifold values for the web community. At
the same, it turns out that a stronger and explicit connection to professional experience
is not achievable that easily. At least, the configuration tested in this case study shows
room for improvement.
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Abstract: E-Learning systems have caused a rapid increase to the amount of learning content available on the web.
It has become a time consuming and a daunting task for e-learners to find the relevant content that they should study.
Existing e-learning technology lacks the automated capability to provide guidance for students to prioritize and
engage in the most vital course content. The students who are unable to find out the most suitable resources, for their
studies and the assignments, may waste most of their time on browsing and searching. Some of the “good-students”
can indirectly act as good guides to other students. Average learners could follow the content adopted by good
students in the process of learning. It is possible to capture the behaviour of “good-students” and expose it as a form of
automated guiding. For this to work it is important to be able to predict students who are going to be successful at the
end of the course based on their performance during the early part of the course. This work demonstrates the use of
data mining techniques on e-Learning data to enable “Good-students” to indirectly guide *“Average-Students” to find
the most relevant content on an e-Learning environment.

Keywords: e-Learning; Learning Analytics; recommender systems; data mining;

Introduction

The popularity of e-learning has created a huge amount of educational resources and
as a result locating suitable learning references is a formidable challenge (Lauria &
Baron, 2011). In a typical University e-learning environment, students are expected to
follow all the course material that is available in the e-learning systems like Moodle
and Sakai (Lauria & Baron, 2011). But, when the time is limited for each course and
with the availability of a large number of learning material they need to prioritize the
items to maximize on the learning process. Excess amount of material lead the
students to spend more time on browsing and filtering to identify information that
suits their needs better, rather than on actually spending time on the content. If they
are guided to select the most suitable learning material among all of the existing ones,
they could spend more time in learning, than in browsing. Ability to identify “good
learning material” is not easy for all the students. But it would not be a hard task for
“good learners/good students” to choose “good learning material”. Hence, suggesting
the “highly accessed materials” by the “good students” to the average students would
help average students to get involved in studies rather than wasting time on searching.
This work therefore aims to propose an intelligent recommender system that is based
on the artificial intelligence gained from the access patterns of “good learners” to the
students who are not capable of identifying relevant learning material that are suitable
for their studies. The idea of learning from best students or good learners is also
strongly supported by the Social Learning Theory, that states that people can learn by
observing the behaviour of others and the outcome of their behaviour (Ghauth &
Abdullah, 2011).

This work used the weblog data generated by the Moodle learning management
system which is installed at the Department of Computer Science and Engineering,
University of Moratuwa, Sri Lanka, to analyse and build the prediction and
recommender models. The Moodle log contains a rich set of data that can help to
design and construct models for the recommendation system.
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Identifying the good students and recommending learning resources are two key
problems dealt within the methodological framework. The quality of the learning
material recommendations has an important effect on a student's future learning
behaviour (Lu, 2004).

Learning Analytics and Recommender Systems

E-learning has been used for more than a decade. But recently learning analytics has
received considerable attention in higher education (Lauria & Baron, 2011). The
continuous stream of weblog data being collected and stored in course management
systems can be used as input to build the predictive models that can be used to
implement data driven decision making systems. Despite the identification of the vast
potential, learning analytics remains as an immature field that is yet to be explored
broadly across a range of higher educational institutions, student populations and
learning technologies (Lauria & Baron, 2011 ; Monk, 2005; Castro, 2007). All access
to a learning management system can be tracked. Course access logs contain all the
student interactions in a chronological order, indicating when a given URL was
requested by a particular client (Zaiane, 2001). Log files generally has the login name
of the user who generated the request, the date and time of the request, the method of
the request, the name of the requested file, the result of the request (success, failure,
error, etc.), the size of the data sent, the URL of the page, data about the application
and some information about the data exchanged between the client and the server.
These log entries are not in a format that is usable for data mining. Data mining
applications require reformatting and clean-up of data in order to identify the
necessary information to build up the predictive models (Spiliopoulou, Faulstich, &
Winkler, 1999).

The Signals project at Purdue University, which applied the principles of business
intelligence analytics to academia, facilitates to improve student success, retention,
and graduation rates (Mazza & Milani, 2005). The project mines a large dataset
continuously and applies statistical techniques to predict which students might be
falling behind. The warnings provided by the Purdue Early Warning System (PAWS)
tend to be general in nature and does not include the resources available for a specific
course. These warnings alert the students, but do not provide any learning material
recommendations. Different technologies can be used to build recommender systems.
Technologies in the area of data mining such as collaborative filtering, content based
filtering, rule based expert system, artificial network and fuzzy logic can be used for
this purpose (Ghauth & Abdullah, 2011; Govaerts, et al., 2012; Lu, 2004). The
recommender systems in (Ghauth & Abdullah, 2011) suggests learning materials
based on the average ratings given by good learners. Though it outperforms with
respect to the accuracy of recommendations when compared with other frameworks,
the drawback of this framework is, it requires explicit rating of learning material. It
would be very hard to get the majority of the students to rate the learning material
when they are hard pressed to complete the assigned work. In order to address the
issue of explicitly collecting rating information automatic recommendation could be
more atractive based on browsing patterns of other successful learners (Zaiane, 2002).
The successful learners’ have the capability to discriminate the relevant materials
from a large collection of resources. Hence, if the access pattern of the good students
is identified, based on that, the resources that are used by the good students can be
recommended to the average students.
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The personalized recommendation approaches were first proposed and applied to e-
commerce applications like many big web retailers, including Amazon.com and
CDNow.com when the customers buy products. Providing personalized product
recommendations would help the customers, to find products that they would like to
purchase, by producing a list of recommended products for each given customer. Such
recommendations are generated by the recommender systems, based on the analysis
done, on the past transactions made by each customer (Lu, 2004). The content-based
recommender systems has a common problem which requires a large set of key
attributes. If the dataset is too small, obviously there is insufficient information to
learn about the customer profile. Hence, if a customer visits the site, but has not made
any purchase and the customer wants to buy a product which is not frequently
purchased. In this case, what products need to be suggested, This is called a cold start
problem(Ghauth & Abdullah, 2011). (Lu, 2004) proposes a framework called PLRS
for recommending learning materials to students who may have different
backgrounds, learning styles and learning needs. The PLRS tries to identify a
student's need, and how to accurately find the learning materials which match the
student's need. The framework comprises four components, each with different
purposes. ‘Getting student information’, 'Identifying student requirements’, 'Learning
material matching analysis and 'Generating recommendations’ are the main four
components of the PLRS.

It has also been suggested that e-learning environments have a psychological and
physical cost, as it "may affect student performance due to cognitive overload caused
by too much information to process multiple resources in a very short time and
because of vision problems caused by spending long time to read the materials off
computer screens (Monk, 2005).

Based on the literature review, this work attempts to build a resource recommendation
framework based on access behaviour of good learners. Though recommendation
based on good learners’ rating is the ideal solution, it cannot be implemented in most
of the current LMSs at the moment as this requires explicitly getting the rating
feedback from the good learners.

Methodology

The objective of this research is to build e-Learning resource recommender system
based on the behaviour of the “good-students” in a particular course. This requires
two prediction systems. One system to predict the “good-students” based on the initial
activities carried out by the students during the first few weeks of the course. And the
other system is to be able to recommend suitable e-Learning content to be able to
succeed in the course. Both systems are modelled using available data mining
techniques by extracting patterns from completed e-Learning courses. Predictive
analytics model development from data mining requires the data extraction,
transformation, loading, training, and validation. In addition to the above data privacy
also needs to be assured when building the model using actual data from completed
courses.

Dataset

The dataset was extracted from a Moodle course management system used at the
University of Moratuwa, Sri Lanka. Ten courses were selected in the area of computer
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science for the study and some characterisation information on the data is given in
Table 1. Only a selected set of attributes from a total of 84 attributes are indicated in
the table. In order to address the issue of privacy preservation the data was
anonymized to avoid disclosure of sensitive data without removing the important
patterns in the data based on (Zhang, et al, 2006). The input data was normalized
using standard normalization techniques. And also the data was cleaned and
integrated into a database based on a standard data warehousing schema that contains
all the extracted data for the purpose of building the predictive models.

Standard data mining pre-processing steps were carried out to identify the impact of
each of the attributes towards building the prediction model and a reduced set of
attributes were selected out of the original 84 attributes for the respective prediction
models. These attributes contained direct attributes and also derived attributes. For the
student performance prediction model the selected most predictively influential
attributes included the grade obtained by students for assignments, number of forum
discussions, number of wiki entries made by the student, number of completed
assignments, number of visits to the course page, number of resources accessed by the
student, and the number of resources accessed by the students close to deadlines. For
the resource recommendation model attributes such as the file size of the resource,
location of the resource with respect to the other resources within the week, week on
which the resources was made available for students, and resources accessed by the
good students were some of the attributes that were predictively influential. The input
dataset was also appropriately split into a training and validation set.

Table 1 Descriptive Characterization of Input data

Course Code and No of Average No of Open No of No of Wiki No of
Year Students Final Discussions Discussion Entries Assignments
Grade Replies
CS51051Sec-2008 42 78.32 99 56 164 5
CS51051Sec-2009 40 79.14 7 189 214 4
CS5404CNS-2010 32 75.07 110 71 252 5
CS51051Sec-2010 31 76.41 19 97 127 4
CS5401SND-2011 29 46.95 44 34 81 2
CS5404CNS-2011 29 71.85 37 45 196 6
CS51051Sec-2011 23 76.19 12 56 98 8
CS5404CNS-2012 31 72.65 73 80 204 6
CS51051Sec-2012 24 78.59 22 72 90 5
CS5404CNS-2009 33 76.90 133 47 451 4

Data Mining for Predictive Models

In the process of data mining for predictive models it is important to evaluate multiple
techniques to identify the most appropriate technique (Han, et al, 2012). This work
evaluated Decision Tree, Neural Networks, SVM, k-NN, Naive Basis, Rule Induction,
Perceptron, Linear Regression, Polynomial Regression, Vector Linear Regression,
and Gaussian Process in standard forms as available in literature (Han, et al, 2012).

The respective accuracy values for the predictive models are shown in Figure 1. As
indicated by the figure most of the classification techniques are providing a
significantly high accuracy. All the classification techniques were executed multiple
times with different settings to obtain the maximum possible accuracy. Also this
shows that the data pre-processing steps carried out on the input data have been
successful in extracting the most relevant data for the purpose of building the
classification model.
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Figure 1 Prediction Model Accuracy

Results and Discussion

High accuracy levels indicated on figure 1 clearly indicates the ability to use data
mining techniques for the purpose of building a recommender system for students
engaged in elLearning courses. Out of the Data Mining techniques carried out
Decision Trees shows the highest overall accuracy for both predictive models and can
be suggested as the technique to be used for a future recommendation application to
be built based on the work presented on this paper. Decision Tree algorithm extracts
rules based on the patterns in the data in the process of building the predictive model.
One major advantage of Decision Tree approach is that human domain experts can
look at the rules and formulate an interpretation of the rules to further validate the
predictive models. Also these rules can be very easily implemented on the e-Learning
platform to execute on the existing database to perform the recommendation tasks. It
is very important to have light weight predicative technique to reduce the workload on
the e-Learning computing environment.

The predictive models described in this work could be implemented as a plugin for
the Moodle that would recommend the resources to the students who require
assistance to identify the most relevant materials. It is also possible to use the student
performance classification model as a standalone application with some slight
modifications as an early warning system to identify the students who are at a risk of
failing, so that they can be monitored with close surveillance. Same ideas can also be
extended to Massive Online Open Courses (MOOCS) as an additional feature to
recommend resources based on other users. One minor drawback of the application of
the system would be the loss of opportunities for students to gain experience in
searching for content. Applicability of the proposed learning analytics to other subject
areas other than computer science needs to be also evaluated as future work.

Conclusions

An additional benefit that can be provided for students in an eLearning environment is
ability to recommend the most appropriate resource for the learning process. All
academics expect all students to go through all the learning material given on course
webpages. But in practice most of the time students do not have sufficient time to go
through all the resources and would be at an advantage if the student has some from
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of guidance to identify the most appropriate resource from the list of resource
available on the course page. The proposed solution has the capability to provide
individualised automated feedback and guidance for students to prioritize and engage
in the required course content. This will allow students who do not have knowledge to
find out the most suitable resources, links and references for their studies and the
assignments, without wasting time. The proposed solution captures the behaviour of
“good-students” to indirectly act as “good” guides to their fellow students. The
process and the data mining models described in this work can be used to identify
“good-students” in a class before the final exam and use their access pattern as a
guide and a recommender with high accuracy. The student performance prediction has
an accuracy of 85% and the recommendation system has an accuracy of 95% based on
the validation conducted on the input data. It is important to note that the high
accuracies are obtained through a process of a rigorous data pre-processing based on
the dataset available for this study. The pre-processing process and the predicative
models can be implemented on any e-Learning environment that produces similar
data.
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Abstract: The paper analyses e-learning methodology in language education in the specific category of
Slovak adult learners with work experience. The current labor market situation in Slovakia puts pressure
on employees to develop their language skills, mainly in the English language. The research focuses on
application of adaptive e-learning methodology for this specific learner category. A studied group of
learners took part in a free pilot course of the English language for intermediate learners, which was
designed as an on-line course in the learning management system Moodle. The outcomes of the pilot
course and the following learner feedback showed many interesting learning tendencies and motivational
backgrounds of adult language learners. The research has revealed various challenges of online language
courses, such as high drop-out rate, lack of human contact, poor time management and others. In summary,
if properly designed and managed, online language courses for adult learners have a great potential in
career development.
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Introduction

E-learning in the workplace has great potential since development of the knowledge
society is unimaginable without life-long learning. In Slovakia, employee training using
e-learning technology is still not widespread or fully developed. This limitation is even
more obvious in language learning with the use of e-learning technology and
methodology.

The author of the paper analyzes conditions of effective employee training using e-
learning technologies and the most common obstacles that hinder the education process
in the workplace. The area of the author’s research is the possibility of effective
introduction of e-learning in language education in the specific category of Slovak adult
learners with full-time employment. This category of learners has been selected due to
their specific learning needs and limitations. As fully-employed adults, they do not have
easy access to language education in the traditional format of language courses.
However, the current job market and the overall economic situation in Slovakia put
pressure on Slovak employees to develop their language skills, mainly in the English
language. The language learning system in Slovakia has still not sufficiently met those
learning needs.

The research focuses on application of adaptive e-learning methodology for this specific
learner category. The goal is to propose a set of efficient learning tools that can provide
the right content to the right person at the right time.

Methods

We have developed an online English language course, which serves as a testing
environment for various e-learning tools and linguistic methodologies. Participants of
the course represented a sample group of Slovak adult learners with full-time
employment or work experience. They had various career backgrounds and levels of
experience with language learning. We observed their learning process, learning styles,
frequency of study, study results, and other factors. The observed factors lead to the
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hypothesis that the right combination of computer technology and human element in
teaching languages is justifiable and effective.

Design of the Pilot Online Course of English for Intermediate Learners

The pilot online course of English was created to verify effectiveness of various e-
learning tools and their adaptability to individual learner needs. It was conducted on the
online learning portal Moodle, as an unofficial language course of the School of
Management. The course was divided into 6 weeks - 6 modules. Each module contained
a set of various learning activities focused on several language skills and language
components, including grammar explanation, vocabulary on specific topics, reading
passages, interactive listening activities, and video files. Grammar explanation files
consisted of pdf files with explanation created by the course instructor, as well as video
explanation of grammar elements and interactive grammar exercises available on
various free online educational portals. Reading passages were selected from various
available online and textbook sources. VVocabulary lists were either created by the
course instructor or adopted from textbook sources. Listening exercises and video files
with recorded real-life conversations were selected from several available language
learning websites. Variety of learning tools is crucial. Using many methods of
explanation that match learners’ needs can solve the problem of low motivation and
difficulties with understanding study topics (Melicherikova & Busikova, 2012).

To stimulate learners’ interaction, we created a discussion activity in the form of online
chat forum enabled by Moodle, where the contributors could give their opinions on
topics of the week. Also, the learners had a possibility to practice their speaking skills
in Skype interviews with the instructor once a week, during a 15-minute conversation,
which was adjusted to individual speaking skills and vocabulary of each learner. Each
week/module was concluded by a short online quiz/exercise designed by the course
instructor. Every end-of-week test contained 20 grammar and vocabulary questions
related to the topics of the previous week. It was possible to do each quiz 3 times, at
any time before Week 6 of the course, giving a learner a chance to test his/her gained
knowledge repeatedly.

Course participants were selected from a pool of interested people who took a simple
grammar/vocabulary test for pre-intermediate learners. All the participants were adults,
employed in various companies in Slovakia or having work experience in a company
in Slovakia. The course was very open and user-friendly (the pilot course was
completely for free), which means the learners could choose their pace and frequency
of study — which activities they will do, how many times they will do them, and when
they will do them. For example, a learner could choose to do all the activities for the
given week in the proposed order or do only some of them in random order. Also, a
learner could choose to be passive for several weeks and then catch up with the missed
course material later on. This rather open and flexible approach to individual learning
progress is justified by the belief of many researchers. For example, Sanchez-Villalon
et al. (2010) state that learners should become developers of their own learning path,
while tutors should act as their guides and help them develop their critical thinking.
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Results and Discussion
Outcomes of the Pilot English Course

The first pilot course of English in the online format was running in July — August 2014,
with 15 participants. The second pilot course, with 20 participants, lasted from October
to November 2014. The content, assignments, and schedule (distribution of learning
activities within 6 week-modules) of both courses was exactly the same. In the first pilot
course, 9 out of 15 participants completed the course and took the final online test. In
the second course, 7 out of 20 participants completed the course, including the final test.
The final test contained 50 multiple-choice questions related to vocabulary and grammar
covered in the course. The questions were a selection and mix of questions taken from
6 previous end-of-week tests, which concluded each particular course module (course
week). Individual grades for the final tests were calculated immediately after completion
and they ranged from 60 % to 98 %, the average grade being 87.0 %. We can consider
it a high success rate.

The course participants used the possibility to select learning activities and do them
repeatedly as they wished. Also, they took the chance to skip some of the activities if
they did not feel they were interesting for them. For example, only a few learners
participated in online discussions and only a limited number of them used the
opportunity to conduct an interview with the instructor via Skype.

Also, some of the students did not follow through to the last (6'") week of the course and
interrupted their study after a few weeks. The main reason, as stated in a learner feedback
survey, was lack of time for study caused by work duties and various personal issues.
The first pilot course was organized in the summer season; therefore, some of the
participants could not finish it or complete all the activities due to their summer travel
plans. Table 1 shows the drop-out rate of the participants during the 6-week course.

Table 1. Drop-out rate during two 6-week pilot courses.

Remaining number Remaining
of active participants active participants in %
after Week 1 26 74.2
after Week 2 23 65.7
after Week 3 21 60.0
after Week 4 20 57.1
after Week 5 19 54.2

Despite these facts, we consider the number of participating students (16 out of 35
completed the course) and their final course results as success, taking into consideration
the fact that the student sample was very varied and randomly chosen.

The purpose of end-of-week tests was to give learners an opportunity to practice
grammar and vocabulary topics covered in the given week and, at the same time, to
verify their acquired knowledge. In design of both end-of-week tests and the final (end-
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of-course) test, we used a test-design tool of the Moodle system, which automatically
evaluates students’ responses. The learners could take each end-of-week test
repeatedly, up to 3 times, at any time during the course. Thus, they could “learn on their
mistakes” and improve their test results. As Yousefzadeh (2010) states in analysis of
computer-based feedback in language learning courses, the most beneficial feedback
for language learners is feedback provided immediately, which is especially
challenging in a big student group with various ability levels. In this aspect, learning
management systems prove to be very efficient.

Table 2 shows actual participation rate in specific online activities of the course. The
learners were mostly interested in grammar explanation, reading passages, and
grammar exercises. In addition, many of the learners “clicked on” the relevant links
more than once and went back to them if they found them very useful. On the other
hand, class discussions and video links were the least popular in the observed group of
learners. Low participation in discussion may be caused by lack of time or human
factors, such as fear of making mistakes in English and “losing face” in front of other
participants. Low interest in video links is rather surprising. We suppose one of the
reasons could also be psychological — fear of not being able to follow “real life”
conversation in the English language. Also, since the number of “clicks” on video files
started dropping after Week 3, we can assume that the learners gradually lost interest
in the topics of the recorded conversations.

Table 2. Participation in online course activities and assignments in two pilot courses.

Activities and Assignments Participation of students in %
Reading Passages 62.3
Vocabulary Lists 57.7
Grammar Explanation 67.6
Grammar Exercises 58.0
Listening Activities 55.2
Videos with Conversations 36.1
Class Discussions 25.2
End-of-week Tests 40.0
End-of-course Test 457

Learner Feedback on the Pilot English Course

After each of the two pilot courses, we conducted a feedback survey in which the
participants evaluated effectiveness of various learning tools and the overall quality of
the course. The questions concerned individual types of activities related to: grammar
explanation and exercises, reading passages, listening skills, comprehension of videos,

This work is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International License (CC BY-NC-ND 4.0). 131



1st International Conference on Higher Education Advances, HEAd'15

vocabulary lists, online quizzes at the end of each module, online discussions, and Skype
interviews. Most questions required response in the form of the Likert scale (from 1 to
5), while some were open questions, such as naming 3 most effective and 3 least
effective learning activities.

We received 7 filled-out questionnaires from the participants of the first pilot course (the
pool of 15 learners) and 8 responses (the pool of 25 learners) after the second course. In
addition, we obtained comments in a form of e-mail reaction from 3 more course
participants. As we expected, the responses reflected various personal learning styles,
preferences, time constraints, work duties, and other limitations the learners were
dealing with during the course. For example, when asked to choose 3 most effective and
3 least effective learning activities, the respondents gave overlapping answers, that is
activities like videos and discussions were judged as productive by some learners and as
unproductive by others. However, all the respondents agreed that the course contributed
to improving their English speaking skills, and that Moodle portal is a suitable
environment for a language course.

Most verbal comments on the pilot course were very positive:
“Some of the articles were interesting, bringing new information.”
“I liked that I could test my knowledge in online quizzes.”

“All the activities seemed very useful. We could practice everything because there were
so many possibilities.”

“I like discussions, where | could write my opinions.”

“It was a demanding course, but I reviewed a lot of my knowledge and I learned a lot of
new things... That was possible thanks to a variety of activities.”

““One of the advantages was that I could study at home. I didn’t need to go anywhere.”

“I liked the fact that 1 was not limited by time. I could do the activities when I had time
— in the morning, in the afternoon, or late at night.”

On the other hand, some negative comments referred to the following issues:

“Participation in online discussion was very low, and students’ contributions were too
short.”

“A disadvantage was a missing contact with classmates. There was an online discussion
forum where we could contribute, but the learners did not use it much.”

“I didn’t find videos with conversations very meaningful.”

“I didn’t have time to do the last two online quizzes while they were open, which is my
fault... I am sorry there was no chance to do them later.”

The final question in the survey focused on the preferred form of studying the English
language. There were three choices:

1. in-class course with a teacher and classmates

2. individual (face-to-face) classes with a teacher

3. purely online course

4. online course with Skype interviews

5. online course combined with face-to-face consultations with a teacher
(blended course)
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The responses varied here, too. Some respondents picked more than one choice. As a
result, the most attractive choices proved to be the possibilities # 4 (6 votes) and # 5 (6
votes) — an online course with Skype interviews and a combination of online course
and consultations with a teacher, followed by the possibility # 1 — a traditional in-class
course with a teacher and classmates (4 votes).

In summary, the survey of user satisfaction gave us an interesting picture of effectiveness
of the applied e-learning tools. The learners appreciated the flexibility of the online study
format as well as the opportunity to choose from a wide selection of learning tools and
match them conveniently with their specific learning styles.

A significant number of survey respondents would welcome learning the English
language in the online or blended format in the workplace. This research outcome proves
a big potential of e-learning and adaptive learning methodology in foreign language
education in Slovakia.

Implications for e-learning in the Workplace in Slovakia

Application of e-learning tools in education in Slovakia is not common practice in
corporations and organizations. Therefore, e-learning has not fully fulfilled its potential
yet. Small and medium-sized organizations all over the world face similar obstacles to
implementation of effective e-learning programs in the workplace. Our research of this
topic has led to realizing 4 main categories of barriers to implementation of e-learning
in SMEs. These are: conceptual barriers, organizational barriers, technology, and the
human factor. The conceptual barriers are related to definition of the purpose of e-
learning in the organization and its alignment with the organization’s needs. The
organizational barriers include planning, communication, funding, control and
improvement, and application of skills. Technological barriers are related to quality,
support, and update of information and communication technology (ICT) and
communication media. Last but not least, individual and social factors play a significant
role in application of e-learning in the organization (Medarova et al, 2012).

The learner feedback of the pilot online English courses showed the human factor as an
even more significant issue or barrier to learning than we had expected. It was reflected
in lack of time devoted to study and early drop-out rate (as shown in Table 1).

Conclusions

Based on the pilot course outcomes and feedback responses, we can conclude that the
online format has a great potential and offers many promising opportunities for learning
a foreign language, especially for working (and busy) adults. However, there still is a
significant need of personal communication and contact with people, whether it takes
places online or in real life.

Our study is limited by a small sample of learners and a relatively short period of
observation of the learning process (the course took place two times). Further research
is needed to clarify motivations and fears of adult learners as participants of online
language courses.

Successful design and application of online language courses for working adults
requires suitable criteria for selection of learners (pre-tests), appropriately designed
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course content (a balanced selection of various skill-oriented learning tasks and feasible
amount of workload in a limited time — weekly modules), and more opportunities to
provide individualized feedback to learners. Also, it is necessary to find ways to
motivate adult learners to work consistently and avoid early drop-outs or interruption
of study.

To sum up, there are still many challenges ahead of us if we want to improve the quality
level and efficiency of e-learning in language education. In this effort, we should take
into consideration a complex of linguistic, pedagogical, technical, organizational, and
psychological factors, which can present both benefits and obstacles to online learning.
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Linguistics in Fashion: Explaining Concepts with Visual Metaphors
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Abstract: This empirical project, a study of the effect of metaphors and games on the learning process, is related
to my research on fashion terminology but focuses on student-professor or student-computer interactions. The
project emphasises similarities between fashion and language systems and explores the effect of comparisons
between grammar and fashion, as well as associated play activities, on the learning process. This article gives a
few examples of visual metaphors used for teaching different aspects of linguistics and explains how they work
to facilitate the —Ilearning process and to capture students’ attention. Applied to linguistics, these empirical
findings will hopefully provide inspiring examples and serve as models for exploring visual metaphors in the
teaching of other disciplines.

Keywords: innovative materials; new teaching/learning models
Introduction

For at least a century, research in psychology has proven that human memory works better with
the aid of pictures than with that of words or numbers (Ozick, 1989), and yet textbooks for
higher education rarely provide pictures to illustrate difficult concepts. Linguistics textbooks
practically never do so. Fortunately, PowerPoint presentations allow teachers to bring images
to the classroom, thus making the process of instruction and learning both more engaging and
more memorable. In my teaching practice, I have developed a format that not only uses separate
images but that also combines them into rather elaborate visual metaphors to help illustrate and
explain complex linguistic concepts.

My interest in metaphor and ludolinguistics (Mollica, 2010) is rooted in my education in a
school of fine arts and in my experience teaching students of the “Net Generation” (Tapscott,
1998). To understand my students better, 1 have often analysed my own learning experiences
and come to the conclusion that the most memorable courses of my life were the ones in the
art school. These courses differed from other classes in two key ways: there was a sense of
aesthetic involved, and the classes were interactive. According to Don Tapscott, the new
generation prefers interactive entertainment (video games and web surfing) to passive
entertainment (television). My teaching experience confirms that our students prefer interactive
exercises and enjoy playing games or matching pictures with concepts. But do they in fact learn
the grammar better when | use visual metaphors, games, and give them interactive and creative
exercises as homework?

In this article I will briefly describe my own experience of using visual metaphors in French
linguistics courses. The main goal of this undertaking is to encourage teachers in higher
education to use metaphors by showing that a little extra work is worth the effort here. My
secondary objective is to contribute to the discussion about the use of PowerPoint in the
classroom by forwarding a few arguments in its favour.

Methods

The methods used for the evaluation of the effect of visual metaphors on students’
understanding and memory include specific questions added to customary course evaluations,
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simple surveys, and an analysis of students’ success on tests and, especially, on quizzes
designed specifically to check the understanding of the concept explained.

The creation of metaphors themselves technically requires only basic skills in working with
PowerPoint presentations, mainly copy-paste or enlarge-minimize, as well as the ability to
search the Internet and choose pictures that lend themselves to being combined into complex
images. By way of basic advice for the choice of pictures: high-resolution images with a good
colour contrast usually prove the best.

Results and Discussion

The importance of visual representations became apparent to me when | began working as a
lecturer of French after the completion of my thesis on the process of denomination in fashion
terminology. While participating in teaching and learning seminars, | was taken by by the idea
of incorporating research into teaching, but linguistic material seemed too complicated to
present to students in a general language course. Thus | had the idea of using fashion concepts
and pictures to illustrate grammatical notions. To my own surprise, this process worked
extremely well: not only did the students show greater interest in grammar; they also seemed
to better comprehend it when | employed fashion illustrations as metaphors for style or
syntactic structures. Later on, these metaphors proved invaluable for the teaching of linguistics.

Fashion metaphors in the presentation of language structure

To define the object of study in a linguistics course — Phonology, Morphology, or Syntax — it
IS necessary to give students an idea about its place within the field of study. It is not difficult
to describe language studies in words, but outlining the whole picture of the discipline takes
time if a teacher uses comprehensive examples, and it can become boring and insufficient if,
on the other hand, a teacher does not take the time to provide proper examples for claims.
Comparing language and fashion as two semiotic systems can prove quite convenient for the
first presentation of the course. I, for example, use pictures representing clothing and linguistic
terms to describe the branches of linguistic science.

The slide below (Figure 1) introduces the object of study in the course FREB45, French
Morphology and Syntax, and requires only a brief explanation and appeal to students’
imagination to compare the two systems: just imagine that the sounds of the language—
phonemes—represent fabric; then we can from that cut out significant parts of words,
morphemes, which, in turn, can be put together into words, just like items of clothing are sewn
together. The words can subsequently form phrases and sentences, just like clothing items will
constitute an outfit, and phrases can be organised into a speech, just like costumes can be
assorted for a show. These few words, accompanied by pictures gradually appearing on the
screen, suffice to introduce the course and give a clear image of its place within linguistics:
morphology and syntax occupy its very core and help examine the structure of its main units,
words and sentences.

Fashion pictures prove even more illustrative for the representation of stylistic levels of speech.
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La linguistique et la mode
Niveaux de langue
= Litteraire
* Soutenu
* Courant
* Familier
: * Populaire
. * Vulgaire
(lexicologie)
Objet d'étude
de FREB45
Figure 1. Branches of linguistic science Figure 2. Stylistic levels in language and clothing

The comparison in Figure 2 also offers an opportunity for an interactive activity: | ask students
to match the styles of language with the styles of clothing in the pictures. It helps engage them,
explains the new terminology, and teaches a few things about French culture, because the
activity inevitably leads to a short discussion about French fashion and European dress habits.

Once the comparison between language and fashion has been established, the metaphorical
associations can be continued in a kind of semiotic game: each group of students is given the
task of finding a correlation in style—literary, formal, regular, informal, low-key, and vulgar—
in all language and fashion components: pronunciation and the choice of fabrics; the choice of
words and the selection of clothing items; the careful or careless matching of words and
garments. The game provides a lot of fun and creates vivid memories about the
correspondences. Students later even reported that—well beyond giving them a better
understanding of levels of language—the comparison made them more aware of their habits of
both language and dress.

Fashion metaphors in the presentation of word structure

In morphology, it is usually trickier to explain the linguistic terminology used to discern the
structure of complex words than to teach the analysis of the structure itself. The distinction
between the root (racine) and the stem (radical) somehow does not embed itself in students’
minds easily. In my experience, they kept confusing the terms until | came up with a seemingly
natural way to represent them through images of actual vegetable roots and stems, as in Figure
3.
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Figure 3. Root (racine) and stem (radical) Figure 4. Root (racine) and stem (radical) in fashion
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However, some students particularly interested in fashion asked for a clothing analogy, and for
the review, | had to come up with a new image (Figure 4), which helped to explain the concept
further.

The root would be an item’s initial, basic structure: on the one hand, it cannot be simplified
without being destroyed; on the other, many further elements can be added to it—which
transforms the original item, though it recognizably remains the main element in all garments
of the same type. In the same way, the root of a word is the initial part that cannot be divvied
up further and that can be recognized in all words built on it.

On the test | gave on the topic, students made no mistakes in the use of the terms, displayed a
good understanding of the matter in most term definitions, and generally succeeded in
identifying the root of complex words correctly.

Fashion metaphors in the presentation of phrase structure

The study of syntax provides even more opportunities to create metaphors and activities that
use images of fashion. It is usually considered sufficient to simply provide examples (Figure
5) to illustrate the notion of verbal valence—a verb’s capacity to take arguments (subject and
complements), called thematic roles or 8-roles in linguistics.

La structure des arguments: lesroles © Combien d’arguments (8) ?
combinaison - pantalon - costume - complet
pleuvoir « avalent (-) : sans complément ni () (©) (6, 6) (9, 6,0)
sujet personnel ; Yo

T v,

dormir » monovalent (8) : sujet seul — ggn

dort i i
critiquer « bivalent (8 0) : sujet + un
complément —qqn critique ggn ;
metfre  « trivalent (8 6 ) : sujet + deux . ;
compléments : ggqn met gqch a
qqpart
Figure 5. French examples for verbal valence Figure 6. Fashion examples illustrating verbal valence

Yet students tend just to learn the examples without realising the conceptual importance of
valence—it forms part of verbal meaning, of its nature, and verbs can be divided into classes
according to this important characteristic. In the past, | used the chemical concept of valence
as an explanation, but my efforts helped only those who had studied chemistry before, while
tending to complicate things even more for those who had not.

Fashion metaphors (Figure 6) work for everyone and provide the groundwork for an interactive
task: match a verb to a garment according to the number of 6-roles it can accommodate. Verbs
may require complementary items to fulfil their function in a phrase, just like articles of
clothing may require other garments to constitute an outfit: a verb with a zero valence can be
used by itself or with a purely grammatical subject (it rains), just like an overall is sufficient by
itself; most verbs need a proper subject (somebody sleeps) to constitute the basis of a phrase,
just like a pair of pants is usually complemented by at least a shirt. Many verbs take two
arguments—a subject and a complement (somebody criticises something), just like suit pants
demand both a shirt and a jacket. Quite a few verbs need to fill at least three 6-roles to have a
proper meaning (somebody puts something somewhere), just like a suit called complet in
French always includes a vest besides the typical shirt and jacket.
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The interactive activity in class consists of assigning one of the pictures from the slide to each
group of students, giving them a list of French verbs and asking them to identify all the verbs
on the list that have the same number of 6-roles as the clothing item on their picture. It makes
the activity more fun than just choosing the verbs from the list, and, most important, it makes
students understand that the verbs would not work without their arguments, just like some
clothing items do not work without additional garments.

The same analogy helps explain that not all arguments of a verb (called “complementizers” in
generative grammar) have an equal value: some of them are absolutely necessary, while others
are optional, just like a T-shirt (Figure 8) seems like an absolutely necessary addition to the
skirt, whereas a vest might complement these two garments or not. The slide in Figure 7
provides illustrations for a playful group activity to help distinguish compulsory and optional
garments, after which students tend to follow the syntactic representation of compulsory and
optional complementizers (Figure 8) with greater attention and interest.

Quels constituants vous semblentnécessaires ? Complément sélectionné et
Lesquels vous semblent optionnels ? 57 2 , .
i BN complémenteur optionnel
@gg_%g X
2N
Spec X
X Complémenteur
/\opt onne
- : X Complément o
- sélectionné
De la méme facon, certains éléments de la phrase 3 e i:
peuvent &tre éliminées sans affecter sa grammaticalité. E 2| i Il occupe la place de
Ce sont des constituants optionnels. . = la sosur de la téte

Figure 7. Optional and compulsory complementizers Figure 8. Complementizers in syntax and fashion

Fashion analogies provide a familiar element when we venture into representations of syntactic
structures using syntactic trees and X-bar theory. We must convey to students that—despite
their more complicated appearance with numerous symbols like X’ and X"—X-bar
representations actually simplify syntactic trees because they repeat the same structure over
and over. In figure 9, X is a variable replaced by N that stands for ‘noun’ to represent the
structure of the noun phrase une jupe plissée (a pleated skirt) that includes one specifier and
one complementizer—an article and an adjective/participle.

The picture of the same skirt in the middle of Figure 10 is associated with average length, and
a description of this skirt provides an example of the most typical nominal phrase “a pleated
skirt,” where the noun “skirt” is used with a specifier, the article “a”, and a complement, the
adjective “pleated.” Now this basic structure can be amplified with many complements of
different natures, both in reality and in description—"a bicoloured, ankle-long pleated skirt,”
so that the corresponding syntactic tree gets longer, like the skirt on the picture. Yet the same
basic structure X”- X’ - X, in which the element “X’+ Complement” is repeated several times,
remains. In the same way, a skirt can be stripped of all its details, and the word “skirt” can be
used without any specifiers or complements, as in a catalogue heading, for example. In its
syntactic representation, however, we should still keep all three basic elements X”- X’ - X,
even if only to maintain the consistency of the representation.
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Figure 9. X-bar representation of a noun phrase Figure 10. Fashion examples to explain syntactic

trees

Many students reported that this analogy helped them remember to stick to the basic structure
and to repeat it over and over when they switched from analysing to drawing syntactic trees.
Once students manage to discern this basic structure in all trees, they experience a real
breakthrough in their understanding of syntax.

Conclusions

Students greatly appreciate the comparisons described above. They become more attentive and
participate more enthusiastically in class activities when fashion pictures are involved—this
becomes obvious in class, and it is also reflected in their comments about fashion analogies in
course evaluations. In 2014, out of 33 comments on course instruction, 16 mentioned the visual
metaphors: 12 students found them helpful in understanding the concepts, 2 had mixed
sentiments, and 2 more did not find them useful but fun nonetheless. In 2015, out of 19
comments, 12 were positive, 2 mixed, and none negative. Those who found the fashion
metaphors helpful often mentioned their usefulness both in grasping the concept and in
remembering it on a test.

The main significance of teaching through visual metaphors therefore lies in students
understanding and remembering the material better. This improved comprehension clearly
manifests in their tests and exams: the definitions of complex concepts explained with
metaphors always exhibit a better understanding than even the ones that seemed simple enough
to not require any illustration with pictures. Quizzes based on the activities comparing language
and fashion practically display a 100 percent success rate, and students always remember the
picture slides whenever | return to them during our review sessions.

In the ancient world, as Aristotle explains in Rhetoric, metaphor was praised as the greatest
tool for the transmission of knowledge and thought. In modern times, the linguists George
Lakoff and Mark Johnson have demonstrated the fundamental role of metaphor in language
and mind (1975) as a mechanism allowing us to use what we already know from experience to
understand numerous other subjects. The Internet provides almost limitless possibilities for
finding images to illustrate any metaphorical analogy. Yet very little is written and done to
promote this great teaching tool in higher education: for instance, in a recent volume on
teaching linguistics, only 1 out of 18 chapters (Burridge, 2011) is dedicated to metaphors, and
its excellent comparison of a language to a garden, penned by Kate Burridge, remains purely
verbal.
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From my teaching experiments with fashion metaphors in linguistics, | have mainly derived
encouragement to produce more visual analogies and to refine and develop the ones that have
already proved useful. The project’s implication for higher education in general is that
instructors should use more visual representations and analogies in their classrooms and
textbooks. In my own experience, | have found comparisons between fashion and language as
two similar sign systems particularly useful. Fashion and clothing analogies appear appealing
and understandable to all, and thus they might work just as well in other disciplines, much as
the example in Figure 6 might be employed to explain the concept of valence in both linguistics
and chemistry.
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Abstract: Motivation in the EFL classroom has aroused the interest of researchers in the last 20 years or so with the
solely purpose of fostering students’ interest and eagerness to learn a foreign a language (Gardner 2001; 2007,
Dérnyei 2001, Dérnyei & Schmidt 2001, Carrid-Pastor & Mestre 2014 among others). This study analyses two
groups of students. On the one hand, an intermediate language level Trade Course with ages ranging from 18-23
years old in a vocational training high school and a first year university degree classroom (18-21 years old), both
groups in an ESP setting. We tried to observe and analyse the degree of motivation in the English as a Foreign
Language classroom in a vocational training high school setting and a university class. A couple of questionnaires
have been developed in order to survey these two groups of students in different educational institutions. The results
show that university students learning EFL feel more motivated towards language learning than vocational training
students due to several reasons that are not exclusively related to the language teacher. Relevant methodologies in
which students feel they have an active role in the learning process should be considered.

Keywords: EFL, motivation, vocational training courses, higher education classroom

Introduction

Factors affecting foreign language learning are many, namely, age, sex, culture,
identity, learners’ variables, students’ interests, etc. However, according to Dornyei
and Schmidt (2001) learner’s enthusiasm, commitment and persistence are key
determinants of success or failure in the process of mastering a foreign language. If
this is so, how can we motivate our students to improve their English language
learning? If motivation provides learners with the primary stimuli for initiating
foreign language learning (Ddornyei 2001), lecturers/teachers have to consider aspects
such as the structure of the course to be taught, their interactions with the students, the
nature of the assignments or even classroom environment, factors which may also
have a large effect on students’ motivation towards the learning of a foreign/second
language.

Spanish students learning English as a Foreign Language (EFL) find themselves
involved in classrooms where the level of English is by no means homogeneous.
Sometimes, they find themselves helpless against the English language level
certification requirements and bound to the European commission language policies
(European Commission 2014) and the Common European Framework of Reference
for Languages (CEFR), since language certification has become a compulsory
requirement for most academic applications. These factors increase the level of stress
to which students are subjected to when learning a foreign language. The most recent
strategic framework, Education and Training 2020 (ET2020), for European
cooperation on education and training displays some common strategic objectives that
the Member States have to achieve by 2020. This framework sets some priority areas
such as foreign language competences. One of the objectives set for 2020 related to
foreign language competence establishes that at least 50% of the Spanish students
should reach an independent user language level B1 or higher (according to de CEFR)
in a foreign language. Statistics in 2011 revealed that in Spain only a 26.7% of the
students at the end of Secondary Education reached a B1 level or higher (Objetivos
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educativos y espafioles. Informe 2013), this percentage is far from the objective of
50% set out by the European Commission for the Member States.

This situation invites reflection regarding foreign language learning issues in Spanish
institutions, there is a need to analyse the scare success in foreign language teaching
and find new methodologies and language teaching theories where students be the
central part of the learning process. Many language teachers assume that their
students a highly motivated towards the language and its culture, and therefore they
come to class in a very positive attitude, but this is a wrong believe, learning a foreign
language can produce a negative attitude on certain occasions (Nocon 1991,
Robinson-Stuart & Nocon 1996)

Without motivation, as Gardner (1968) points out, “even the brightest learners are
unlikely to persist long enough to attain any really useful language proficiency”. This
motivating psychological factor might not be the panacea, but it can definitely help
and enhance a successful foreign language process. Having a positive attitude towards
learning a foreign language can minimise negative attitudes towards the language and
lessen the number of dropouts. Within motivation our study centres on intrinsic
motivation, understood as somebody’s internal desire to perform a particular task
itself or the sense of satisfaction in completing or even working on a task (Venkatesh
1999).

The objectives of this research are twofold. On the one hand to check the degree of
intrinsic motivation in Spanish students learning EFL in two different educational
settings within the same age range, that is, vocational training courses and first year
university students. On the other hand, to get valuable and qualitative information
about how effective and motivating the language methodologies used are for students.

Method

Thirty-eight students learning English as a foreign language were surveyed. Twenty
students (18-23 years old) enrolled in an English Trade course within a vocational
training module in a high school. Eighteen first year university students enrolled in
the English for Health sciences subject were also asked. In both cases English is
taught in a specific context (ESP), the former Trade and Commerce, the latter Health
Sciences (see Table 1).

Table 1. Educational centres and number of students surveyed.

Group # students Age Course Level
A 20 18-23 English Trade Second_ary
Course education
English for . .
B 18 18-21 Health Sciences Higher education

Two questionnaires have been developed in order to survey these two groups of
students in different educational institutions following Ddrnyei’s (2010)
argumentation in favour of questionnaires as research instruments. Students were
asked to answer a first survey (S1) including 17 items or questions in a ranging scale
from | totally agree to | totally disagree, the survey includes questions such as: Q6.
El libro me aburre, quiero hacer actividades més dindmicas con mis compafieros/The

This work is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International License (CC BY-NC-ND 4.0).

143



1st International Conference on Higher Education Advances, HEAd'15

book is boring, | would prefer to do more dynamic activities with my classmates |,
Q13. No creo que sea necesario aprender lenguas extranjeras. Deberia ser
optativo/Learning a foreign language should be elective not compulsory, or Q16.
Participaria mas si los ejercicios fueran en grupo y de “speaking’, me canso de tanto
escribir/ 1 would participate more if activities were in group and spoken, | get tired of
writing (see Appendix). The second survey (S2) included 10 questions, wh-questions
and yes-no questions, where students had to answer more subjectively facilitating us
qualitative results. The S2 questions are:

1. How do you prefer to work in the language classroom, individually or in groups?

2. Do you think you learn more working mainly in groups? Why?

3. What do you think about the combination of the course book with other teaching materials?

4. Do you think that your lack of motivation regarding the Foreign Language is maybe due to the

teacher's attitude?

Does the teacher present the activities in an attractive way making use of the new technologies

(ICTs)?

6. Is working in groups and doing speaking activities with your classmates important to you to
improve you language learning?

7. Do you consider relevant the use of the new technologies (videos, on-line activities) or other
resources as useful learning tools in the classroom? Why?

8. Do you feel more comfortable and confident working with the course book in class? Yes? No?
Which other materials would you suggest?

9. Do you like working with everyday life situations? Would your learning process be more
successful if working with the spoken language and real life situations?

10. Do you feel motivated to continue your Foreign Language learning process or, on the
contrary, you feel you are not going to improve anymore?

o

Both groups answered the surveys (S1, S2). They were given the option to answer the
S2 questions in Spanish as to feel more comfortable and confident explaining their
feelings and attitudes towards the language learning environment; we did not want
students to feel unease or transmit the idea that their English level was going to be
assessed or analysed from the surveys, it could interfere their answers.

Results and Discussion

An overview of the results obtained show remarkable similarities between the groups
in both surveys. However, a closer look to questions revealed certain teaching aspects
that deserve special attention. Regarding S1, Figure 1 below illustrates the most
relevant answers in questions 6, 7, 13 and 17.
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Figure 1. Group A most relevant results from S1.

As to question 6 (Q6): The teacher is not creative and he/she does not present the
activities in an attractive way making use of new technologies; the students in Group
A answered overwhelmingly, 18 out of 20 strongly believe that the activities are not
presented in an attractive or motivating way. In Q7 they mostly answered positively to
the statement: | prefer working in groups and using spoken language because that
would be better for my learning process. In Q13 the student was asked: | consider
really important the use of new technologies as well as the use of other relevant
materials as useful learning tools in the classroom; most of them strongly or simply
agree with the importance of using ICTs in the language classroom. Regarding Q16,
that is, I would find English lessons more useful if we practiced the spoken language
and with real life materials, the vast majority totally agreed to this idea, which makes
us believe that spoken language activities are rarely presented in the English
classroom. Q17 results are also relevant since nearly all the students totally disagree
(16 out of 20) or disagree with the statement: | feel that in every English class I learn
more and that makes me continue learning. This last item underlines the low level of
motivation among the students in the Foreign Language learning process in Group A.

The results obtained in the second group (Group B) are quite similar to those obtained
from the vocational training group (see Figure 2 below). However, there are some
differences worth to mention. For example, the answers for Q6 are mostly opposed to
Group A. In this case, 15 of 18 students totally or simply agree with the teacher being
creative and using dynamic materials. Another outstanding difference with Group A
occurs in Q17 where the majority of the students fully or simply agree to the
statement | feel that in every English class | learn more and that makes me continue
learning, and no one feels giving up learning English. This shows a high degree of
motivation among group B, first year degree students. There might be a close relation
between this question and Q6 regarding the use of motivating activities in the
language classroom by the lecturer.
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Figure 2. Group B most relevant results from S1.

As to S2, the majority of the students in Group A wrote comments highlighting their
likeness towards group work and cooperative activities, they consider the textbook
should be a help but not the only material used in the classroom. For example, one
student wrote: “I prefer to work cooperatively rather than individually, I can learn
from my classmates”. Another student said: “The textbook should be a kind of help in
class but not the only material used. There’re many other resources that we could
use.” When they were asked Q10, Do you feel motivated to continue your Foreign
Language learning process or, on the contrary, you feel you are not going to improve
anymore?, they wrote comments such as: ‘I feel completely stuck’, ‘I can’t learn
anymore English’, ‘I need a change, something that could motivate me, | don’t feel
like improving.”

Group B feels highly motivated and eager to learn as the answers from S2 show.
When answering to Q10 they wrote comments such as: “I’d like to improve my
English level in the following years”, “I’d like to have a native-like level of English”.
This group seems also to be satisfied with the different materials used in the
classroom.

Conclusions

Based on the results obtained from the surveys and the students’ comments, one may
conclude that foreign language learning success is not only a matter of how much
students are motivated rather of how rejection towards the learning of a foreign
language can be avoided. Relevant methodologies in which students feel they have an
active role in the learning process should be considered. The development of lesson
plans, innovative and attractive activities according to students’ interests and topics
which are close to their social environment, adaptation of course books and the
upgrading of materials are some of the actions that should be carried out if we are to
change the EFL landscape in Spanish educational institutions.

We aimed at showing the need to enthuse and motivate our students for a successful
and fruitful learning process and to find the tools that can arouse students’ motivation
in the process of learning a foreign language for a specific purpose and try to
overcome students’ difficulties and rejection towards the English language learning.
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Motivation seems to be more visible among higher education students, maybe due to
better and more effective methodologies and use of materials by the university
lecturer or maybe due to higher future expectations among university students that
see, in mastering a foreign language, a more prosperous future employment in Spain
or abroad. Already in 2010, Oxbrow and Rodriguez carried out some research about
motivation with Spanish tertiary level learners to see how motivation could be
influenced by strategy training. They concluded that intrinsic motivation is crucial for
the development of leaner’s autonomy.

Regardless the profile of a student, the truth is that lack of motivation in the foreign
language classroom leads to lack of effort and ultimately lack of learning success.
Therefore, motivating EFL students should be paramount to teachers/lecturers.
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Appendix: Survey 1, Students’ Motivation Questionnaire

1. | consider a waste of time having to learn a Foreign Language. It should be
optional.

2. If something does not appear in the exam | do not make an effort to
understand it.

3. I would participate more in class if we worked with dynamic activities.

4. 1 only want to pass the exam. Why do | need getting better marks?

5. When the English teacher explains something in class that I do not
understand, I almost always ask her/him.

6. The teacher is not creative and he/she does not present the activities in an
attractive way making use of new technologies.

7. 1 prefer working in groups and using spoken language because that would
be better for my learning process.

8. | like that everybody knows I’m good at English.

9. I like Foreign Languages. | know they are important and | would like to be
able to speak English perfectly.

10. I already know what my professional specialisation will be in the future.

11. When | get lost in the teacher’s explanations | do not try to understand
him/her again. | simply ‘disconnect’.

12. P I always participate in the activities that the teacher suggests in class.

13. | consider really important the use of new technologies as well as the use
of other relevant materials as useful learning tools in the classroom.

14. | get bored when using the textbook in the classroom. | want to work with
more dynamic activities with my classmates.

15. 1 would participate more in the English classroom if the activities were
more dynamic.

16. 1 would find English lessons more useful if we practiced the spoken
language and with real life materials.

17. | feel that in every English class | learn more and that makes me continue
learning.
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Abstract: The paper intends to investigate current university degree programs in numerous European countries and
compare them with offerings in the United States with regard to their suitability to contemporary workplace
requirements in the age of convergence. Recent trends in convergence, defined as the merging and growing together
of previously distinct industrial branches, professions, devices and skills (Jenkins, 2008) have changed and
dramatically transformed the ways people communicate as well as interact with each another. As a consequence,
academic and professional representatives are asked to respond to these far-reaching alterations in varying ways.

By use of an extensive content analysis, our study intends to analyze to which degree universities in Europe and the
United States have started to already offer adequate programs on different educational levels (Bachelor, Master and
PhD) in an attempt to provide the kind of media education needed today and in the future. The paper takes a closer
look at educational trainings and degree programs offered by post-secondary institutions throughout the world,
scrutinizing whether convergence and related terms such as multimedia and cross-media have already managed to
gain an (academic) foothold yet.

Keywords: convergence, education, cross-media, multimedia, university curricula, international
comparison

Introduction

Media occupy a powerful role in present-day society. Besides transporting messages,
they shape current opinions and allow for user participation, empowering numerous
parties, such as producers, consumers etc. Empowerment is especially brought about
on grounds of the increasing number of vehicles — digital and traditional, which is
conditioned by trends of convergence (Perez Tornero et al., 2008). Hence, over the
past years, convergence has risen and continued to affect the domains of both people’s
personal and professional lives. In a narrow sense, convergence refers to “complex,
multi-layered interactions between ‘traditional’ (or ‘old’) communication cultures and
emerging (‘new’) online, mobile media” (Allan, 2010, p.: xiivf.). In a broader sense,
blurring boundaries are characteristic of present-day interactions and environments,
thus, changing technological devices, workplace settings, industrial co-operations as
well as communicative encounters and exchanges. Convergence, therefore, needs to
be perceived as “a phenomenon resulting from the overlapping and merging of
different media forms and functions that once operated separately” (Diehl et al., 2013,
p. 354). The elimination of formerly distinct industrial sectors, job profiles and
competencies, as well as the merging of private and occupational matters pose new
challenges to educational institutions that need to be tackled in time to ensure
companies’ survival and lasting success in a globalized and connected world.
Following recent claims, new media competencies and forms of literacy need to be
addressed and emphasized in media education programs order to provide future staff
with appropriate competencies to manage present and future challenges, familiarizing
them with the tools and skills that might become of uttermost importance to corporate
success (Arnolds-Granlund & Kaotilainen, 2010).
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Convergence

In general, convergence is perceived as a phenomenon resulting from the merging and
overlapping of different media functions and forms which once operated separately
and independently (Diehl et al., 2013). It can take numerous forms and primarily
concerns media, businesses/industries, technologies and content. (1) Convergence of
media recognizes the merging of previously independent devices and technologies,
leading to the emergence of new services such as mobile TV, mobile Internet, Internet
TV, Internet radio or “connected TV”. (2) Convergence of businesses suggests that
firms and industries formerly operating in different economic areas choose to co-
operate and collaborate by (partially) leaving their original fields of expertise.
Thereby, cross-functional operations are characterized by varying degrees of duration,
intensity, and objectives. (3) Convergence of technologies, with its prime examples
being Unified Messaging (UM) as well as Unified Communications (UC), collects
and incorporates different communication forms (e.g., e-mails, text or fax messages)
into one common (“unified”) form that can be accessed as well as processed by a
variety of devices (e.g. smartphones or e-mail clients) independent of their actual
location. (4) Convergence of content postulates media content being not only used in
different media channels and at multiple times, but also its adaptation to different
media environments and their requirements respectively (Diehl et al., 2013); this is
the case with news is being published on different platforms, such as the Internet or
on TV and the radio (Karmasin & W.inter, 2000). Thereby, convergence is
conditioned by the “three C’s of convergent media, [namely] computing and
information technology (IT), communications networks and digitized content” (Flew,
2008, p. 2). Yet, limiting convergence to the media realm is by far too simplistic since
it has implications for other (related) domains as well and as such, convergence “is a
word that manages to describe technological, industrial, cultural, and social changes
depending on who [is] speaking and what they think they are talking about” (Jenkins,
2008, p. 3).

Convergence’s Increasing Relevance

For Dennis (2003), convergence does not cover changes in technical/technological
services and platforms, business models and/or legal regulations alone; he claims that
it is, first and foremost, a process ,,blurring the lines between media*“ (Pool, 1983, p.:
24). However, it is not only limited to the media realm but recent trends of
convergence (e.g., market deregulation tendencies, globalization, technical as well as
technological innovation and altered customer expectations; Rhodes et al., 2006)
exercise an impact on other disciplines as well.

Convergence and the Media: Convergence has had a drastic impact on the media and
communication landscape, where it is perceived as an ongoing process in the course
of which new technologies are integrated into existing ones. The media industry has
been hit by convergence to the largest extent and in a two-fold manner: on the one
hand, the sector has experienced an over-expositional increase in communication
channels, conditioned by the rapid rise of the Internet and Internet-related
technologies; on the other hand, convergence has managed to gain ground by
eliminating previously established sectorial boundaries (Tambini, 2001). As a result,
the media sector has to face new challenges quite similar to those of the IT industry
(Noam, 2009). Thereby, changes predominantly concern the sector’s major agents
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(McPhillips and & Merlo, 2008), namely media owners as well as consumers, who are
given the chance to use multiple services without changing platforms or devices
respectively, and can use the same service on a variety of devices (Ofcom, 2008).

Convergence and the Business Environment: Technical innovations and
technological advancements lead to new working environments, specifically in the
areas of production and distribution, also affecting consumption. At the same time,
sectorial convergence is taking place, which is to be understood as “a ‘blurring’ of
boundaries between industries, induced by converging value propositions,
technologies and markets that lead to the emergence of inter-industry segments”
(Broring et al., 2006, p.: 487). Through the convergence of industries new
(convergent) products and services emerge; they do, however, not present novel
inventions per se but instead presuppose the creation of innovative business models
and more flexible organizational structures (Schwarz and & Gustafsson, 2013).
Convergence devices, such as smartphones or tablets are responsible for newly
emerging competencies repeatedly uttered by enterprises, who expect their
(prospective) job candidates not only to multi-task, but also to possess knowledge in
different areas (Zorn, 2011). Predominantly, these skills concern dealing with more
flexible working environments, technological knowledge, short-term team structures
as well as intercultural competencies (Diehl et al., 2013). Business owners and
managers alike are asked to ensure that work is done properly and in time, albeit staff
is dividing their work between their home and their actual office workplace. The
divided notion of the workplace has also been fostered through technological
advancements (such as Cloud Services and Unified Communication Systems) which
do not only support but also facilitate the exchange of data independent of people’s
locations. The use of these services also requires both new skills and a new form of
media literacy to be successfully managed, and must be addressed in education.

Convergence and the Customer: In addition, media consumption has been drastically
changed. For reasons of content convergence, media offerings are used multiple
times, courting consumers along a variety of platforms. Technological infrastructures,
especially communication technologies, experience a rapid growth which is mirrored
by rising broad band Internet usage rates and an increasing dissemination in mobile
communication devices (International Delphi Study, 2009). As a result, technical
background knowledge becomes inevitable for users and (digital) consumers in order
to ease their navigation (Zorn, 2011; Roth-Ebner, 2012). On grounds of this
characteristic, users are enabled and encouraged to contribute online, transform and
edit (digital) media content (Zorn, 2011), whereby the Internet — characterized by a
high degree of participation — is the source driving change to unknown dimensions
(Roth-Ebner, 2012). New age-media consumers are migratory and socially active, and
publically connected (Jenkins, 2008) — all because of trends of convergence.

Convergent Journalism: Technical and technological convergence have changed the
journalistic profession as its core, with news consumption having not remained the
same either, for present-day consumers receive and respond (share and contribute) to
news differently than only a few years ago (Erdal, 2007). In the professional domain,
convergence journalism describes “some combination of technologies, products, staffs
and geography amongst the previously distinct provinces of print, television and
online media” (Singer, 2004, p.: 3). As a precondition for cross-media work, these
trends foster dramatic changes across newsrooms, with agencies following
multichannel strategies, multiplatform publishing and cross-media reporting

This work is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International License (CC BY-NC-ND 4.0). 152



1st International Conference on Higher Education Advances, HEAd'15

(Kaltenbrunner and & Meier, 2013). Today, news coverage has to happen quicker, at
a more regular pace and simultaneously across platforms; therefore, management
practices in content providing agencies have to be rethought and innovative news
formats (e.g. cross-media storytelling, convergent platforms etc.) have originated in
response to public pressure for exiting and unique content preparation.

All these trends discussed before lead to fractured notions of work and, as such, make
the work process less predictable and controllable. As a result, it can be said that
competencies do not exist by themselves but also converge, possibly bringing to mind
the term “convergence of competencies”. And since convergence is a trend playing
into a variety of disciplines with diverse effects, these need to be (at least, partially)
borne in mind by media education, which is called upon to provide suitable and
tailored degree programs in order to educate the workforce of the future.

Methods

By the use of an extensive content analysis, our study sets out to analyze whether
universities in selected European countries (Germany, Austria, Switzerland, Slovenia,
Ireland, Great Britain, Scotland and Wales) and the United States are already
responding to the new requirements of convergence by offering degree programs
which provide the kind of media education needed today and in the future. Countries
were selected if they offered a study portal which aided (prospective) candidates in
their search for suitable educational programs. The present paper takes a closer look at
educational offerings (Bachelor, Master, Diploma and PhD degree programs)
provided by post-secondary educational institutions, scrutinizing whether
convergence has already been able to gain an (academic) foothold yet. As
convergence concerns numerous areas, such as media communications, journalism as
well as economics, management and
technical sciences, programs from these
diverse backgrounds will be consulted.

For the present study, 443 different degree
programs from six counties (for scores, see
Figure 1) were analyzed in detail over a
period of two months (July and August
Figure 1: Number of Programs by Country 2013: Germany, Austria, Switzerland, and
(n=443) the U.S. and/or February and March 2014:
Slovenia, Ireland, Great Britain, Scotland,
and Wales) for the purpose of revealing their focus on convergence and related fields.
Hence, a detailed Internet analysis was conducted, whereby programs offered at the
time of survey (2013/14) were investigated. In order to get a good overview about the
programs offered, well-renowned study portals® were consulted when available, with
the exception of the U.S., where a plain Google search was conducted.

1 Austria: www.studieren.at; Germany: www.studieren.de; Switzerland: www.studium-schweiz.ch;
Slovenia: http://www.studij.si/; Ireland: http://www.educationinireland.com/en/What-can-I-study-/;
Scotland: www.scottland.org/study-in-scottland; Wales:
http://www.wales.com/en/content/cms/english/study/wales_universities/wales_universities.aspx; Great
Britain: www.educationuk.org and www.studybritain.com.
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Results

Most degree programs are offered by universities (both private and public; 67.3 %)
followed by universities of applied sciences (15.8 %) as well as colleges and/or
academies (16.9 %). In terms of program type, Bachelor (54.6 %) and Master (38.8
%) degrees clearly outnumber other educational trainings (like preparation classes or
colleges), which constitute the smallest proportion (6.6 %). In countries where
English does not present an official language, a clear trend towards bilingual
programs can be noted; in total, English is featured in 297 (67 %) of all cases,
alluding to how globalization and convergent markets have altered present-day
workplace settings by attributing a higher degree of importance to (foreign) language
proficiency and raising English to the world’s common language. Programs currently
offered only in the country’s national language take a backseat (with the exception of
Slovenia, where programs are exclusively taught in Slovenian); they might be even
doomed unsuitable in the long run and, if demand increases, it would be wise to adapt
them accordingly. Yet, even though convergence is said to dismantle fixed working
structures and makes them more flexible, this trend is not mirrored in the programs’
design, for most programs are still full-time. By contrast, part-time degrees would
enable students to get more used to current workplace settings and conditions, further
enabling them to pursue a part time job in form of an internship, which would then
allow them to put the knowledge acquired into practice.

Counting occurrences of the word convergence alone would proof to be insufficient;
hence, two related concepts — namely cross media and multimedia — will be
additionally used in this paper to achieve meaningful results. While convergence has
already been defined extensively, cross media and multimedia still need to be
conceptualized briefly in order to justify their selection for analysis. While cross
media means all communicative efforts involving more than one media channel
(Cambridge Dictionary, 2013a), multimedia refers to “communicating or sharing
information in the form of sound, pictures, and video as well as text” (Cambridge
Dictionary, 2013b). Since some overlapping between the definitions of convergence
(especially between the definitions of convergence of media and content) can be
found, the terms were regarded suitable for inclusion in the present study.

Table 1: Example of Term Occurrence (‘Convergence') by Place of Listing

Use of ‘Convergence’ Category University
Media and Convergence Management Study Title Alpen-Adria-University Klagenfurt,
Austria
Convergence Journalism Study Title University of Missouri, United
States

Integrating Media: Convergence in | Module Content | Penn State University, United States
Practice (4)

Cross-media journalism and journalism in | Module HMKW - Hochschule fir Medien,

convergent media Kommunikation und Wirtschaft,
Berlin, Germany

Media Literacy/Education — audiovisual | Module Otto von Guericke — University of

culture and communication Magdeburg

Culture and Media Education Module University of Education
Ludwigshafen

Out of 443 degree program offerings, 215 (38 %) mention the term convergence (C)
in one way or another; cross-media (CM) is included in relatively few instances (53/9
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%), while multimedia (MM) is most frequently included (301/53 %). Rare
occurrences of all terms are found for the usage in the actual program title (C: 7 %
ICM: 6 % /IMM: 12 %), while it is slightly more commonly utilized as a module title
(C: 20 % /CM: 20 % /MM: 35 %); most occurrences can be noted as module content
(C: 73 % /ICM: 74 % /IMM: 53 %). For example occurrences, see Table 1. In the
modules containing the key terms as module content, the terms’ mention
predominantly concerns course content (261/58.9 %) and in fewer cases an actual
course title (156/35.2 %). As to place of mention, multiple occurrences can be noted
(in order of cases): in the program description (C: 57 % /CM: 41 % /MM: 69 %), in
the course of study (C: 25 % /CM: 39 % /MM: 19 %), in the course offerings (C: 13
% /CM: 11 % /MM: 11 %) and in the degree program’s curriculum (C: 5 % /CM: 9 %
IMM: 1 %).

In general, definitions of the term convergence are missing and are given in less than
1 % of all results; hence, determining the degree program’s focus is a rather
complicated matter. Therefore, content was scrutinized in more detail, especially with
regard to its relation to different fields of study, which are said to converge in present-
day (workplace) environments. While a clear focus on media and communication
sciences was immanent to all programs, only 27 % of all programs solely put their
focus on communication theories. Rather, they have started to broaden their horizon
to other disciplines for input by taking up theories from other scientific backgrounds
to varying degrees: journalism (29 %), economics and management (4 %) and
technical sciences (15 %) respectively. Programs with interdisciplinary focus are,
thus, starting to gain ground, accounting for already 20 %.

Additionally, education seems not to be solely theoretical anymore, for already 44 %
of the programs scrutinized offer practical courses paired with theoretical input. Yet,
purely practical classes alone hardly exist (1 %). This indicates that applied classes, in
which knowledge is utilized in a practical setting, are becoming increasingly relevant.
They are usually to be found in the area of journalism (in form of cross-media and
multimedia classes), where a balance between theoretical and practical teaching
formats is achieved. As far as these new trends are integrated into the complete
program, most degree offerings either assign a single class (63 %) or a module (two or
more classes; 29 %) to this particular topic, while others (very few, though) even
dedicate the complete degree program (8 %) towards this newly emerging area.

Discussion of Results, Recommendations and Future Outlook

Present study results clearly indicate that convergence and related concepts have
started to increase in relevance in the media education realm throughout Europe and
in the United States. Of all the terms scrutinized, multimedia is most commonly used
(~ 53 %), followed by convergence (~ 38 %) and crossmedia (~ 9 %). Within those
programs, all terms are used to almost equal parts as module content (~ 65 %),
module titles (~ 20 %), with study titles ranking last (~ 7 %). Yet, some country-
specific differences are noteworthy: while in all countries the terms are mostly applied
as module content, they are more often used as study titles in the U.S. (24 %), which
could indicate the increased importance attributed to this specialization overseas. In
terms of the degree programs’ foci, a clear tendency towards the area of
communication surfaces as all programs can be clearly traced back to their media
studies’ origins. While some programs still focus on media and communication topics
alone (27 %), they are almost equal up with programs stressing journalistic topics (29
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%). The second place, however, is already assigned to programs with interdisciplinary
focus (20 %), combining media elements with concepts taken from economic and
management as well as technical sciences. These disciplines are practiced to a smaller
degree in their pure forms but are of benefit to the area of research as convergence is
based on technical developments and changing numerous professions at their core: 15
% technical sciences, as well as 4 % economics and management. The extent to which
convergence is taught at universities, seems to be indicative of these results as well.
Predominantly (in 63 % of all cases), single classes are dedicated towards this subject
area, whereas one module (defined as consisting of two or more classes) can be found
in second place (29 %). Full degree programs account for 8 %.

Amongst practitioners and academics, the term convergence has become used “as a
rhetorical toll in order to facilitate reform, [with the] media landscape undergoing
significant change” (Fagerjord and Storsul, 2007: 28). As a consequence, the
academic landscape has to change as well to allow for integrated program solutions: it
is universities’ educational duty to provide appropriate means in form of tailored
educational trainings that take present-day and future challenges into account. This
means that they must not only (exclusively) center on media convergence but should
also pay tribute to other trends and social developments (e.g., the transformation from
an information society to a knowledge society), globalization as well as altered
political and legal regulations. The present study has demonstrated quite plainly that
missing definitions of the core terms impede determining the subject area’s exact
focus. Yet, these should be included for definitions are meant to provide some
guidance and/or orientation on what to expect of the actual program. Additionally, the
extent and amount of information available on each program differs considerably;
therefore, information should be presented in a unified way and cohesive structure.

Trends of convergence are meant to change the educational landscape forever. Yet,
the above elaboration is far from being complete as technologies and competencies
pointed out in this text solely fit current requirements, but since changes are often
unpredicted, surprising and faster than ever imagined this paper does neither present
permanent solutions nor fixed answers. Rather, it tried to draw attention to already
identified trends, which indicate that convergence increasingly dissolves academic
boundaries. And as such, it also needs to be mirrored in future media education
programs.
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Abstract: The purpose of this paper is to examine the effectiveness of the online advertising techniques through the
social network Facebook, as a broadcasting and promotion tool to disseminate information of universities. By means
of a case study, we present the findings on a research center belonging to the public sector. Results show that these
techniques are able to get a large humber of impressions and clicks, which impacts (in terms of awareness and
recognition) go beyond the initial targeted group. Although the results are based on a single public teaching center and
therefore they cannot be used to make generalizations, the conclusions of the study show the cost-effective effect
relationship of these innovative techniques when promoting universities among the online community. Consequently,
these methods represent and important supporting point on the universities’ marketing strategies when addressing the
challenges of this new, digital society.

Keywords: Social networks, universities, promotion, advertising, case study, Facebook.
Introduction

Our society is experiencing an unstoppable development of the information and
communication technologies (ICTs). With the rapid digitalization of media, advertising
landscape has changed dramatically. Spain accounted for 28.9 million Internet users in
2013 (ONTSI, 2013), 84% of which consulted the social media very often (ONTSI,
2011). Furthermore, almost 56% of the Spanish internet users buy on the Internet,
which means 15.2 million shoppers spending €816 on average per year (ONTSI, 2013).
Consequently, companies invested 874.4 million Euros in digital advertising in Spain
in 2013 (IAB Spain, 2014). Online and social advertising accounted for the 21% of the
total share, consolidated its second position only behind a traditional media such as
television.

Even if online advertising is becoming more important day by day, it has not replaced
the traditional advertising yet, as both techniques are conceived as complementary to
each other (Barreto, 2012). This is the reason why several authors point out the need to
study the use of the Internet as an advertising tool more in deep (Ailawadi et.al, 2009).
The Web 2.0 is understood as a new generation of internet services based on the creation
of communities, the network concept and the use of the new ICTs for information
dissemination (Musser and O’Reilly, 2006). It includes a set of social media so that
users can co-create, organize, edit, share, comment and evaluate content by forming
social networks that interact with each other.

This research will focus on horizontal social networks, which are those formed by users
with no particular interest or objective on a particular topic (ONTSI, 2011). Individuals
participating in these types of networks are looking for entertainment and
communication, so they become a powerful tool to gain and build customer loyalty
from a business perspective (Cordero-Gutiérrez and Santos-Requejo, 2014).

Businesses can no longer afford to ignore the benefits of using social media. In the past,
customers consulted with a limited number of family members of friends before making
a purchase. The frequent use of social media increases that number to thou- sands of
opinions from all over the world on a single click. This means that 2.0 services rely on
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a disintermediation process (Criado-Grande, 2012) that makes customers and
businesses engage in a closer relationship. When customers are involved in the
purchasing process, they feel valued and they generate a positive feedback that spreads
instantly at no cost. Cost reduction and greater participation and customer involvement
makes from online advertising no longer a luxury; but an affordable necessity. Recent
studies found that social media marketing techniques can generate more business
exposure, increased traffic and improved search engine rankings (Stelzner, 2011). Even
if the media landscape has dramatically changed, and investments in digital advertising
increase every year, is not yet well understood how firms can use this forms of publicity
and their impacts on organizational goals (Stephen and Galak, 2010). Today’s
consumers expect companies to have an online presence in social media and it is not
just another channel for disseminating corporate information. It represents a
tremendous opportunity to engage and create social bonds with customers and
followers, with helps to improve corporate reputation (Nair, 2011).

To help filling this literature gap, this study presents an empirical case study to test the
effectiveness of the online advertising techniques in horizontal social networks.

Theoretical framework

According to Barreto (2012), social network sites have three main functions: personal,
social and infomercial. First, social network are build based on public profiles build by
users that enter the network to express themselves, make comments, and share contents
that become public. Secondly, social networks have an undeniable social aspect as they
act as spaces where users can find other people with similar interests and share opinions,
and all kinds of content (text, images, audio, and video). This imply that shared content
has a wider diffusion thanks to the social network sites. Finally, social network sites are
an excellent platform to broadcast information in which companies interact as the
Internet allows for a direct and dynamic contact between firms and users or customers.
Firms use social networks in order to promote their services, increase brand awareness,
and understand shoppers better or get them involved in the co-creation of content. This
implies a double informational and commercial interest (infomercial) by companies
when using social networks.

Regarding the use of social networks in teaching environments, it is clear that
universities need a consolidated social presence as their “customers”: students,
teachers, researchers, administrative staff... are in direct and daily contact with these
platforms. By creating these profiles in horizontal social networks like Facebook,
teaching centers can integrate the diverse community members together in an informal
and participative environment that favors a better service quality. Besides detecting and
solving problems, this channel acts as an excellent promotion means for prospective
students, as 97.7% of the young Spaniards who are about to start university studies are
present at one or more social networks (eTitulo, 2013). Accordingly, Facebook it the
horizontal social network present at most Spanish universities with 8,413 followers on
average (eTitulo, 2013) of which 58% are students. The University of Salamanca is
situated in the sixth place of the national ranking (Avanzaentucarrera.com, 2013) with
45,482 followers on their official Facebook profile. Most of these social pages interact
with users by answering questions and comments from students, which favors
interaction and increases the diffusion of contents. Most universities post several times
a day, so their profiles are also up to date (eTitulo, 2013).
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Companies and organizations are aware of the power of advertising in the online world,
as it is capable of adapt the content according to the rapid technological changes and,
besides it implies a direct contact with the prospective customers. Companies have now
a unique opportunity to connect with their customers by offering unique, adapted and
personalized promotions using the social network sites (Ailawadi et al., 2009). This
also means that online advertising has suffered from severe criticisms, as some users
consider it to be deceitful, mean, abusive and annoying (Forrester Research, 2006).
Bearing in mind the fact that these social networks may not be the ideal place to show
annoying and intrusive advertisements, the platforms have redesigned their strategies
so they can generate customer trust by using the power of social networks and the
effects they have in the contact list of the users. If publicists progressively incorporate
social elements to advertisement, it is easier for users to accept, cooperate and transmit
the message. Moreover, peer and social pressure can turn users’ attitudes, values or
behaviors in regard of a company, brand or service so they conform to the group norms.
This will ultimately increase potential customers (Barreto, 2012).

Following this theory, users become fans of a Facebook page, so they get the latest
updates of the organization on their walls, and they can keep up with the latest
promotions, latest arrivals, contests or relevant information. When users see this type
of content they can indicate they like it using the “like button” and they can also share
it. This makes information spread so it can reach other users that belonging to the fans’
network. In this manner, a single user transmits broadcasts and expands the information
generated in origin by a company. This is one of the reason several authors describe the
remarkable characteristics (in terms of efficiency with a relative low cost) of the social
networks as a way to distribute online advertising (Neff, 2009).

Authors such Harris and Rae (2009), point out that this social benefits can also extend
to SMEs as brand awareness increases exponentially at a minimum cost. Furthermore,
as Facebook allows for a complete personalization and segmentation of the targeted
population in the campaign, unnecessary costs can be avoided (Anon, 2011). The
positive impacts of an advertising campaign are also capable of improving the natural
positioning (SEO) of a webpage (Lahuerta-Otero, Mufioz-Gallego and Pratt, 2014).
Therefore, when businesses create public social profiles and interact successfully with
their fans, the search engines improve the position of those websites the publications
are mentioning. In this way, when a user is looking on the Internet for information
related with these companies, their results will rank organically (without conducting a
SEM paid advertising campaign) on the first positions of the search engine.

Companies using social media proclaim they are receiving measurable business
benefits including increased sales and market size, improved customer satisfaction and
relationships, improved employee relationships, better and faster technical support,
reduced marketing expenses and improved search engine rankings (e.g., Angel and
Sexsmith 2011; Askook and Nakata, 2011; Stelzner 2011).

Methods

This research will use the case study method to analyze the results obtained by a
research group of the University of Salamanca (Spain) using Facebook ads campaigns.
We will focus on the teaching part, as the case study method has been used before in
similar environments (Roa, 2013; Chan 2011 and 2012). This group is dedicated to
teaching in the new technologies area. They regularly conduct online and offline
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courses, seminars and conferences and they also have official masters and degrees.
Their presence on social networks started back in 2012 when they created public

profiles in horizontal social networks such as Twitter, Facebook, LinkedIn and Google
+.

We chose to conduct an advertising campaign through Facebook as it is a simple,
effective and economic way to promote teaching with a potential reach of 1.35 billion
users worldwide. Facebook is the main global social network accounting for the 23.39%
of the worldwide traffic, and it is the main social network in Spain (Shareaholic, 2014).
With 13.5 billion users and 864 million daily active users, this networks gets 1.8 mil-
lion likes per minute and shares 41,000 publications every second (Qmee, 2013). Users
mainly join this social network to look for friends, to get social support, to entertain
themselves, to look for information and also due to its convenience. Consequently, we
may say that users spend time on Facebook in search for social capital (Pikas and
Sorrentino, 2014).

Results and Discussion

As observed in table 2, the case study presents extremely positive results. This center
increases their fans number and publication’s reach significantly. The description of the
most important metrics and KPIs (key performance indicators) of the campaigns are
described below:

 Reach: The number of people the ad was served to. The number of people reached is
really high as with only 670 fans we got 417,000 people reached This means there is a
chance to increase the contacts with other Facebook members in 4 persons for every
fan in case 1, and of 662 persons for each fan.

* Impressions. The number of times the ad was served. We need to bear in mind that a
high impression rate is necessary, as firms are never alone when advertising at a users’
wall. This is the reason why in order to get a higher reach levels we see a 3-5 times
frequency (on average) per every individual that sees the ad.

* Cost per 1,000 impressions (CMP). The average cost the firm pays to have 1,000
impressions on its ad. This cost will depend on the number of ads with similar
segmentation criteria competing to appear on a users’ wall. In this case, we can see that
when competing with similar ads, the cost of publication (although economic) is bigger
than in other similar Facebook campaigns. This may be because these ads have more
general content and also stronger competence in this social network. The degree of
engagement of the fans with the firm is also an important factor.

* Clicks. The number of total clicks the ad gets. We can observe that in both cases the
number of clicks is remarkable, reaching 8,376 clicks. These results can be obtained
thanks to a good strategic planning and content of the ad, as well as its attractiveness
for the targeted users.

* Unique total clicks. The total number of unique people who have clicked on the ad.
This is a very important metric as it allows us to know if our advertisements get several
clicks from the same user. This means our ad is catching users’ attention so they repeat
the action to get informed on the proposed offer (26.83%). This fact increases the
chances that an individual will enroll on some of the teaching courses or seminars
advertised. We can also observed that there is a significant different between clicks and
unique clicks in both case studies, but the results are consistent as the landing website
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contains all information related to masters, PhD or courses offered by this research
center.

* Click-Through Rate (CTR). The number of clicks the ad gets, divided by the number
of impressions. This metric indicates the effectiveness of the publicity. In this case we
can see that ads get an important number of clicks related with impressions (CTR =
0.47). This means that the ads on this case study is related with high-demand teaching
areas, so the potential students are willing to show an interest on the ads.

* Cost per click (CPC). The average cost per click for these ads, calculated as the
amount spent divided by the number of clicks received. As shown in table 1, the cost
for clicks when the objective is to get website clicks is lower (3 times less on average).
This result is logical as when users click on the like button, they show a big commitment
with the page. They will get the latest news and updates about the research centers and
some individuals do not want this kind of information to appear on their Facebook wall.
Nevertheless, the relative cost of Facebook ads campaigns is lower compared to other
type of similar platforms where the CPC can be 15 or more times higher (e.g. Google
Adwords).

* Actions: the number of actions taken on the page, page app or event after the ad was
served to someone, even if they did not click on it. Actions include page likes,
comments, shares, app installs, conversions, event responses and more. Results show
that the center got the most actions when getting website clicks. Raisons may be the
won content of the ad, and also the great amount of information an individual gets by
visiting the landing page. However, the ads created to increase the number of “likes”
got worse results, as explained above.

» Money spent: total money spent on a particular campaign. The cost of the different ad
sets was below the established budget for both case studies, as campaigns were
redefined to adjust budget depending on the ads’ needs (more money was spend on the
website clicks campaign than on the “likes” one).

Table 1. KPI of the different Facebook campaigns on the case study.

Results
Initial campaign date 08/09/2014 31/07/2014
End campaign date 01/11/2014 30/10/2014
Objective Website clicks Page likes
Reach 416.979 8.429
Frequency 4,263423 3,210108
Impressions 1.777.758 27.058
CPM (Euros) 0,30224 0,845591
Clicks 8.376 126
Total unique clicks 6.604 122
Click-through rate (CTR) 0,471155 0,465666
CPC (Euros) 0,064149 0,181587
Actions 6.789 52
Total spent (Euros) 537,31 22,88

This work is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International License (CC BY-NC-ND 4.0). 162



1st International Conference on Higher Education Advances, HEAd'15

Conclusions

In the light of the results obtained by the two case studies, this research shows the
efficacy of advertising in horizontal social networks to promote teaching-related
content. The success of both campaigns was bigger than expected, thanks to the
improvement of the attention and awareness from Facebook users to the organizations.
However, we need to point out that impressions or clicks do not necessary mean
attitudes or future students’ behaviors, as we did not measure conversions in this
research.

As our results show, a well-structured and oriented campaign may have a significant
reach. This makes these social platforms a valuable tool to sell and promote universities.
However, we need to highlight that in order to reach its potential, advertising campaigns
need to act on Facebook pages with a sufficient number of users. This also means that
Facebook pages content must be updated, relevant and carefully designed so
universities and faculties can create an own social brand among users (Chan, 2011).

It should be noted that faculties or research centers dependent on public universities do
not have a large advertising budget. Our study reveals that the use of paid advertising
in horizontal social networks can become an effective communication solution without
wasting resources away. The effort in terms of time, resources and money is relatively
small compared to the good results obtained. This is the reason why we can affirm that
horizontal social networks are a good communication platform for organizations
involved in teaching, which can increase the ratio of enrolled students in the different
activities promoted such as courses, research seminars, degrees or conferences.

Thanks to the big development of the advertising tools in the social networks (especially
in Facebook and Twitter), there is greater flexibility to launch diverse campaigns
adapted to a segmented targeted population. These characteristics allow for further
promotion and diffusion possibilities among potential users, which would be difficult
to reach using traditional media.

In this line, the new 2.0 advertising techniques, more precisely the use of the Facebook
Ads tool, allows for the creation of fully personalized and segmented publications,
adapted to the target university’s need in every one of the ad sets. Accordingly, social
network sites become a powerful and original information and promotion tool that
channels and understands the needs of their users’ community (which differ depending
on the role of the user: follower, student, teacher, prospective student, administrative
staff...) and meets them in a personalized and specific manner.

These advertising techniques are cost-efficient and innovative, and so they become an
excellent attraction tool for prospective students. Consequently, we strongly
recommend that both public and private universities, aware of this new technological
change, adapt their communication strategies so they include active social profiles in
the most relevant horizontal social network sites: Facebook, Twitter, LinkedIn, Google
+ or even Instagram.

Limitations and further research lines

The present research suffers from several limitations that we intend to improve with
future studies. First, even if the quantitative results seem to indicate the campaign’s
success, we cannot prove the real impact of the advertising on users. Future research
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should collect the opinion of the recipients of advertising in order to prove their real
effectiveness. Moreover, we cannot deny that many social network users are reluctant
to advertising, so the ignore the ads they are exposed to. Consequently, this variable
should be taken into account in future studies to measure the advertising effectiveness
more precisely. Furthermore, this case study belongs to a teaching center with already
consolidated social profiles located in the same city of a single country, so future studies
should enlarge the sample to study the effects of these campaigns in different contexts.
It would also be relevant to collect data on other, alternative campaigns available on
Facebook, as well as the effect that, within the same campaign, different ads have on
the targeted public in order to determine the most effective attraction factors (content,
image, design, ad placement...). Due to the fact that the number of social network users
grows every day, it is logical to think that future research will aim to determine the most
effective variables to include in this new, innovative online advertising techniques.
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Abstract: The Observatorio de la Calidad de la Informacion en Television (Observatory for the Quality of Information
on Television) of the School of Media & Communications Science of the Complutense University of Madrid is a project
for the innovation and enhancement of teaching quality. The project seeks to use the course titled Information on
Television to forge links between research and training, between theory and practice. Using a special-purpose online
platform for collaborative and interactive work, students engage in the analysis of the contents of news programs in the
five nationwide TV networks active in Spain. Throughout the project, students acquire, in addition to other skills and
further knowledge, academic and professional competencies around the topic of television information. Participants
recognize this teaching and learning initiative as highly satisfactory and beneficial.

Keywords: Observatorio; Observatory; news programs; television; content analysis; teaching innovation
project; journalism.

Introduction

It is well known that University professors devote their time to both teaching and research
activities. While both compete for the professors’ dedication, they also interact in positive
ways. Spanish universities often suffer from a lack of integration between research
projects and teaching activities, the latter favoring theory at the expense of practice. The
project that we are introducing in this paper aims precisely at establishing links between
research and teaching, and between theory and practice. The project stakeholders are,
furthermore, convinced that there is a need for platforms for the collaboration and
interaction between teachers and students. To this end, a group of professors from the
Journalism 1l Department of the School of Media & Communications Science of the
Complutense University of Madrid (UCM) has launched the Observatorio de la Calidad
de la Informacion en Television during the 2014-2015 academic year with a twofold
purpose: 1) to devise a permanent tool for the analysis of the contents of TV news
programs, and 2) to develop practical training mechanisms for the Journalism Degree
students taking the Information on Television course during their fourth year. The project
is, therefore, both a research project and an educational one.

The inception of the project goes back to the second term of the 2013-2014 academic
year, when initial tests were carried out with just one group of students. In view of the
positive results of the pilot, the project was extended to seven groups of students (seven
classes). Nine professors are involved in the Observatorio de la Calidad de la
Informacion en Television, four of which teach the Information on Television course. The
project was submitted to the 2014 Call for the Recognition and Funding of Projects for
the Innovation and Enhancement of Teaching Quality organized by the UCM, and was
rated very positively. We are currently waiting for the relevant call to establish a UCM
Emerging Research Group.

Throughout the next pages we offer our educational experience with the Observatorio. In
order to that first it all we review briefly the theoretical framework to stop right after in
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methodological questions to develop the project. Finally we analyze the project results
and from them we close our statement with conclusions.

Theoretical framework

As pointed out by M. I. Molina, “teaching and research have coexisted in education as
two separate activities due to, among other reasons, the different concepts used by
teachers and researchers” (2010, p. 1). As for the theory-practice dichotomy, theory and
practice seem at times to shape two independent realities that manage knowledge with
various degrees of significance, and seem to breed constant tension between them: they
need each other, and one explains the other, but oftentimes they engage in mutual
disregard, and this rupture has become one of the major sources of issues in teaching-
learning processes (Alvarez, 2012).

Teaching is an interactive, reflective activity (Rajadell, 1993). It is interactive in that it
guides learning, which is an educational transformation involving the three dimensions
of individuals: the cognitive one (knowing), the effective one (doing) and the affective
one (being). And it is reflective because teaching also implies training critical minds, in
other words, ‘making others think.” Departing from these premises, we decided to
develop an educational project related to the teaching of televisual journalism and
targeting the development of the aforementioned personal dimensions of our students: the
cognitive dimension —through the acquisition of theoretical knowledge—; the effective
dimension —by putting theory into practice—, and the affective dimension —by
stimulating students in various ways.

Any course that sets out to provide students the required professional skills and
competences (Gonzalez and Wagenaar, 2003) to use the television for informative
purposes needs to combine theoretical and practical approaches. Theory: the role of
television as an information media in democratic societies; languages; genres and
formats; and production practices, including the generation of information and the editing
of programs. Practice must deal with analytical and synthetic exercises. The former, to
dissect discourses and to reflect on their contents and structure. The latter, to generate
information that is suitable for TV. Normally, in this project, these synthetic exercises
basically materialize in the creation of a news program by groups of students, including
the generation of each piece of news, and the edition and production of a complete news
program. Until now, analytical exercises had been developed at the classroom level,
following the different guidelines defined by each professor. The Observatorio de la
Calidad de la Informacion en Television has provided a shared analysis model for all
groups, professors and students, and a platform for collaborative and interactive work,
which contribute an environment that nurtures student autonomy and accountability with
regard to the learning process itself (Marin et al., 2011; Torrelles et al., 2012).

Methods

The project proposes the continual monitoring of the quality of information on television
in Spain. To that end, a number of quality parameters were defined that, for simplification
purposes, can be summarized as two: pluralism and professional treatment. Pluralism:
diversity of locations, informative agents, and topics. Professional treatment: sources,
balance, genres and formats, ‘soft” and ‘hard’ information.
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The driving force behind the project is a permanent technology platform for the analysis
of the contents of news programs in the five nationwide TV networks active in Spain. The
unit of analysis is the piece of news (format-defined information). Analysis variables are
organized around the scope of information, who speaks and about whom, what is being
discussed, and how (type of sources, images, rethorical treatment, balance,
contextualization, fit with the TV network). The analysis was completed in two waves
during fall and spring. 43 news programs were analyzed during the 2014 fall term, or
1.753 pieces of news. Results were basically quantitative. It is well known that Social
Sciences quantitative research has limitations and shortcomings that need to be addressed
by combining it with qualitative research. Notwithstanding this, quantitative results
provide insight for the subsequent development of more specific qualitative studies based
on the information collected.

We decided to allocate two students to the analysis of each news program. One of them
records or downloads the appropriate program and uploads it to a video repository so that
the other member of the team and the supervising professor can watch it. The two students
take on the roles of analyst and supervisor in turns. One student completes the analysis of
the first half of the news program and the other reviews the analysis, and vice versa for
the second half of the news program. Corrections made by each reviewer are inputted in
the database, so that a Coding Reliability Index can be derived in the end. A professor
verifies the analysis and its compliance with the applicable protocols. The students need
to complete and review their analyses within one month from the date of broadcasting of
the news program.

This project is voluntary, because it calls for a level of commitment that would not be
found in certain students if the project were mandatory. The students who decide not to
participate in the project are assigned alternative work involving the overall analysis of
news programs. This would be an individual piece of work with little interaction with
their professor, apart from the usual problem-solving. On the other hand, the students who
participate in the project get to experience an environment in which they collaborate and
interact with students and professors from different class groups, thus nurturing
cooperation strategies and skills (Garcia et al., 2001). All project participants, both
students and professors, interact mostly through a specific forum that has been set up in
the Virtual Campus. Students can make questions that professors resolve while they
reinforce analysis criteria. In addition, as new hot topics appear, professors provide
guidelines for their analysis: general categories to be used, tags and keywords. Lastly,
upon conclusion of their work, students put together a report including lessons learned
about the course as well as their overall project experience. Those students who sign up
for the Observatorio de la Calidad de la Informacion en Television and successfully
complete all the assignments are awarded two free elective credits.

Participants attend an initial two-hour lesson on the nature of the project, its operation,
the fields of analysis, and the values of each specific variable. It must be noted that some
significant components of this analysis (sources, formats, genres, treatment) relate
directly to the theory that students are exposed to in the course. Coding protocols are
previously defined, as in any other content analysis project. In this regard, students have
access to all the necessary documents through the Virtual Campus: operations manual,
analysis and review protocol, and variable categories charts. This information is also
included in the database application associated to each data field that students need to fill
out.

The analysis database is powered by Xolomon, a data management and analysis
application available to UCM faculty and staff. Some research (Gil et al., 2011) suggests
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that the use of this type of resources in work groups can further collaborative learning.
Following a preliminary pilot completed using Google Forms, the project team developed
a more powerful, Xolomon-powered database. This database contributes the ability to
assign tasks to each team, and to limit group access rights to their own tasks, thus
preventing interference between difference groups. The design of the Xolomon-powered
database was supported by Xolomon professionals. A special acknowledgement should
be made of the support provided by Carmen Bravo, of the UCM Research Support Unit,
to make sure that the data structure was suitable for subsequent statistical analysis. The
database is hosted in the UCM servers and can be accessed by students and professors
from any Internet connection. This allows professors to monitor student work, make
individual or collective remarks or suggestions, and issue new guidelines as the analysis
progresses.

The UCM Virtual Campus (Moodle 2.6) acts as a meeting point for all project
participants. It is used to assign news programs, upload work documents, share
preliminary data reporting and, most importantly, to channel interaction through its forum
(or, at an individual level, through the Virtual Campus email or instant messenger
application). The Virtual Campus is also used by students to upload their project summary
report, and by professors to post the lists of students who have successfully completed
each assignment and who have been granted the appropriate credits.

The Observatorio de la Calidad de la Informacion en Television has its own NAS
(Network Attached Storage) drive, which was acquired with the funds awarded following
the aforementioned Call for Recognition and Funding of Projects for the Innovation and
Enhancement of Teaching Quality organized by the UCM. Following analysis, videos are
stored in the NAS drive for verification and use in subsequent qualitative research
projects. Lastly, data are subject to statistical analysis using IBM SPSS Statistics version
19 and SAS 9.4 software, although students are not involved in this final analysis.

Results and Discussion

By participating in the Observatorio de la Calidad de la Informacion en Television,
students:

- dissect news programs to study their contents, observe their degree of pluralism, and
understand the processes used to edit pieces of news in different formats and genres.
These are fundamental competencies for their training as future television information
professionals;

- input information in a database, which allows them to learn the use of these information
sorting and classification tools. In addition to this, while performing these tasks, students
categorize information events according to general labels. These skills are useful for
information management purposes;

- get exposed for the first time to one of the most widely used research techniques in the
communication field, content analysis, which they can later on harness to complete their
Graduation Dissertations and during a subsequent academic career.

In their project summary reports, students rate this teaching-learning experience as being
positive or very positive. Virtually all of them stress the fact that, although they are close
to graduation, they had never approached TV news programs from such professional and
academic perspectives. They admit to being, until now, passive spectators uneducated to
appreciate content diversity, sequencing and editorial treatment. Several students are
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surprised that they have not been exposed to similar exercises until now, and they
acknowledge that this project has helped them to find a purpose for previously acquired
knowledge. The following three quotes taken from project summaries reports are
testament to these views:

“I have learned, first of all, how to put four years of theory on journalism genres into
practice. This has allowed me to see what goes into creating a headline, to look for the
use of the 5 W’s, to tell a piece of news apart from a feature story, and to analyze what
information should news anchors provide not to overlap the information provided by
reporters, and vice versa. | have also learned how to structure a news program, the types
of pieces of news included in them, and how they work.”

“The Observatorio has allowed be to build a mental picture of the running order of a news
program, of the production process behind the program, and of the elements that shape
up the program.”

“We get to practice everything that we have learned, thus helping us to single out our
weaknesses and areas for improvement, while allowing us to see the reality behind news
programs and appreciate the amount of work that goes into them. I feel it would be
beneficial to develop similar projects for other course dealing with other media such as
the radio or written press.”

Only 3 of the project’s 86 participants (from a potential participant base of 240) failed to
complete their assignments, while two others left the project after the first week and were
replaced.

A number of students confess their initial reservations towards group work. While some
studies analyze student profiles in order to build ideal groups and improve group
performance (Duran, 2006), and others issue recommendations based on different
variables (Haller et al., 2000), our project decided to charge professors with assembling
work pairs rather randomly, instead of having students deciding who they would like to
work with. In general, participants report good group coordination and a good experience
in this regard too.

Based on project results, it can be said that the predefined analysis rules are clear, and
that the category definitions included in the database facilitate work. The students
appreciate the guidance received through the (Virtual Campus) forum, despite some
complaints about people disrupting the forum operation by making personal queries (e.g.,
guestions about lost access credentials). For some students, the project was ‘enjoyable’,
while for others it was overly thorough.

Most complaints are related to the use of the Xolomon platform. Although users find it to
be intuitive, they (rightfully) complain about the platform freezing every time there was
a mistake while inputting dates or durations, which made it impossible to continue
working on the affected record. In addition, they find it inconvenient to have to save their
work before the application automatically logs them off after twenty minutes.

Conclusions

The project proves that a direct link can be successfully established between teaching and
research, also along the lines of using “research as a form of teaching”, to trigger students
research appetite. The provision of a scenario for collaboration and interaction beyond
the classroom makes practical training and skills acquisition more homogeneous and
coherent (Fleury & Fleury, 2001). The students experience an instance of team work using
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various technology platforms; they rate the activity very positively, and regret not having
been exposed to similar opportunities earlier during their degree.
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Does family background affect job allocation for college
graduates in China?

Changjun YUE
Peking University, China

Abstract: Based on large-scale national survey data on college graduates employment in China, this paper explores
the impact of family background on job allocation, through both descriptive and regression analyses. The result shows
as follows. Firstly, family occupational, educational and regional status are significant influential factors. College
graduates with better family occupational and educational background, living in big/medium cities have more
chances to enter Emerging Industry, Monopoly Industry, Government Industry and SECH Industry. Secondly,
College graduates with better family occupational and educational background, living in big/medium cities have more
chances to enter Governments Sector and State-Owned Enterprise. Better family educational background may help
college graduates enter Foreign-Invested Enterprise. Since the difference between the primary and secondary labor
market is very large, the finding that college graduates with better family socio-economic background have more
chances to enter primary labor market reveals an unfair competition in China.

Key words: higher education; employment allocation; labor market
Introduction

Since the implementation of the reform and opening door policy in 1978, China has
enjoyed a long-term and fast-growing economic boom. China’s GDP reached to about
10.4 trillion US dollars in 2014 (National Bureau of Statistics, 2015). Meanwhile, the
income gap is so large that the Gini coefficient in 2014 exceeded 0.469. Income gap
in China reveals among industries, sectors, cities, regions and so on.

Since 1999, the scale of higher education in China began to expand quickly and the
entrance rate of higher education has greatly improved. In 2002, the gross entrance
rate of higher education reached 15%, indicating that China entered the era of mass
higher education. By 2013, the rate rose to 34.5% and the gross scale of higher
education reached 34.6 million (Ministry of Education, 2014). Meanwhile, the
number of college graduates increased gradually, which rises to 7.49 million in 2015.
The employment of college graduates has become a key problem faced by Chinese
government. College graduate not only feel difficulty to find a job but also feel hard
to get a good job which can reach their expectation. Because China’s job market is
still in transition, the wages in different industries/sectors vary a lot. The theory of
labor market segmentation can explain the huge gap between the primary sector and
the secondary sector in China. Usually, people working in emerging industry and
monopoly industry or in Foreign-invested enterprises and State-owned enterprises can
obtain higher wages.

Parents' education, income, or occupations affect children's education and their
earnings, and the wage premium of having a cadre parent is 15% (Li, 2012). Father’s
education had positive impacts on a Chinese college graduate's educational and
employment outcomes (Li, 2010). Wang (2012) found the college premium is larger
for people in state-owned enterprise in China. Is job allocation determined by merit?
Does family background play an important role? May college graduates from families
of higher socioeconomic status have higher earnings than those of lower
socioeconomic status? This paper will focus on the job distribution of Chinese college
graduates from different family backgrounds.
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Sample description

Data

The data set is from National College Graduates Employment (NCGE) survey
conducted by Peking University in June, 2013. This survey includes 30
universities/colleges in 21 provinces. There are nine “211-Project” universities which
means elite universities in China, nine ordinary universities, seven two-year colleges
or vocational colleges, three independent college, and two private universities. The
survey records students’ demographic characteristics (including family background),
scholarly performance, perception and activities with regard to job search, and final
outlets including job location and starting salaries. There are 15060 valid sheets
turned in. This paper selects a subsample which only includes students with a
bachelor degree. After excluding the observations with missing or invalid values of
the key variables, our final sample contains 10206 individuals.

Variable description

Industry: There are 19 kinds of industries in China, this paper merged them into 6
groups. The first group is Emerging Industry including “Information Transmission,
Software and Information Technology”, “Financial Intermediation” and “Real
Estate”. The second group is Government Industry including “Public Management,
Social Security and Social Organization”. The third group is SECH Industry including
“Scientific Research and Technical Services”, “Education”, “Culture, Sports and
Entertainment” and “Health and Social Service”. The fourth group is Monopoly
Industry including “Production and Supply of Electricity, Heat, Gas and Water”,
which is related to natural resource and owned mainly by state. The fifth group is
Manufacturing Industry which belongs to a relative competitive market. The sixth
group is Other Industry including 9 remaining industries, namely: “Agriculture,
Forestry, Animal, Husbandry and Fishery” ,“Mining”, “Construction”, “Wholesale
and Retail Trades”, “Transport, Storage and Post”, “Hotels and Catering Services”,
“Leasing and Business Services”, “Management of Water Conservancy, Environment
and Public Facilities”, “Services to Households, Repair and Other Services”.

Sector: There are 12 kinds of sectors in the survey. This paper merged them into six
groups as follows: Governments, State-Owned Enterprise, SECH Sector (Science,
Education, Culture, Health and so on), Foreign-Invested Enterprise, Domestic Private
Enterprise, and Other Sector.

Family occupational status: This paper deals family occupational status with parents’
occupation as a proxy variable and analyzes its influence on student’s employment
opportunity. 9 major types of occupations are involved in the survey. According to
specific national conditions, this paper defines levels of occupations as follows: (1)
government official, organizational staff, manager and specialist, all of which enjoy
higher social prestige, as “Upper occupation”. (2) Individual businessman, sales,
private entrepreneur, laborer, rural migrant worker and farmer, which enjoy lower
social prestige, as “Lower occupation”.

Family educational status: This paper deals family educational status with parents’
academic qualification as a proxy variable. The types of parents’ academic
qualifications in the survey are classified into seven groups. This paper defines the
former 3 groups (graduate school, 4-year university and 2-year college) as “College
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degree and above”, and the latter 4 groups (high-school & equivalence, junior middle
school, primary school, and illiterate or semiliterate) as “High school and below”.

Family economic status: Family income per capita is a key variable of the economic
family background. It is a categorical variable with seven intervals in the survey. This
paper defines family with income per capita less than 10,000 Yuan as “Low income”,
family with income per capita between 10,001 Yuan and 20,000 Yuan as “Middle
income”, family with income per capita greater than 20,001 Yuan as “High income”.

Family regional status: In the survey home area is classified into five groups. This
paper defines metropolis and medium city as “Big/middle city”, and county/town,
small town and countryside as “County and below”.

Statistical description

Table 1 shows the comparison on monthly starting salary. It shows that college
graduates from families of higher socioeconomic status have higher earnings than
those of lower socioeconomic status. (1) The monthly starting salary of college
graduates from families of upper occupation is 12.0% higher than that of other college
graduates. (2) The monthly starting salary of college graduates from families of
college education and above is 13.4% higher than that of other college graduates. (3)
The monthly starting salary of college graduates from families of middle income and
high income are 8.8% and 18.4% higher than that of college graduates from families
of low income, respectively. (4) The monthly starting salary of college graduates from
families of big/middle city is 6.2% higher than that of other college graduates.

Table 1. Statistical description of monthly starting salary

Variable Mean(Yuan)  Std. Dev.(Yuan) N

By parents’ occupation:

Lower occupation 3155 1281 2356
Upper occupation 3533 1655 919
By parents’ education level:

High School and below 3156 1279 2375
College degree and above 3578 1676 849

By annul family income per capita:

Low income family 3006 1238 1129
Middle income family 3272 1294 1196
High income family 3558 1667 922

By Home location:
County and below 3172 1283 1794

Big/middle city 3370 1530 1419
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Table 2 shows the comparison on monthly starting salary by employment industry. It
shows that there are significant gaps among the incomes of 6 kinds of industries.
Emerging Industry enjoys the highest monthly starting salary averaging 3660 Yuan.
Monopoly Industry ranks the second highest monthly starting salary averaging 3317
Yuan. Thus, most college graduates regard these two industries as ideal employment
goal. Although the monthly starting salaries of both Government Industry and SECH
Industry are not high, these two industries in China have more invisible welfare and
benefited from stable jobs and better working environment. Therefore, these two
industries also receive welcome from college graduates.

Table 2. Monthly starting salary comparison by industry (Yuan)

Industry Emerging  Government SECH Monopoly Manufacturing Other
Industry Industry Industry Industry Industry Industry
Salary 3660 3132 3043 3317 3129 3114

Table 3 shows the comparison on monthly starting salary by employment sector. It
shows that there are significant gaps among the incomes of 6 kinds of sectors.
Foreign-invested enterprise enjoys the highest monthly starting salary. State-owned
enterprise ranks the second place. These two sectors are college graduates’ ideal job
units. Although the monthly starting salaries of both Government sector and SECH
sector are not high, these two sectors can provide more invisible welfare, job
stabilization and better environment. Thus, these two sectors are also college
graduates’ choice.

Table 3. Monthly starting salary comparison by sector (Yuan)

Sector Governments State-owned SECH Foreign- Domestic Other
enterprise sector invested private sector

P enterprise enterprise
Salary 3251 3387 2909 3625 3133 3207

Regression analysis

Regression model

This section analyses the influential factors on college graduates’ job allocation using
regression model. The dependent variable represents different types of industries/
sectors, so it is a categorical dependent variable, with the value equals to 1, 2, 3, 4, 5
and 6, respectively. Therefore, Multinomial Logit model will be used, with one type
as the base category. This paper sets the group of Manufacture Industry / Domestic
private enterprise as base category. The regression model of is as follows:

P =1i]X)

PY =5]%)

Logit(P,.) = In( ) =B+ B,%+B.X  (i=12346 (1)

The independent variables can be divided into three groups. The first group is
graduates” family background variables including: (1) Parents’ occupation. (2)
Parents’ schooling year on average. (3) Family economic status, classified into Low
income family (accounting for 37.5%), Middle income family (accounting for 35.4%),
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and High income family (accounting for 27.1%), using Low income family as the
base category. (4) Home location. The second group is individual personal
characteristics, including: (1) Gender. (2) Minority or not. (3) Only one child or not in
family. The third group is graduates’ human capital variables, including: (1) College’s
prestige, classified into “211-project” elite university, ordinary four-year university,
other university (two-year college or vocational college, independent college and
private university), with the last one as the base category. (2) Academic grades,
classified into top 25% group and last 75% group. (3) English certificate. (4)
Communist Party of China (CPC) member.

Regression results

Table 4 shows the regression results examining the effect of family background on the
job opportunity of college graduates to enter each industry. In general, family
occupational, educational and regional status are all significant influential factors on
chances to enter Emerging Industry, Monopoly Industry, Government Industry and
SECH Industry compared to Manufacturing Industry. Graduates with better family
occupational and educational background, living in big/medium cities have more
chances to enter Emerging Industry, Monopoly Industry, Government Industry and
SECH Industry.

(1) Parents’ occupation is a significant explanatory variable, as three out of four
coefficients of it are positive significantly, indicating that students with superior
occupational background have better chance to enter Emerging Industry, Government
Industry and SECH Industry. (2) Parents’ average schooling year is also a significant
explanatory variable, as two out of four coefficients are positive significantly,
indicating that students with high academic qualification family have better chance to
enter Emerging Industry and Monopoly Industry. (3) Home location a significant
explanatory variable as well, since three out of four coefficients are positive and
statistically significant, indicating that students living in big/medium cities have better
chance to enter Emerging Industry, Monopoly Industry and SECH Industry. (4)
Family economic status seems not to be an important variable since most of
coefficients are insignificant. The reason may be that the family income per capita is
not an ideal variable in that most students don’t know the exact number of family
income. Besides, human capital and personal characteristics also play important roles
on job allocation. Graduates with good academic grades from elite university and
from one-child family have better chance to enter Emerging Industry, Monopoly
Industry, Government Industry and SECH Industry compared to Manufacturing
Industry.
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Table 4. Probability of entering each industry

Dependent variables Emerging Government SECH Monopoly
Industry Industry Industry Industry
1 ) 3 (4)
Parents’ occupation 0.3202" 0.6215" 0.5351"" 0.3550
(Upper occupation=1) (0.1843) (0.3058) (0.2066) (0.2567)
Parents’ schooling year 0.0590"" 0.0539 0.0220 0.10717"
(0.0221) (0.0426) (0.0252) (0.0322)
Middle income family 0.0242 -0.1431 -0.0576 -0.3511"
(0.1439) (0.2966) (0.1634) (0.2070)
High income family 0.2391 0.0724 -0.2205 -0.4766"
(0.1684) (0.3113) (0.1957) (0.2545)
Home location 03975 0.1648 0.3276" 0.4531"
(Big/middle city=1) (0.1337) (0.2505) (0.1538) (0.1948)
Gender -0.7084™" -1.0291"" -0.9887"" 0.4365"
(Male=1) (0.1377) (0.2441) (0.1553) (0.2369)
Minority -0.4749" -0.4769 -0.0296 -0.5144
(Han=1) (0.2524) (0.4394) (0.3015) (0.3346)
One child 0.4955™" 1.1473™ 0.5591"" 0.6636
(One child=1) (0.1463) (0.2781) (0.1671) (0.2121)
“211-project” elite university 0.8489™" 1.1064™ 0.8342"" -0.0179
(0.1748) (0.2735) (0.1934) (0.3029)
Ordinary four-year university -0.4487" -0.7976" -0.3926™ 0.4647"
(0.1432) (0.3516) (0.1696) (0.1987)
Academic grades in top 25% 0.5083"" 0.2418 0.6686 0.8928™"
group (Yes =1) (0.1456) (0.2672) (0.1625) (0.2010)
English certificate -0.2926" -0.0396 -0.7100"" -0.6259"
(Yes =1) (0.1633) (0.3350) (0.1788) (0.2170)
CPC member 0.0777 0.8339™" 0.1607 0.0066
(Yes =1) (0.1282) (0.2417) (0.1468) (0.1898)
Intercept 0.4517 -2.3175™ 0.2343 -2.1499™
(0.3644) (0.7037) (0.4199) (0.5248)
Observations 3370 3370 3370 3370
Pseudo R-Square 0.154 0.154 0.154 0.154

Notes: The reference category is Manufacturing Industry. Standard errors in parentheses. ***, ** and *
indicate statistical significant levels of 1%, 5% and 10%, respectively.

Table 5 shows the results of logistic regression examining the effect of family
background on college graduates’ job opportunity enter each sector. In general, family
occupational, educational and regional status are all significant influential factors on
chances to enter Governments, State-Owned Enterprise and Foreign-Invested
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Enterprise compared to Domestic Private Enterprise. Graduates with better family
occupational and educational background, living in big/medium cities have more
chances to enter Governments Sector and State-Owned Enterprise. Graduates with
better family educational background have more chances to enter Foreign-Invested
Enterprise.

Table 5. Probability of entering each sector

Dependent variables SECH Foreign-
State-owned .
Governments . sector invested
enterprises .
enterprises
(1) (2 ©)) (4)
Parents’ occupation 0.3668" 0.3166"" 0.2992 0.1318
(Upper occupation=1) (0.2046) (0.1250) (0.1931) (0.1903)
Parents’ schooling year 0.1909™ 0.0446™" 0.0310 0.0589™
(0.0303) (0.0159) (0.0252) (0.0254)
Middle income family -0.6911° -0.2576"" -0.0978 -0.2017
(0.2026) (0.1056) (0.1667) (0.1707)
High income family -0.4247" -0.1784 -0.3695" 0.1342
(0.2076) (0.1217) (0.1977) (0.1833)
Home location -0.1173 0.2096™ 0.1983 0.0481
(Big/middle city=1) (0.1751) (0.0960) (0.1532) (0.1492)
Gender 0.1553 0.7080"" -0.1176 0.0021
(Male=1) (0.1687) (0.0981) (0.1491) (0.1445)
Minority -0.4060 -0.3142" -0.3694 -0.0725
(Han=1) (0.3007) (0.1840) (0.2753) (0.3032)
One child 0.6844™" 0.4028™" 0.2199 0.0843
(One child=1) (0.1918) (0.1038) (0.1648) (0.1618)
“211-project” elite university 0.1828 -0.5397"" -0.2042 -0.0506
(0.1908) (0.1154) (0.1683) (0.1683)
Ordinary four-year university 0.1270 0.1024 -0.4987" 0.0897
(0.2050) (0.1061) (0.1859) (0.1707)
Academic grades in top 25% group -0.0754 0.0954 0.1232 0.0946
(Yes=1) (0.1815) (0.0995) (0.1575) (0.1527)
English certificate 0.1163 03181 -0.2915" 0.8308""
(Yes =1) (0.1953) (0.1089) (0.1624) (0.2030)
CPC member 0.5023™" 0.2289™" -0.0175 -0.0206
(Yes =1) (0.1643) (0.0927) (0.1480) (0.1440)
-3.8960"" -0.9660"" -1.0270™ -2.6055""
Intercept
(0.4891) (0.2625) (0.3962) (0.4384)
Observations 3674 3674 3674 3674
Pseudo R-Square 0.124 0.124 0.124 0.124

Notes: The reference category is Domestic Private Enterprises. Standard errors in parentheses. ***, **
and * indicate statistical significant levels of 1%, 5% and 10%, respectively.
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Conclusions

Based on national college graduates employment survey data of China, this paper
explores the impact of family background on job allocation, through both descriptive
and regression analyses. The empirical result shows that the income gap among
industries/sectors is significantly large which is in accord with the severe market
segmentation (Knight and Li, 2005). Emerging Industry, Monopoly Industry,
Government Industry and SECH Industry belong to primary labor market in China.
Governments Sector, State-Owned Enterprise and Foreign-Invested Enterprise are
ideal job sectors for most Chinese college graduates. The empirical result also shows
college graduates with better family socio-economic background have more chances
to enter primary labor market.

College graduates from elite university are easy to enter the advantage
industries/sectors. However, Yue (2015) found that students with better family
occupational, educational, regional, and economic status have more chances to enter
elite universities. Therefore, employment opportunity inequality in college graduates
market has enhanced after China’s college expansion. Chinese economy is
undergoing middle income trap and job chances become scarce especially for college
graduates. How to reduce job inequality in college graduates market is a serious
challenge for the effective allocation and use of senior human resources.
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How Financial Education affects Mathematics performance?
Evidence from Spain in the context of the Program School 2.0
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Abstract: In this paper we evaluate the effect of participation in the Program School 2.0 on both Financial Education
and Mathematics performance using data from PISA 2012. The School 2.0 Program was implemented in 2009 in some
Spanish Autonomous Communities. This program promoted the use of computers, both in school and at home, among
elementary and high school students. We detect that a greater benefit is obtained when the contents of Financial
Education are taught in conjunction with the contents of the subject of Mathematics, although the mean effect of
Financial Education over Mathematics is more intense in Communities that have not participated in the Program School
2.0. This result may be related to the fact that only a moderate use of computer for personal use increases Mathematics
and Financial Education performance. Nevertheless, given the recent implementation of the Program School 2.0, we
should expect some “learning effects” that should be confirmed with future data.

Keywords: Program evaluation; PISA; Financial Education; Mathematics
Introduction

The recent economic and financial crisis has demonstrated that economic recovery
requires the participation of all economic stakeholders (Lester and Williams, 2010).
Financial Education enables the individual to acquire a series of very useful skills for
adulthood and this should be a component of student learning. Studies have indicated
that people who have received Financial Education show a greater tendency to manage
their savings before retirement (Cole et al., 2010), participate more in the stock markets
(Van Rooijj et al., 2011), and take greater care when choosing mortgages or loans with
lower interests and fees (Lusardi and Tufano, 2009).

As indicated by Lusardi and Mitchell (2009), the incorporation of Financial Education
into the academic curriculum has a positive impact on young people and facilitates the
development of skills in the areas of savings, loans, investments, critical thinking and
problem solving.

This article analyses the relationship between performances in Mathematics and
Financial Education, subject to their participation in School Program 2.0. First, some
studies (Suiter and McCorkle, 2008) have found that the melding of Mathematics and
Financial Education favours the development of responsible financial behaviours.
Second, the majority of problems that students need to resolve on the PISA-Financial
questionnaire require the completion of numerical calculations. In addition to linking
Mathematics and Financial Education skills, this paper aims at introducing a third
analytical element: the influence of ICT (Information and Communication
Technologies) in schools in regards to School Program 2.0.

Material and Methods

Program School 2.0

In July 2009, the Spanish Education Sector Conference adopted an investment of
€98,182,419 for the implementation of the Program School 2.0 (Resolution of 3 August,
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2009, of the Technical Secretariat General, for which it published the Agreement of the
Council of Ministers of 31 July, 2009)

The allocation of these funds was to co-finance 50% of the following activities, within
the Autonomous Communities: (1) The transformation of all 5th and 6th Primary
Education and all 1st and 2nd Compulsory Secondary Education classrooms into digital
classrooms at public schools; (2) The provision of computers for the personal use, (3)
The development of digital content that may be used by teachers. However, the
Autonomous Communities' participation in School Program 2.0 was not homogeneous
and three levels of participation were discernible:

(1) Total Participant Communities (TP): Andalusia, Aragon, Cantabria, Castile-
Leon, Castilla-La Mancha, Catalonia, Extremadura, Galicia, Navarra, Basque
Country, La Rioja, Ceuta and Melilla

(i) Partial Participant Communities (PP): Asturias, Balearic and Canary Islands.
These one will not be considered in the following analysis.

(ii1)) Non-participat Communities (NP): Madrid, Murcia and the Valencian
Community.

Econometric model

We consider two latent variables FE{ and MAT;" that denote "knowledge in Financial
Education" and "knowledge in Mathematics”, respectively. Both variables are
influenced by observable characteristics (family group, resources available at home and
at the school) and unobservable characteristics (innate aptitudes of students, their level
of motivation). Additionally, the relationship between them can flow in both directions.
On the one hand, Financial Education can provide a more applied perspective for
certain mathematical concepts, so it can be useful to reduce the degree of abstraction
that is so often argued as a difficulty by students when dealing with exact sciences.
Moreover, students with a greater ability for numerical reasoning may find it easy and
attractive to choose the field of Financial Education. In general, the score obtained in
both areas may be expressed using the following system:

FE{ = X1;P1 + &1 1
MATi* = OZEFL-* + eriﬁz + i (2)

where X7; and X7; are vectors of observable characteristics, 3; and (3, are vectors of
parameters, €;; and €,; are both error terms, which we assumed follow a bivariate
normal distribution with zero mean, unit variance and correlation coefficient: p:

(). 9) ®

and such that E[X};, €4;] = 0 and E[X5;, £5;] = 0. Thus, if p is equal to zero, FE; it is
not endogenously determined and both equations may be solved separately.

The following explanatory variables were introduced in both equations: characteristics
of students and family (gender, nationality, repetition of grade level, availability of a
computer at home, educational level of parents), and characteristics of the school
(average size of class, ratio of schoolgirls at the school, size of residing municipality).
In the equation for MAT, we considered the following explanatory variables: if there is
a school-policy on the use of computers in the classroom and on the quality assessment
of Mathematics, the percentage of teachers with ISCEDSA qualifications, if the student
has a computer in the classroom and the frequency of ICT use to do homework.
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In the equation for FE, explanatory variables introduced were the following: if the
contents of Financial Education are compulsory, if it is delivered within a specific
subject (Mathematics, Economics, Social Sciences and Humanities), the length of time
Finance Education has been delivered, if teaching staff of Financial Education belong
to the school’s faculty and if the teachers have received specific training.

Regarding student environment, two instrumental variables were introduced taking as
a reference evidence from the literature on Financial Education (Pinto et al., 2005;
Williams, 2010): (i) a binary variable that takes value 1 if the student indicates talking
to his/her parents almost every day or 1-2 times a week about financial issues (savings,
household spending, banks, etc.) and (ii) a binary variable that takes value 1 if the
student indicates earning money from working (tutoring, babysitting) or helping out in
a family business.

However, we did not observe the level of knowledge in Mathematics and in Financial
Education (FE; or MAT;"), rather the results of PISA (FE;and MAT;). PISA (2012)
scores are based on calculations on a metric scale, with a 500 point average for all
OECD countries and a standard deviation of 100 points. For a better understanding,
they are usually divided into proficiency levels. This classification, recommended by
PISA Technical Report is useful because it allow us to communicate about the
proficiency of students in terms other than numbers.

The variable FE; is an ordered variable that classifies the PISA-Financial results into 5
levels: (1) “lowest performers™: less than 400.33 points, (2) “low performers”: between
400.33 and 475.10 points, (3) “moderate performers”: between 475.10 and 549.86
point, (4) “strong performers”: between 549.86 and 624.63 points and (5) “top
performers”: over 624.63 points.

The variable MAT; is another ordered variable that classifies the PISA-Mathematics
results into 6 Levels: (1) “lowest performers”: less than 357.7 points, (2) “low
performers”: between 357.5 and 420.1 points, (3) “low moderate performers”: between
420.1 and 482.4 points, (4) “high moderate performers”: between 482.4 and 544.7
points, (5) “strong performers” between 544.7 and 607 points and (6) “top performers™:
over 607 points. Observed variables are linked to the latent variables according to the
following expressions:

1if FE; < w,

2if wy < FE{ < w, 4)
FE; =<3 if wy < FE{ < w3

l4 if wg < FE{ < w,

5if w, < FE}

1if MAT} <1,

2if 1y < MAT] < 1, 5)
3if 1, < MAT} < 13

4if 13 < MAT; <14

[5if 7, < MAT! < 15

\6if 15 < MAT;

MAT; = %

where w; < W, <wsz <w, and 71 < 7, < 73 < 74 < Ty are the cut-off points.

We proceeded to calculate two bivariate probit models. In the first one, the effect of EF
on MAT is considered as a constant, and therefore, a standard ordered bivariate probit
model was calculated. The second alternative is a bivariate probit with mixed effects
assuming that the parameter a follows a normal distribution with mean p, and standard
deviation o,. The denomination “mixed effects” makes reference to the existence of
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heterogeneity regarding the impact of FE over MAT across students. Using a statistical
distribution allow us to distinguish between those who are able to transform the skills
gained in FE into better results in MAT, and also, those students with higher difficulty
in cross-curriculum learning in MAT from skills learned in FE. With regard to
computational aspects, the calculation for the standard model was done using the
command proposed by Sajaia (2008), while for the model with mixed effects we have
adapted the routine proposed by Buscha and Conte (2010).

Data

PISA is a cross-sectional study, conducted every three years that commenced in 2000
for 15 year old students, with the purpose of evaluating their performance in the areas
of mathematics, reading and science, as well as cross-curriculum problem solving
skills. In addition to the general module and the CBA module (computer based
assessment), a third type of test was conducted to measure financial literacy.

Regarding the specific module concerning Financial Education, the sample for Spain
contains 1,108 observations, even if we restrict the sample to public schools this is
reduced to 765 observations. Regarding participation in School Program 2.0, there are
167 observations for non-participating communities (NP), 532 for totally participating
Communities (TP) and 66 for partially participating Communities (PP). In this paper
we will only focus on TP and NP Communities.

Results and Discussion

Table 1 shows the results for the models of TP Communities with and without mixed
effects, and Table 2 offers the same results for NP Communities. This existence of
substantial heterogeneity in the effect of Financial Education on the results in
Mathematics among the students is confirmed by the significance of the parameters (u
and o) for TP and NP Communities.

In both types of Communities, a moderate use of computer/tablet, whether for
homework or for class lessons, is associated with a better performance in Mathematics
and Financial Education. Nevertheless, this positive effect is not observe for the case
of almost daily or everyday use. This result could be indicative that the adaptation
process to new methodologies may require a revision. For the model with mixed effects
for TP Communities, schools that have a policy on the use of computers in the
classroom and for quality assessment in Mathematics tend to score higher for this
subject.

Regarding to the placement of Financial Education in the teaching project, a positive
effect is observed when there is an obligation to teach this subject and it has been
delivered for more than two years at the school. The latter result may be related to the
existence of learning outcomes within the teaching plans, since with an increased
number of years of “running”, teachers know better how to reach students.

Talking with parents about issues related to Financial Education or having work are
significant positive variables, with the first variable having great influence on the score
for Financial Education.

The fact that teaching faculty corresponds to the school teachers instead of
professionals from public, private or NGOs is not significant for TP Communities, but
it is (positively) for NP Communities. The percentage of teachers who have received
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specific training in Financial Education during the past year is not significant for TP
Communities, however, it is for NP Communities.

Table 1. Estimation of Bivariate Ordered Probit Model for Mathematics and Financial Education Scores.
Communities with Total Participation

Without Mixed Effects With Mixed Effects
Mathematics Coef Std.D Coef Std.D
Financial Education Score 1.215 0.069 HAk
Student (boy) 0.457 0.103 HxE 0.433 0.193 Hkk
Immigrant -0.149 0.077 ** -0.339 0.090 HHK
Non-repeating 0.175 0.041 wx 0.334 0.045 ok
Use of Computers Policy 0.224 0.100 ** 0.180 0.032 HHE
Mathematics Quality Policy 0.011 0.163 0.050 0.028 *
Average Class Size 0.005 0.007 -0.006 0.008
Ratio of Schoolgirls -0.928 0.360 ** -0.599 0.413
Ratio of ISCED5A Teachers 0.142 0.110 0.181 0.143 **
Computer/tablet at home 0.349 0.117 HAk 0.431 0.218 H*
Computer/tablet at school -0.136 0.010 HHE -0.146 0.035 HHE
ICT for homework ok
1-2 times/week 0.230 0.113 ** 0.141 0.148
Almost every day -0.068 0.011 HHE -0.245 0.105 **
Everyday -0.440 0.241 ** -0.695 0.288 HHK
Financial Education
Non-repeating 1.198 0.121 HHE 1.250 0.236 HHE
Student (boy) 0.363 0.091 HxE 0.315 0.102 HHK
Immigrant -0.305 0.162 * -0.238 0.108 *
Student talks to parents 0.092 0.011 HHE 0.172 0.011 HHE
Student works 0.041 0.071 ** 0.102 0.026 HHK
Computer/tablet at home 0.454 0.205 HHE 0.239 0.146 HHE
Subject, less than 2 years ago 0.304 0.154 ** 0.572 0.192 **
Subject, more that 2 years ago 0.407 0.202 wx 0.635 0.188 HE
Compulsory subject 0.276 0.155 * 0.664 0.207 *
Explanation
Cross-curricular subject -0.342 0.126 HHE -0.403 0.177 ok
Within Economics Subject -0.331 0.013 ** -0.420 0.137 **
Within Mathematics Subject 0.270 0.065 HHE 0.221 0.103 HHE
Within Science or Humanities Subjects -0.128 0.050 wx -0.093 0.177 wx
Teacher Training Courses 0.042 0.139 0.086 0.135
Teacher: Teacher from School 0.175 0.147 0.260 0.156
Average Class Size -0.016 0.006 wx -0.023 0.175 wx
Ratio of Schoolgirls -0.066 0.281 -0.017 0.007
Interaction: Computer/tablet at school and
Financial Education within Mathematics -0.485 0.056 HAk -0.602 0.289 oAk
Interaction: ICT for homework and in Financial
Education within Mathematics
1-2 times/week 0.207 0.062 ** 0.326 0.173 **
Almost every day -0.192 0.082 ** -0.047 0.200 **
Everyday -0.804 0.323 *k -0.147 0.278 **
Constant -0.736 0.245 ke -0.935 0.445 HEK
p(mixed effect) 1.222 0.254 oAk
o(mixed effect) 0.653 0.287 Hokok
p 0.627 0.149 HxE 0.351 0.178 Hkk
Log likelihood -1,174.959 -1,147.912
N 532 532

All cut-off points are significant at 5%. In both equations, the size of the residing municipality and the highest educational level of
the father/mother have been included as an explanatory variable. Omitted variables: schoolgirls, repeating students, national, use
computer for homework 1-2 times/month or less frequently, non-compulsory Financial Education, Financial Education subject not
available. (***: Significant at 1%; **: significant at 5%; *: significant at 10%).

Table 2. Estimation of Bivariate Ordered Probit Model for Mathematics and Financial Education Scores. Non-
participating Communities

Without Mixed Effects With Mixed Effects

Mathematics Coef Std.D Coef Std.D

Financial Education Score 1.291 0.142 HAk

Student (boy) 0.688 0.199 HxE 0.624 0.201 Hkk
Immigrant -0.616 0.278 ** -1.844 0.419 HHK
Non-repeating 0.826 0.338 wx 2.051 0.548 oAk
Use of Computers Policy 0.332 0.203 0.490 0.858
Mathematics Quality Policy 0.547 0.371 1.670 2.336

Average Class Size -0.040 0.025 -0.142 0.199

Ratio of Schoolgirls at class -1.257 0.568 1.060 2313

Ratio of ISCED5A Teachers
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Computer/tablet at home 0.592 0.256 wx 0.845 0.316 HE
Computer/tablet at school -0.064 0.021 HHE -0.226 0.112 **
ICT for homework
1-2 times/week 0.029 0.009 HxE 0.021 0.006 HHK
Almost every day -0.049 0.024 ** -0.216 1.482 **
Everyday -0.102 0.050 ** -0.614 0.201 Hrk
Financial Education
Non-repeating 1.180 0.210 HHE 1.240 0.189 HHE
Student (boy) 0.350 0.128 ** 0.310 0.098 HHK
Immigrant -0.503 0.272 * -0.391 0.115 *
Student talks to parents 0.228 0.100 ** 0.344 0.165 **
Student works 0.257 0.130 ** 0.195 0.068 HHK
Computer/tablet at home 0.631 0.349 wx 0.241 0.108 HE
Subject, less than 2 years ago 0.121 0.016 HHE 0.798 0.378 **
Subject, more than 2 years ago 0.728 0.321 wx 0.941 0.450 wx
Compulsory subject - - - -
Explanation
Cross-curricular subject -0.607 0.134 HHE -0.214 0.064 oAk
Within Economics Subject -0.670 0.216 HHE -0.771 0.349 ok
Within Mathematics Subject 0.105 0.038 HHE 0.297 0.084 HHE
Within Science or Humanities Subjects -0.249 0.036 HHE -0.242 0.015 ok
Teacher Training Courses 0.786 0.279 HHE 0.952 0.445 ok
Teacher: Teacher from School 0.789 0.382 *k 0.808 0.323 **
Average Class Size 0.038 0.026 0.863 0.515
Ratio of Schoolgirls at class 0.573 0.874 0.039 0.030
Interaction: Computer/tablet at school and
Financial Education within Mathematics -0.434 0.132 HxE -0.830 0.211 Hkk
Interaction: ICT for homework and in Financial
Education within Mathematics
1-2 times/week 0.184 0.067 HHE 0.180 0.063 Hkk
Almost every day -0.263 0.025 HHE -0.350 0.075 ok
Everyday -0.337 0.067 *k -0.413 0.065 **
Constant 0.468 0.421 -0.998 0.572 **
w(mixed effect) 1.410 0.308 Hokok
o(mixed effect) 0.257 0.081 Hokok
p 0.751 0.178 HxE 0.271 0.101 Hkk
Log likelihood -360.159 -347.454
N 166 166

Same footnote than previous table.

Figure 1 shows the density functions corresponding to the effect of Financial Education
on Mathematics in TP and NP Communities. The mean effect of the Financial
Education variable on Mathematics is more intense in NP Communities than for TP
Communities (1.410 compared to 1.222) and it is also more concentrated. This implies
that in TP Communities there are students who receive great benefit from learning
Financial Education in regards to Mathematics scores (30% of the distribution is above
2), but there are also students who are found in the opposite situation (10.62% are below
zero), i.e., that obtain good results in Financial Education, but poor results in

Mathematics.

0 1 2 3
Effect of Financial Education over Mathematics

Autonomous Communities with total participation
————— Autonomous Communities with no participation

Figure 1. Density Functions of the Effect of Financial Education on Mathematics Scores According to Participation

in School Program 2.0 (repeating and non-repeating students are included)
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The sample size of the TP Communities allows calculation of the bivariate probit model
with mixed effects distinguishing between repeating and non-repeating students We
consider that this analysis is interesting given the relevant proportion of repeating
students (for TP Communities, 25% of students had repeated one year and nearly 10%
had repeated two years). The results of the estimation are not shown due to their size,
but are available on request from the authors. Figure 2 shows the density functions for
repeating and non-repeating students in TP Communities.

[0 1 2 3
Effect of Financial Education over Mathematics

No repeater students
————— Repeater students

Figure 2. Density Functions of the Effect of Financial Education on Mathematics Scores According to Repeating a

School Year. Only Communities with Total Participation in School Program 2.0

The effect of Financial Education on Mathematics is, on average, 1.4491 for non-
repeating students compared to 0.8234 repeating students. Consequently, in TP
Communities, there is a multiplicative effect (which also might be described as a
positive externality) of Financial Education on Mathematics for non-repeating students.
However, for students who have repeated a school year, the transmission of knowledge
or skills from Financial Education to Mathematics occurs at a lower rate (the sample
size does not allow us to differentiate between students who have repeated on one or
two school years).

These results appear to suggest that for some students learning operates like an osmosis
system, in a manner that knowledge/skills from Financial Education are transferred to
the field of Mathematics with a clearly positive effect. However, there are other students
that seem to operate within a separate system, whereby they “do" well in Financial
Education but have less satisfactory results in Mathematics.

Conclusions

This work has confirmed the importance of young people to understand Financial
Education concepts, not only because it involves a significant improvement for scores
in this area, but also because it holds, to a great extent, a beneficial effect on the skills
acquired within the subject of Mathematics. It has shown that a greater benefit is
obtained when the contents of Financial Education are taught in conjunction with the
contents of the subject of Mathematics. From the point of view of Higher Education,
the main recommendation of this paper is that faculties preparing teachers for primary
and secondary schools should include the standards of financial literacy and the
relationship with mathematical concepts in their academic programmes.
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Regarding the influence of ICT on the skills for both subjects, the benefit of having a
computer for personal use by students is observed, both for school and home use. This
positive effect is associated with a moderate use of computers (1-2 times/week), but is
not observed for the case of daily use. However, we must interpret the results with
certain caution, as not much time has passed since the implementation of these new
teaching methodologies, so we should expect to see a "learning effect" over time. In
this case, future waves of PISA should be should be used to test this hypothesis.

It has been verified that 100% of students in Communities that have not participated in
School Program 2.0 have experienced a positive effect of Financial Education on
Mathematics, meanwhile Communities with total participation had approximately 10%
of students with mixed results in both areas. Given that the analysis included variables
related to the student, his/her family, the use of ICT as a teaching methodology, and the
means of explaining how Financial Education in relation to other subjects, we must
consider which other variables (motivational, linguistic, procedural) are hindering
student learning, since these deficiencies in their education could imply a major
detriment to his/her subsequent development as an adult.
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The Winding Path Back to School: Hidden Obstacles to Higher
Education for Low-Income Single Mothers
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Abstract: This paper explores obstacles to the pursuit of higher education for low-income single mothers in the United
States. Findings are based on a three-year qualitative study, including 66 in-depth interviews with 37 low-income single
parents who were pursuing educational goals through an anti-poverty program in Boston, Massachusetts. Respondents
were questioned about their past and current experiences, goals, motivation, and fears related to post-secondary
education. All mothers interviewed believed that getting a college degree would help them to secure employment and
move their families out of poverty. Findings revealed institutional and practical obstacles to their pursuit of higher
education, including conflicting advice from “experts” and difficulty retaining public benefits while attending school.
The primary obstacles that emerged were categorized as follows: (a) winding paths and dead ends, (b) difficult
transitions, (c) short-sighted decisions, and (d) inflexible institutions. Also evident among interviewees were
misconceptions about the policies and practices of institutions of higher education, such as not predicting the difficulty
of transferring credits between schools and lack of understanding about differences between degree programs. These
obstacles have yet to be explored in literature about higher education for low-income parents. Policy and practical
implications for higher education as a route out of poverty are discussed.

Keywords: Higher education, poverty, low-income families, qualitative research
Introduction

Education is one of the most effective ways for low-income single mothers to increase
their earning capacity and gain access to highly skilled, quality, sustainable
employment (Adair and Dahlberg 2002; Institute for Women’s Policy Research
(IWPR) 2008; Strawn and Martinson 2000). Single mothers with dependent children
are the most likely of any demographic group in the United States to be poor (Olson
and Banyard 1993; Seecombe and Walters 1998). Attaining high school, college and
other forms of education allows access to higher lifelong earnings and employment
benefits. Education also makes low-income women less likely to rely on public benefits
for their economic wellbeing (Adair 2001). Pursuing educational opportunities has been
shown to improve the self-esteem and job prospects of low-income single mothers
(IWPR, 2008) and to positively impact the educational attainment of their children
(Jimerson, Egeland and Two 1999). Still, very few low-income single mothers actually
earn college degrees in the United States. As such, it is of paramount importance to add
to the dearth of research about lesser known obstacles to the educational achievement
of low-income single mothers.

Recognized Obstacles to Higher Education for Low-Income Single Mothers

Perhaps the most obvious and well-documented obstacle to the educational
achievement of low-income single mothers is financial stress. College tuition is
expensive even for middle class and wealthy Americans, and low-income single
mother-headed families are already under tremendous financial strain. Add to this
strain, the reality that welfare benefits could be to be taken away if a recipient is
attending school or attending school for too long. Furthermore, financial aid and
scholarship applications, which have the potential to alleviate some financial stress,
create their own maze of deadlines and forms for overwhelmed single parents.
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The prospect of going back to school also raises the issue of finding convenient,
affordable, quality childcare. Classes are often offered at different times during the day
or evening on alternating days of the week, and they change every semester, making it
difficult to negotiate a set schedule with a sitter or daycare center. Many struggle fulfill
work and family responsibilities while patching together childcare arrangements to
cover classroom and working hours. (Mason 2002; Bullock and Limbert 2003; Deprez,
Butler and Smith 2004; Christopher 2005). Even those students who qualify for
subsidized childcare often have difficulty retaining childcare vouchers when they return
to school. At the same time, “non-traditional” student mothers require longer periods
of time to complete degree programs, which come into conflict with the time limits
imposed by many public assistance programs. Pearson (2007) found that because of
Georgia’s 20-hour work requirement to receive welfare benefits, many students
eventually dropped out.

The Personal Work Opportunity Reconciliation Act (PRWORA) passed by Congress
in 1996 as part of “welfare reform” severely limited the ability of low-income women
to pursue educational opportunities. Temporary Assistance for Needy Families
(TANF), implemented requirements that capped lifetime benefits, required recipients
return to work, and restricted the classification of education as work. Since PRWORA
was passed in 1996, drastically fewer welfare recipients have pursued higher education.
Researchers tracking the college enrollment of welfare recipients since 1996 have
reported decreases between 29 and 82 percent (Polakow 2004, 8; IWPR 1998). In 1995,
more than 27,000 welfare recipients were enrolled in classes at the City University of
New York (CUNY). By 2000, that number had decreased to 5,000 (Pearson 2007, 725;
Cox and Spriggs 2002) where it remains.

Methods

This research took place over a three-year period, as part of a larger study on low-
income single parents who were participants in acommunity based antipoverty program
in Boston. The program targeted single parents living in public housing who were
attempting to go back to school and move “up and out.” The qualitative portion of the
research, upon which this paper is based, included annual interviews with participants
and ethnographic field notes. Interviewees were asked about their educational plans for
themselves and their children, as well as their day-to-day experience pursuing work and
school.

In all, 66 interviews were conducted with 37 unique participants, and seven interviews
were conducted with the four primary staff members of the antipoverty program. The
participants were all mothers (with one single father participating for one year) who
ranged in age from 26 to 55 and were raising between one and four children. Their
children ranged in age from newborn to adult (with an average of 1.7 children per
family). Data about the participants’ racial/ethnic background was recorded as follows:
13 were White, 15 were Black or African-American, eight were Hispanic/Latino, and
one was Asian. The majority of participants lived in public housing developments in
South Boston, though this was not a formal requirement. All participants were
interviewed annually after they had taken part in the program for a minimum of six
months. Each year, researchers applied for and received IRB approval to conduct the
interviews with participants.
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The research and analytical approach were guided by principles of feminist inquiry,
specifically, placing the lived experiences of the low-income single mothers at the
center of the analysis. Researchers here were guided by empathy for the women, taking
into account conditions of inequality and oppression while recording and analyzing
their stories Dorothy Smith (1997) points to the importance of learning about society
from this type of standpoint on the sidelines.

Results and Discussion

In all, we identified four major obstacles to the women’s pursuit of higher education:
1). Winding paths and dead ends, 2). Difficult transitions, 3). Short-sighted decisions,
and 4). Inflexible institutions. While these obstacles included some elements typically
explicated in literature about higher education for low-income women, few have been
explored through in-depth, qualitative study.

Winding Paths and Dead Ends

Collectively, the women interviewed here logged hundreds of post-secondary
classroom hours, but many of those hours were never counted towards degrees. Instead
of cumulating in a degree or professional skill set, hours were often logged in vocational
programs that did not lead to jobs. Credit hours were lost when they changed degree
programs, in effect stretching out the length of time needed to complete a given degree.
The “career” track taken by most of the interviewees was fluid and, at times, dictated
by paperwork, deadlines, logistics, and advice from friends. Kim, a mother of two, was
told by a friend there were lots of high paying jobs available in the medical field,
although she worried she was not “a blood and guts type person.” This is how she
described her plans,

“I’m starting next Friday for a certified nurse assistant, and in January I’ll start
the medical assistant program. The CNA is just something to fill in right now
until 1 actually go to school for the medical assistant. 1’d definitely rather do
that than the certified nurse assistant, but you know, this way I’ll have two
different certificates...Nothing else really interested me that much. I just don’t
even know if this is something | really want to do, but I don’t think I will really
know until | start the classes. I’ll just have to wait and see.”

Once she started classes, Kim realized a career in the medical field would not work for
her and said she was looking for another trade. In many cases, taking a job they believed
would provide the fastest route to a sustainable wage led the women to pursue fields
for which they were ill-equipped in terms of their personal interests and experience. In
turn, this led to changes in their course of study.

Difficult Transitions

Another interviewee, Sheila, encountered a setback when she first returned to school
and realized that none of the credits from a two-year Associates degree in legal
administration, which she’d earned years ago, were transferrable.
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“You’d think I’d be further along, because | have an Associates degree
already...but actually my degree doesn’t help at all. | have to start over as a
freshman everywhere, because the school where | got my degree was not
accredited. Nobody takes their credits, and | didn’t know that.”

This situation was common among the women interviewed. Of those who reported
transferring colleges or switching programs, all reported losing some credits in the
transition. One mother said, “When 1 first got to the new school, | was upset because |
already took some classes and | was going to have to take them over again.”

In addition, all students who earned degrees or certificates from non-accredited schools
reported a lack of understanding that losing credits was a possibility. One mother of a
young son said,

“l have a certificate in Marketing, but they (her new school) wouldn’t take
that...because it’s like a degree in itself I guess. I didn’t know. I don’t really
understand that, because I got a certificate. So anyway, | am pretty much starting
from scratch.”

Interviewees said they did not understand they were earning non-transferrable, stand-
alone degrees. Most did not understand the model of college as a business or the ways
in which their winding paths would impact their ability to get a degree.

Short-term Degree Decisions

As poor mothers, all interviewees expressed the primacy of providing for their children.
In order to provide and care for their children, they wanted to pursue whatever
educational program would lead them into a sustainable job in the least amount of time.
Laura, a mother of two living in public housing, learned about a local for-profit, pre-
professional school online. The ads she saw promised graduates would “land you a job
within six months of graduation,” so she had taken out loans to pay for the classes.
When | spoke with her, she had completed the program more than a year before and
was still waiting for the school’s career services center to return her calls and help her
find the promised job.

Even when interviewees did manage to complete Certificate or specialized Associate
degree programs, many reported the degree had not impacted their job prospects. One
mother with a six-year-old son, who had recently moved out of public housing, said, “I
went to a two-year college for my associates in medical assistant, which was really kind
of useless...l wound up going back into medical billing, because medical assisting
didn’t pay as much as medical billing once you had experience... “With several years
experience, she did not earn enough to pay rent.

Many interviewees expressed the fear that “time is running out,” so they chose
programs that were currently available to them. However, several of the respondents
eventually circled back to their original program choice or career choice after spending
time and money pursuing other opportunities. The first year | spoke with Emma she
was working at a local hospital, working to gain acceptance into a nursing program.
The next year she said, “l am still trying for the nursing program, but it was closed.
Now | have been going to school for my Associates in surgical tech. I applied for RN,
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radiology and ultrasound to give me a better chance, but I am still waiting for them to
call me.” By the third year, Emma was closer to completing her Associates in surgical
tech, but was still trying to get into nursing, what she “really wanted to do.”

Inflexible Institutions

Many of the degree programs described by interviewees did not allow part-time status,
and non-profit and community often required adherence to strict time limits for
completion, despite the fact that single mother students often take longer to complete
degree programs. One of the mothers interviewed, Lilah, who struggled with
depression, was dropped from a scholarship program designed for low-income single
mothers because she was taking too long to complete her degree, despite receiving high
grades in her classes. Studies show unmarried mothers are prone to mental illness
including anxiety and depression (McGrath, Keita, Strickland and Russo 1990; Quinn
and Allen 1989). In order to finish on time, Lilah would have had to take five classes
during one semester while taking care of her son.

Overall, interviewees reported that their schools were not equipped to help them arrange
class schedules around parenting and work obligations or to assist with childcare, which
all of the interviewees with young children mentioned as an obstacle to their education.
Roughly half of interviewees reported some family support available to help with
childcare while they went to school. One interviewee said, “Well this program is at
night...so I’d go to the school at night. It (childcare) is not a problem because | had my
family, which is huge, to watch him.” Women who were without support from family
members reported difficulty in securing childcare. Five of the women said they took
classes online so they would not have to hire childcare help, but all of those who took
online classes said it was very difficult to do schoolwork and listen to lectures while
their children were at home.

Even those with childcare vouchers had difficulty retaining consistent care when they
went back to school. One mother said, “My time is up. | can’t get no more childcare
vouchers while being in school. They want me to go to work or nothing at all.”
According to another interviewee, “I finally got the voucher after waiting many years.
But I have to work for thirty hours or be in school full-time to keep the voucher. But |
was working twenty and going to school, so it won’t work.” Many of the women
expressed confusion about the way in which school hours “counted” towards retaining
a childcare voucher. According to Mia,

“They just sent me a notice for childcare termination because they said some of
my classes aren’t like classes where you go and you sit with the teacher for two
hours. They were trying to give me trouble but there is just a lot of confusion
because like I don’t know. I am in school full-time, but what they don’t get is
that like for college like, the class will be 3 hours long, but the teacher will tell
you, you need to do 6 hours at the school altogether, like literally they want you
to sign in and be studying for 3 hours during week but it’s not like with the
teacher. So there is like no way for them to say yeah, you were sitting in front
of me for all this time.”

Three interviewees sought legal assistance to retain childcare benefits while attending
school. Samantha was told by a caseworker that she could keep her benefits if she added
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two classes per semester to become a full-time student, but she said, “I just cannot do
that. I can’t handle two classes with my kids and everything else, that’s it, you know? |
tried to do before, and it was just too much.” Many expressed frustration at the lack of
support for their pursuit of education from benefit programs.

When low-income single mothers attain college degrees, they are less likely to rely on
public benefits (IWPR 2008). However, public benefit programs often make it difficult
for low-income women to attend school while continuing to receive childcare vouchers
and cash assistance, which allows their families to subsist. Welfare reform was
considered, by many, to be a success simply because the number of people receiving
benefits at any given time was cut by half. In reality though, “welfare reform” severely
limited the pursuit of educational opportunities.

Conclusion

This paper provides insight into undocumented, practical difficulties encountered by
motivated low-income single mothers attempting to go back to school to complete post-
secondary educational programs. Although the findings here shed light on the difficult
educational paths tread by poor mothers, further research is needed to understand the
applicability of these findings for other low-income single mothers. Qualitative, as well
as quantitative research, is called for to further investigate obstacles to the educational
pursuits of low-income single mother students.

What might be done to make education a more viable pathway out of poverty for poor
mothers is an even more difficult question. In some ways, the obstacles outlined in this
paper have their roots in early educational and career counseling experiences (or the
lack thereof) in the schools attended by these low-income single mothers. Without
advice from friends and family members who have attended college, for instance,
institutional support becomes even more important. From a young age, many of these
women did not understand college to be a viable option for them. The majority of
interviewees had no close peers or family members who had attended four-year
colleges. In fact, studies suggest that many low-income mothers would like to pursue a
college degree but most doubt their ability to attain one (Bullock and Limbert 2003).

Further, all of our interviewees reported being advised against pursuing a college degree
in a liberal arts field, because of the pressing need to make money. However, college is
one of the key opportunities for the transmission of cultural capital the building of
which could impact career and class status (Bourdieu 1964). Also, it is difficult to gauge
problems associated with pursuing jobs and careers that do not align with personal
interest. In fact, this may lead to further changes in direction that low-income single
women can ill afford.

Presumably a centralized system of career counseling even after high school graduation
would have benefited the low-income single mothers interviewed here. Often non-
traditional, single mother students require individualized attention to remedy gaps in
their education and help them to navigate the maze of educational options. Instead, we
observed a conflicting array of information gleaned from caseworkers, counselors,
friends, teachers, and the internet, which led to frequent changes of plans.

At some point, the majority of interviewees had pursued some type of short-term,
vocational training program. While there is no question that a four-year degree offers
the most significant benefit to a person’s lifetime wages and employability (IWPR
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2008), research is also needed to determine what kinds of basic education, technical
skills and job training courses are the most effective in helping low-income single
mothers move forward. An evaluation of welfare-to-work policies found that in a
sample of people who had not graduated from high school, those who participated in
basic education combined with post-secondary education earned 47% more than those
who received only basic education (Workforce Alliance 2002; Bok 2004, 47). For
women who want to move past basic remediation, but for whom a college degree is not
a viable option, it is important to choose the best vocational training available.

Perhaps what the data here suggest as the most vitally important to the success of low-
income single mothers in their pursuit of higher education is increased flexibility of
educational institutions to meet the needs of single mother students. One of the mothers
said of her experience attending a new college, “I don’t feel real supported. I mean I’'m
coming in as a non-traditional student and I just realized how much you have to just do
on your own, like there’s no one to help.” Single mother students have different needs,
like arranging class schedules around childcare, which are not shared by traditional
college students. Colleges often do not offer specific remediation programs to help
students to catch up or fill the gaps created by stretches of time away from school.
Counseling and community-building opportunities might also help to prevent feelings
of isolation among low-income single mother students (Adair 2001). Educational
institutions must be made aware of the experiences and specific educational needs of
low-income single mother students, and the research here is a part of the effort to fill
this gap in understanding.
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Abstract: This paper analyses to what extent, and how, student’s work can be used to improve students’ on-site
learning experience and enrich the course evaluation process. The work presented focuses on gathering and analysing
different information related to the out-of-class work carried out by students in various Bachelor and Master courses
taught at the Universitat Politécnica de Valéncia. Results show that there is not a clear relationship between the time
devoted to a given task and the attained results, but they highlight especial cases to be considered, like a number of
students that devote excessive time to the task but get poor marks. Moreover, the lack of adequate supervision of out-
of-class work leads to situations where teachers underestimate or overestimate this time. Supervision of student’s out-
of-class work is thus an essential asset for adequately tuning and improving courses content and scheduling, providing
meaningful feedback to students, and rewarding the personal work they invest on tasks, something of major
importance for keeping students” motivation in continuous learning and evaluation processes.
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Introduction

Within the context of the Bologna Process as director plan for university studies, out-
of-class work is acquiring a greater relevance in the teaching-learning process. Out-
of-class work constitutes a fundamental strategy to train and develop students’
specific competencies, being also a very useful tool to carry out formative and
continuous evaluations (Mohanan, 2005).

Nowadays, the teaching-learning process is not so much oriented to know what and
how much the students know, but rather to assess how are they able to use the
acquired knowledge in order to interpret and solve realistic problems. This new way
of understanding the students’ learning process is settled in the theoretical framework
known as SAL (Students Approaches to Learning) (Houghton, 2004). The idea is to
provide university students with the necessary strategic tools to address the learning
process from a more competent perspective, through a metacognitive reflection of
learning and study competences (Fry, Ketteridge, & Marshall, 2014).

Out-of-class work is usually limited to deliver some reports for their subsequent
evaluation, but there exist some parameters that cannot be controlled or evaluated
with a simple deliverable. For example, the evaluation process could be enriched by
knowing how students organize and coordinate their work, which strategies they
deploy to reach a solution, how long they need for achieving their objectives, what
their opinion about the completed work is, and how they are motivated by the out-of-
class work done. Furthermore, this information would also improve the feedback
finally provided to students (Bain, 2004).

The “Tools and Strategies for Competences Assessment” (TASCA) “Innovation and
Quality Education Team” (EICE) from the Universitat Politecnica de Valéncia (UPV)
aims at analysing, applying, and assessing formative and continuous methodologies
and strategies to evaluate, in all its dimensions, students’ out-of-class work (de
Andrés, et al., 2014). The goal is to process all the gathered information to improve
and adapt the content of in-class course materials, and increase students’ motivation
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and participation in lectures, while providing a more specific and adapted feedback to
each student. This will increase the degree of freedom of students over their learning
process by allowing them to address their particular weaknesses and reinforce their
strengths (Barr & Tagg, 1995). Figure 1 summarizes the objectives pursued with the
analysis of out-of-class work (de Andrés, et al., 2014).

Determine the
most suitable
activities for the

different
learning
outcomes
Assess the
Integration into degree of
the general achievement of
dynamics of the . students for
course y Off— t these learning
S I e outcomes
Adjust the
rhythm of in-

site classes and
activities
according to
the feedback
provided by
students

satisfaction
with off-site
work

Figure 1. Objectives of out-of-class work analysis.

This paper presents the methodology followed by the TASCA team to obtain and
analyse results of out-of-class work activities carried out in different courses, as well
as different outcomes resulting from the analysis of questionnaires aimed at collecting
students’ opinions about out-of-class work. Discussion of the results and conclusions
will be presented at the end of the paper.

Method

The first step consisted in the definition of those questionnaires used to collect and
analyse information about out-of-class work. These questionnaires, listed in Table 1,
include questions, opinions, and comments about the activity performed and also
about the time and effort devoted to such activity, its suitability and usefulness.

They were handed are part of the deliverable of the proposed activities, so information
could be quickly gathered in a fluid manner. Students’ answers are more reliable
when they fill out each questionnaire just after finishing each activity, as their work is
recent and they have a clear idea of the whole process that has been followed to
address such activity. So these data are very useful to get an immediate and
meaningful feedback about out-of-class work.

The second step consisted in the use of these questionnaires after the completion of
the out-of-class work. The defined mechanisms for collecting information about
students’ out-of-class activity have been applied in two semesters. Due to the
multidisciplinary nature of the team of teachers conforming TASCA, questionnaires
have been adapted according to teachers’ criteria, degree, course, kind and duration of
the activity. For this study, and as listed in Table 2, courses from different Bachelor
and Master’s Degrees were considered. Courses have a semester or annual duration
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and in the particular case of the Projects course from the Bachelor’s Degree in
Architecture, it has students from three different years.

Finally, information collected has been analysed during the third step, taking into
account the different kind of proposed activities. Results and discussion are shown in
the following section.

Table 1. Analysed out-of-class activities through the associated questionnaires.

Out-of-class activity Questionnaire

A. Reading a scientific ~ What is the most interesting idea you have learned? Why?
paper before the

lecture, and answering
a number of relevant What aspects do not require further explanation after reading the paper?
questions.

Which question would you like to get answered in the next lecture? Why?

How long did it take you to read the paper and answer these questions?

B. Applying the Is the main concept of the lecture clear? Do you have any doubts?
contents of a lecture to

students’ projects. Have you found it difficult to apply it to your project? Why?

Has this exercise helped you in clarifying the main lecture’s concepts?
Which new questions or doubts do you have after making this exercise?

How long did it take you to review the lecture and make the exercise?

C. Searching a paper, How long did it take you to select the paper?
extracting information
as shown in lectures,
and preparing a What is the conclusion of the paper?
presentation about the
paper’s contents.

Was it difficult to comprehend and extract the information? Why?

Have you acquired new competencies and/or knowledge?

How long did it take you to work on the paper and presentation?

D. Solving long How long did it take you to solve the problem?
problems about the
content of some

lectures. Do you have questions or doubts about the content of the exercise?

Did it allow you to review and better understand the lectures’ contents?

Results and Discussion

The first problem faced during this work was the difficulty in making all students to
answer the questionnaire. Even although it was handed as part of the deliverable, as
commented before, some students refused to answer it. Moreover, in courses were
out-of-class work was optional, some students even declined to present the work.

Figure 3 shows an example of two courses taught in our Bachelor of
Telecommunications, the “Telecommunications Networks and Systems II” course
(TNS2) with two proposed exercises (Figure 3a and Figure 3b) and the “Propagation”
course (Figure 3c). As observed, optional out-of-class work was only performed by
around 80% of the students. From these students, a 73% completed the questionnaire
about exercise | of TNS2, 88% about exercise 1l of TNS2 and 91% answered the
questionnaire about the problem in “Propagation” course. In this last case,
participation in the questionnaire was rewarded with some extra points (0.25 points
over 10) in the mark, which may justify the observed higher participation.
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Table 2. List of target courses.

Out-of-class Degree Course
activity

Bachelor's Degree in . i
Informatics Engineering Design of digital systems

A
Master's Degree in Computer . . .
and Network Engineering Design of architectures in VLSI
Bachelor's Degree in .

B Architecture Projects
Bachelor's Degree in In vitro culture and genetic transformation of
Biotechnology plants

C
Master's Degree in Plant Application of in vitro culture to plant
Genetics and Breeding improvement
Bachelor's Degree in Propagation
Telecommunications

D
Systems, Sound and Image L
Engineering Telecommunication Networks and Systems |1

Telecommunications Networks and Systems I: Telecommunications Networks and Systems I1:

Exercise 1 Exercise 2

® Problem done and
participate

M Problem done but
don't participate

¥ Problem not done

® Problem done and
participate

B Problem done but
don't participate

¥ Problem not done

(@ (b)

Propagation

® Problem done and
participate

® Problem done but don't
participate

W Problem not done

Figure 3.Participation in out-of-class work and questionnaires.

One of the questions formulated in all questionnaires was about the time students’
devoted to out-of-class work. In Figure 4 the cumulative distributed function (CDF)
of students having finished the activity in a given time is presented for different target
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courses. The red line in the graphs represents the time expected by the teacher to
complete the out-of-class activity.

Through this type of graph it is possible to estimate whether the teacher has
underestimated the time required to finish the out-of-class activity or, on the contrary,
students’ needed less time that expected to finish the task. As observed, in Figure 4a
less than 75% of students finished in the expected time, less than 50% in Figure 4b,
and less than 30% in Figure 4c. This shows that, mostly at the third case, time
estimated by the teacher was too short, which has helped to re-adjust the duration of
the exercise and workload for successive proposals of this activity.
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Figure 4.Cumulative distributed function of students having finished the activity in a given time, for
different courses.

The same activity was proposed in the “Bachelor's Degree in Biotechnology” (Figure
4d) and the “Master's Degree in Plant Genetics and Breeding” (Figure 4e). As can be
seen, all students from the “Bachelor’s Degree in Biotechnology” finished the activity
before the estimated time. Nevertheless, it seems that the task is not too easy either, as
barely any student completed the deliverable in less than 450 minutes. In the case of
master students just about 30% of them finished the task in that time. In fact, twice
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that time was required for 75% of students to finish the activity. This clearly points
out a problem that could be related to the heterogeneity of students enrolled in the
master course, whereas degree students have a more homogenous profile that better
fits the task at hand. Probably, it could be a good idea to complement the task for
master students with a previous lecture or activity for them to acquire a homogeneous
knowledge.

By progressively repeating this kind of approach in successive years we expect to
properly adjust the workload and duration of each considered activity, and probably
introduce new activities or remove some of them, according to ECTS-based
requirements and observed students’ performance.

Figure 5 shows the grades obtained by students in the out-of-class activities
previously explained. Grades are represented with respect to the time required by the
student to complete the task. This will help us to determine whether there is any
relationship between the time devoted to the task and the marks finally obtained. It is
worth mentioning that the Spanish grading system uses a 10-based scale, where 10 is
the maximum grade and the student fails if his/her grade is lower than 5.
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Figure 5.Relationship between marks assigned and time devoted to the task.

The first thing to be noted is that it does not seem to be any clear relationship between
the assigned marks and the time devoted to the task. There exist, in all courses, high
grades for deliverables declaring relatively low dedication, and low grades for
deliverables that reported a long time to complete.

However, with this kind of graph it is easier to detect possible problems. For instance,
the case of students employing much more time than the rest to finish the task
(highlighted with a red circle in Figure 5) and students reporting the longest time
devoted to the task and achieving low mark (highlighted with a green circle in Figure
5). These cases could probably point out some difficulties with the content of related
lectures, for instance, and a meeting with these students for clarification and guidance
may be necessary. The early detection of recurring cases is of prime importance to be
able to help students with learning or organisational problems, possibly redirecting
them to the UPV’s Institute of Education Sciences (ICE) where specially trained staff
may attend their necessities.

Conclusions

The progressive integration of out-of-class work assessment in the courses’ dynamics
could become a basic tool in the teaching-learning process. On the one hand, the
assessment of out-of-class work does not limit its scope to the delivered final result,
but also to its development process and the student progress, leading to fairer and
more objective evaluation. On the other hand, feedback of prime importance is
obtained regarding students’ satisfaction with activities and courses, their strengths
and weaknesses, which can be used to improve the scheduling, scope, and structure of
out-of-class activities and the organisation of the course in general.

In spite of the heterogeneity of degrees, courses, and activities considered by TASCA
team members, obtained data have constituted a key tool to detect opportunities and
menaces in the deployed teaching-learning process. Reliable information about the
ongoing progression of students, both individually and as a group, enables the early
detection of learning problems that teachers may tackled by deploying appropriated
countermeasures.

The steady use of these kinds of questionnaires also enables students themselves to
reflect about their own learning process, so they have the possibility of changing their
work and study methods to improve their performance and efficiency.
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The future work of the TASCA team aims at deploying that kind of approach on a
large scale in all out-of-class activities defined for the considered courses, fine tuning
the proposed questionnaires to find a single pattern that could match all kind of
activities, and verifying that the potential benefits of this approach by direct
observation and comparison with previous years results.
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Abstract: This study presents a learning approach that educates Industrial Engineering and Management students to
perform their future job more successful. This approach embeds a practical project within the learning program. The
theoretical framework of our learning process is contextual learning, which claims that a learning process occurs when
students link new formal knowledge with real-life experience. The project stimulates the student to implement the
theoretical knowledge in a practical environment. This approach was applied in two important academic courses:
project management and new service development. 129 engineering students, participants of this study, had to
implement the academic know-how into the embedded project. The study utilizes a quantitative tool to measure the
students” response to the approach. This evaluation tool included ‘preferred” and “actual’ questionnaire forms. The
results indicate that the majority of the students were satisfied with their learning environment; their actual form rank
was at least like the preferred form rank.

Keywords: Engineering education; hands-on-experience; contextual learning; active learning
Introduction

The aim of this paper is to present a methodological academic training framework for
the students studying Industrial Engineering and Management (IEM) during
undergraduate studies. The study reveals an embedded real-life project that enables the
students to gain both profound know-how and experience during their studies. This
approach was applied in two academic courses: project management and new service
development. These disciplines are expanding within many engineering and business
activities and can facilitate strivings toward successful accomplishment of engineering
projects and sustainable entrepreneurships. Therefore, many academic institutes teach
these programs. In order to manage projects processes successfully, a training process
is needed (Rozenes & Vitner, 2009).

The theoretical anchor of the teaching process presented in this paper is contextual
learning, which claims that a learning process occurs when students link new formal
knowledge with real-life experience. This approach, developed at the beginning of the
20th century by John Dewey (Dewey, 1916), adapts the learning process to the
experiences and interests of the learner. Learning is understood to be more effective
when new material is tied to previous knowledge, and involves the learner in the
learning process. The key to successful learning lies in the connectedness of the learned
knowledge to what seems meaningful to the learner (Caine & Caine, 1991). Much
research supports this type of learning and argues that it is significant for the learners
(Klassen, 2006). Roth & Roychoudhury (1993) found a link between contextual
learning and learner’s motivation. According to Binnie (2004) contextual learning is
very efficient, especially for raising learners' interest and increasing students'
participation in the learning process. In addition, contextual learning elements not only
increase the learner’s motivation for the study task, but also provide cognitive support
to see the similarities and differences and to organize ideas (Rivet & Krajcik, 2008).
Contextual learning emphasizes higher-level thinking, knowledge transfer across
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academic disciplines, and collecting, analyzing and synthesizing information and data
from multiple sources and viewpoints (Smith, 2000). Contextual learning facilitates
learning in which students employ their academic understanding and abilities in a
variety of out-of-school contexts to solve complex, real-world problems, both alone and
in various groups (Shelley-Tolbert et al., 2000). Applying the context-based approach
to learning was also found to be effective for engineering students who learn how to
analyse experimental data, in the context of the laboratory, rather than learning data
analysis skills in a non-contextual form such as in a mathematic-based course
(Kukliansky & Eshach, 2014).

Methods

The education methodology

The common teaching practice is the combination of lectures with tutorials. The
education methodology combines lectures with life experience that facilitate the
learning process. The education process combines academic theory and practice. The
program is conducted as a workshop, in which all the participants take part in
discussions, while performing genuine assignments. Contextual learning is applied,
while each participant is required to choose a real-life project to facilitate the learning
process. Creativity and innovation are important during the entire process. The project
is presented during the workshop, to illustrate the implementation of tools and
techniques within their organizational environment.

The program consisted of fourteen weekly four-hour sessions. The teams of the
participants were required to implement each program subject into their suggested
project. The projects were executed in different knowledge areas such as education,
healthcare, hospitality, entertainment, wholesale/retail and food. Based on contextual
learning, these projects were performed as real-life projects. For example, a project in
the food sector was to construct a new pub for elderly people, whereas a project in the
hospitality sector was to build a special motel catering to honeymooners. The same
lecturer has taught both of the courses performing the monitoring processes according
to the following guidelines:

e Supervisory meetings were scheduled for every alternate week.

e Progress reports were prepared by the student team for each meeting.
e Discussions with the students about the scheduled work.

The project supervisors performed the assessment process according to the following:

e Progress reports assessment: The supervisor received a progress report at each
meeting. These reports were assessed during the entire semester.

e Final reports: The project team wrought an engineering report that describes the
entire process with a scientific approach.

e Viva: The IEM staff examined each project team member to ascertain his or her
knowledge.
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Participants

The participants were 129 students (82 males and 47 females) in the Industrial
Engineering and Management (IEM) department at a school of engineering.

Questionnaire structure

The evaluation tool included ‘preferred’ and ‘actual’ questionnaire forms. The
‘preferred” form, reflecting the students’ personal perceptions of their preferred
learning environment was filled out by the students at the beginning of the course (pre-
test), while the *actual’ form, showing the students’ personal perceptions of their actual
learning environment, was filled out at the end of the course (post-test). Our instrument
was based on the Science Laboratory Environment Inventory (SLEI) questionnaire
(Fraser et al., 1995). The SLEI was validated among 7000 students in university classes
in several countries. Fraser et al. suggest that this tool can be used to monitor students'
views and to investigate the impact of different environments on student outcomes.
Furthermore, it can facilitate the improvement of learning environments

The questionnaire includes 28 questions divided into four categories (subscales). Each
category contains seven items. The items are arranged in cyclic order in seven blocks
of four questions each. All of the questions have five response alternatives on a Likert
scale from 1 to 5 (1 - strongly disagree to 5 - strongly agree.). To increase the
questionnaire’s reliability, some of the questions were worded and scored in the regular
manner (+), and some of the questions were worded and scored in the reverse manner
(). The categories were defined as follows:

(a) Student supportiveness — The extent to which students know, help, and are
supportive toward each other; for example: Members of my group help me (+).

(b) Independent learning — The extent to which students learn by themselves,
including acquaintance with designated software; for example: | don’t use special
software to work on the project (-).

(c) Integration — The extent to which practical activities are integrated with
theory classes; for example: Performing the project helps me to understand the topics
that | learned (+).

(d) Guidance — The extent to which guidance contributed to the students; for
example: My advisor supports me in performing the project (+).

The Cronbach’s Alpha coefficient showing the internal consistency reliability of the
questionnaire was 0.815 for the ‘preferred’ form and 0.855 for the ‘actual’ form.

Results and Discussion

Each category included 7 questions, so the number of responses of the 129 students in

each category was 129 x7=903. Almost all of the responses in both forms of the
questionnaire were at least 3, whereas responses of 1 and 2 were rare. Table 1 presents
the mean, median and the standard deviations (SD) of the 129 participants computed
for each category of the preferred and actual form of the questionnaires.
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Table 1. Questionnaires Summary

Actual form Preferred
Category (Post-test) form(Pre-
test)
Mean SD Mean SD
Median Median

€)) 4.10 4 0.87 439 5 0.68
(b) 332 4 0.82 361 4 0.77
(c) 384 4 0.89 4.06 4 0.75
(d) 3.57 4 0.79 3.92 4 0.77

The median response in both forms of the questionnaire was 4 in almost all of the
categories. The normal distribution assumption was rejected using the Kolmogorov-
Smirnov test; therefore, we could not apply the parametric methods and used the non-
parametric Wilcoxon signed ranks test. Significant difference between the preferred
and actual responses were found in all of the categories (p<0.01).

Table 2 compares the preferred and actual ranks, presenting the percentage of responses
in each category and in the entire questionnaire, where the preferred rank is equal, less
or more than the actual rank. For example: in 45.08% of all the questions in category
(a) the students ranked the parallel questions in the “preferred’ and ‘actual’ forms
identically; the percentage in brackets (24.69%) shows the percentage of responses in
which the preferred rank was higher than the actual rank by 1 unit.

Table 2. Students’ responses percentage to the preferred form (X) and actual form (Y)

Entire
Category (a) (b) (© (d) . .
questionnaire
X=Y 45.08 36.33 31.40 38.76 40.12
X<Y 17.72 25.13 23.14 20.15 21.53
X>Y 37.20 38.53 36.54 41.09 38.34
(X-Y=1) (24.69) (24.03) (25.58) (26.80) (25.27)

The actual rank was at least as the preferred one in most (61.65%) of all of the
responses. In 25.27% of all of the responses the actual rank was higher than the
preferred one by one unit only.

Defining students giving a rank of 4 or 5 as satisfied, the hypothesis that the median
rank in the actual form of the questionnaire is at least 4 was tested using Binomial test.
The results enable us to confirm the hypothesis (p<0.0001).

This work is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International License (CC BY-NC-ND 4.0). 209



1st International Conference on Higher Education Advances, HEAd'15

We present an approach where the practical aspects are implemented by using a real
life project within the organizational framework. According to the Anderson and
Krathwoh! (2001) adaptation of the well-known Bloom Taxonomy of Educational
Obijectives (Cognitive Domain), the six levels of cognition required in learning are a)
to remember b) to understand c) to apply d) to analyse €) to evaluate and f) to create.
Students had to exercise all these levels during their project development. For example,
one of the projects was to establish a new bus line that would connect the college to the
nearest city. The students had to make a feasibility study by surveying the college
students and teachers; then they had to plan and design all the logistic aspects related
to the new bus line. The final step was to establish a business plan to justify their project.

Moving to the learning environment (that consisted of student supportiveness,
independent learning, integration between the practical activities and theory classes,
and guidance contribution) positive students’ attitudes are important in evaluating a
course. Students’ positive attitudes strengthen their motivation and interest, and thus
promote meaningful learning. The results show that the majority of the students were
satisfied with their learning environment; their actual form rank was at least like the
preferred form rank. It can be seen that the preferred rank in all the categories is
significantly higher than the actual rank. These results are consistent with other studies
showing attitudes to actual and preferred learning environments, which revealed that
students rank their attitudes to the preferred learning environment higher than the
existing one (e.g. Dorman, 2008). The average difference between actual and preferred
ranks in the entire questionnaire was 0.3 unit only. According to Fraser (1998) the
greater this difference is the more dissatisfied students are with their learning
environment. The relatively small gap between actual and preferred learning
environments indicates that the students were satisfied with the educational process.

Like the ancient Chinese proverb “Tell me and | will forget. Show me and | may
remember. Involve me and | will understand” (Confucius, 450 B.C.), active learning is
considered to be an effective learning strategy (Smith et al., 2005).

Conclusions

We present a training process, based on contextual learning, that ensures the student’s
updated knowledge and enhance creativity and innovation. The novelty of the presented
approach is the use of an embedded project within the program learning process. This
project stimulates the student to implement the theoretical knowledge in a practical
environment. The combination of academic knowledge with practical know-how can
facilitate the engineering student’s integration in their future job.
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Abstract: The success rate of a university should be calculated taking into account, in addition to students who complete
their studies, if they do it with the feeling that the choice of the grade has not been wrong. In this paper, the factors that
can influence the feelings error / success of students have been investigated. Three groups were surveyed: high school,
first year and final year. It is shown how their expectations and perceptions evolve. Good information appears as an
important factor, not only in terms of the studies themselves but it has appeared the need for this information to provide
a realistic idea of future employment. The vocation that has been called secondary corresponds to the predilection for a
particular branch of engineering and, as expected, also plays a very important role. All students surveyed were
engineers, but they pointed, as a reason for feeling wrong, not being in the branch that they liked. The motivational
aspects of everyday life in college influence the commitment and performance of students, so they must be analyzed
and action should be undertaken to improve the deficiencies identified.

Keywords: Vocation; Engineering; Information
Introduction

The assumption that the vast majority of pupils in the Polythecnic have a vocation
which we call primary vocation and this is to be engineers is not enough. The question
is whether, what could be called secondary vocation, which is a clear preference for
one of the branches of engineering, plays a fundamental role or not in the future success
and how students are able to identify the secondary vocation. In fact, in this study, all
of the students had choices in the engineering field but what they called their “first
choice” (specific branch in engineering) was their supposed real vocation.

The student perceptions change and the study of these changes over the years during
which they are studying is fundamental. Develop an identity as an engineer along their
studies serves, as Dick and Duffy (2009) stated, as stabilizers in turbulent and dynamic
instructional and professional environments. There are two types of changes:
professionals (how they analyze their professional future as this is approaching) and
social (how they perceive the university and its integration within it). The latter has
been proved to be vital as Chen et al. (2008) and Lee et al. (2006) studied, in the sense
that it allows us to empower and strengthen aspiring and future engineering
professionals to pursue, succeed and find fulfillment in engineering.

Decrease abandonment would be a key objective, but when a student does not leave
and finish the degree convinced that he/she was wrong, the university should not be
counted it as achievement. The choice of grade will be made when the student has little
or no contact with the University. If people is involved in one or another way to the
decision it would be important to know if any of those people is an engineer and if
somehow represented the model of engineer that these students wanted to be, as it was
pointed out by Adams et al. (2011). Also Lichtenstein et al. (2009) studies were made
during four years on the changes in students, and they found the strong influence of
isolated experiences and contacts with someone who advised them. Jofre and Joanfra
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(2010) also point out that in developed countries, the number of students-minded
engineer has a downward trend. Governments are promoting plans to increase it
because it is expected to increase labor market for them. The key is to create a clear,
positive and realistic view of the role of engineering in society. The good news,
according Tansley et al. (2007) are that decisions of students are malleable and
engineering can be marketed to engineering students.

Dropouts are more common in the first year and it is necessary to look after this point.
Contrary to intuition and according Besterfield-Sacre et al. (1997), many students leave
college normally have a good academic performance. In this regard there have been
important implantations like the tutorial or mentoring program at which Meyers et al.
(2012) referred to, but it would be also necessary to know if these students were wrong
in their choice or they simply lost their motivation due to other factors.

After the first year it should be analyzed what we have defined as success through three
key points: vocation, commitment and motivation. These last two have been widely
developed in the literature by authors like Ohland et al (2008) and Brown et al (2014)
respectively. The first reason, ie change in secondary vocation, that a student can suffer
because “this is not what he/she expected” has not been treated in the literature too
deeply and it is delved in this work. If part of the lack of motivation and commitment
is due to the "wrong" choice of the engineering branch (lack of information, misguided
advice, changing the social landscape ...), and according to Walden and Foor (2008), it
would be essential an easy bureaucracy to encourage students to redirect their academic
life.

The goal of this study is to research the influence of the chosen branch on the success
feeling of the students. The paper is organized in a first part that explains the
questionnaire, a second part with the results and finally the analysis and conclusions
based on the results.

Methods

Some drafts were submitted for the evaluation of the students. The questionnaire was
complete though short (one sheet), answers were rated from 1 to 5 and some spaces
were available for open answers. Three types of polls were elaborated: 2° Bachiller (last
year before University), 1° Year and Last years.

Table 1. Blocks of the questionnaires for the students

Future engineers | Actual students
Block 1 Sex, age, provenance
Actual grade and options in order of preference
Block 2 Reasons, influences and difficulties in the choice
Block 3 What do you expect to find? | What have you found?
Expectations about professional future
Block 4 | Feeling success/error

Results and Discussion

While the role of friends and/or acquaintances is the most important, there are more
students who believe they were misinformed that well informed. Apparently the two
sources of information that report better than the others are press/TV and visit to the
University (Figure 1a).
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Figure 1. a) Information received by students. b) Relevant reason in the choice of the Grade.

About the reasons that direct the students towards one grade or another (Figure 1b),
most students choose to go into engineering because they like (51%), a factor that we

link closely with the vocation.

There is approximately a 65% of students in the first courses and only 50% in the last
courses that believe that they are not mistaken. This last 50% is what really should be
considered a success rate at universities. In the last years, a 20% of the students openly

believed to have been wrong.

There has been variability in expectations about the everyday life (Figure 2a), which
mostly have to do with motivation, it is remarkable the difference that is pointed out by

the last years students about questions like: "Much theory and little practical”,

New

technologies applied to learning™ "Teachers explain clearly”, "Teachers who
encourage,” "approve easily." In all of them University come out the loser, so it should
be worth analyzing these factors internally. In a book on how to create a good engineer,
Goldberg & Somerville (2015) analyze the great importance of the emotional variables.
However, the question "I enjoyed while learning™ hasn't fared too badly with a 3.
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Figure 2. Expectations about a) the everyday life of the university, b) professional future

Regarding their professional future (Figure 2b), there are no questions with large
variations, but high values on all major issues (above 3) transmit the "good intentions"
of our students and some optimism about their expectations, which is truly
commendable in an economic-financial environment such as the one that we have gone

through.

Among the analyzed models, it was studied first the influence of the various sources of
information used by students to determine whether they have really helped in their
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choice of degree or not. Thus, in the first model, the dependent variable is the feeling
of misinformation and the independent variables the sources of information rated from
1toS.

According to this model, the most reliable sources of information, from the viewpoint
of, are the press releases and TV and visits to the University. This does not mean they
are the best from an objective point of view, but those who feel well informed
designated them as accurate. By contrast, the consultation of books, pamphlets, web
pages and talks in schools does not appear to have a significant effect on decision-
making capabilities of students.

Furthermore, the influence of various parameters on the overall sense of success or
failure in the choice of degree has been also modeled. In this sense, global models, valid
for the average student have been calibrated and specific models with systematic
variations that can have students. The variables considered in this stratification are
introduced as dummy variables, and were: gender (0 male and 1 female) and the year
of the student (0 in the first year and 1 in final year). In both cases, the dependent
variable is the feeling of a wrong choice, all the variables varying from 1 to 5.

Table 2. Models of failure in the choice.

Global Variations depending
on the type of student

Variable Coefficient | Test-t Coefficient | Test-t
Misinformation 0.7396 3.409 0.8365 3.946
Choice “I like” 0.2072 4,868
Choice “I like” (Last years) 0.3634 3.764
Choice “I was nort admitted in the one | liked” | 0.6072 6.526 0.6365 6.719
Choice “I was nort admitted in the one I liked” -0.4389 -2.006
(women)
Choice” | was adviced” 0.2357 3.289
Choice “I was adviced” (Las years) -0.3985 -2.679
Choice “Some Friends chose it” (women) 0.4538 2.318

Also, seeing the variables that influence their success or mistake, we can draw
interesting conclusions. From the general model it can be stated that success is clearly
influenced by the good information and the secondary vocation (since the fact of not
being admitted where it is desired is the 2nd cause of failure, and all of them studied
engineering). The choice of the degree only because they initially liked (or believing
they would like) can also lead to an error. Social-economic reasons are behind this
statement.

Analyzing the model with variations depending on the type of respondent, it can be
seen that the main reason for failure is still a lack of information. Not to be admitted in
the desired grade is again the second cause but this time only for men; women do not
consider that serious. However, the choice of the degree just because they liked (before
attend it), is considered a wrong way only by final year students, while first year
students, perhaps more unconscious, do not perceived it as a bad motive. Relying on
the advice of others is regarded negatively by the first year students, but not by the final
years, and finally, choosing a degree because the friends enroll is only seen as a bad
reason by women while men do not find it a bad reason.

Along with quantitative analysis previously discussed, it is interesting to analyze the
responses in the form of opinion or reflection the students surveyed provided. Indeed,
certain aspects are difficult to quantify, especially when asked about personal choices,
expectations or feelings.
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On the sources of information, the most important point is the lack of knowledge about
the actual content of the degree. It is common for high school students to watch a video,
receive a brochure or a talk; however, these sources used to be advertised in the same
university. This information is often biased, focusing solely on the positive aspects of
university life or a brilliant professional future. These perceptions match well with the
results of the regression analysis that established as the most influential sources of
information press and television (where they can have a more realistic view of careers
and the job market for graduates) and visits to the university (where they can hear from
those who are studying or at least, watching facilities on site).

Closely related to the information that the students receive when choosing the degree
are the high expectations of the new students about what they will encounter at the
University. The responses offered when explaining why compliance or not, comments
on unmet expectations predominate. The correspondence is almost directly with the
data obtained from the evolution of the specific expectations, which highlighted as
items that suffered more variation between first and last years: lecturers who can
motivate (-1.5), too much theory and not enough practice (-1, 2) new technologies for
learning (-1.2), teachers who explain clearly (-1.0). It is clear that students who enter to
the University has a different vision that the students that are in the last year. The
illusion of starting a new project generates expectations that in many cases are cut short
by the reality which, in the light of comments, would greatly improve if the inertia of
the university system is overcome.

As for the feeling of being wrong, answers are mainly about the relationship between
choice and vocation. Most of the comments are from students who believe they have
made an excellent choice because "it was what | liked", which agrees with the data of
the relatively low sense of being wrong (2.1). Negative responses are performed on all
senior students and are related to the wrong choice with the current economic crisis and
difficulty observed in finding a job in your field. These statements explain the increased
feeling of being wrong from a low value in the first year (1.94) and a higher value the
last year (2.45), when thoughts about their professional future become more important
as the end of their academic studies is closer.

Conclusions

The expectations with which a student enters college are relatively high. They expect
mostly quality teaching and practice, to enable them to perform a work in the future.
Often these expectations are generated by the university system itself. The competition
between universities to attract students, makes that the information is too idealized:
more than inform, advertise. This is an important factor in the wrong choices of
students.

However, even though many of the expectations of high school students do not match
the reality, the feeling of being wrong is relatively low. The error in the choice was
mainly fixed in the first courses with abandonment or migration to other degrees, driven
almost equally by three causes: the failure to meet expectations, the difficulty in passing
and lack of vocation. Despite this correction, the feeling of being wrong picks up again
closer to the start of working life. This is probably caused by the uncertainty to find
work in their field exacerbated by the current economic crisis.

It should be improved the information regarding the characteristics and possibilities for
future work that, along with his secondary vocation, are the factors that most influence
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the feeling of success: if the students are well informed, like what the study and know
what to expect in their future working life, the success rate will increase.
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Face-based constructive approach in 3D environment to
facilitate the interpretation of multiview orthographic projection
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Abstract: One of the main objectives of Engineering Graphics’ syllabus is to improve the capacity of spatial vision of
students, as well as providing essential teaching of graphic representation techniques. In this course, students should
create and interpret engineering drawings. However, a significant number of them have problems interpreting and
understanding multiview orthographic projections. The course is commonly studied at first year of several
engineering Bachelor’s Degrees. In this course, the capacity of spatial vision is critical, as students have to interpret a
real object from different projection methods. Nevertheless, this is not an obvious task for most students, since either
they have no prior training or traditionally this training has no effect on student’s capability of reflexion and
interpretation. We consider that facilitating the object interpretation may involve a significant educational
improvement. For this reason, in this work we present the approach and development of a specific method to interpret
an object. It is focused on harnessing the three dimensional (3D) environment of AutoCAD © software which is used
in the course, for the face-based construction of objects.

Keywords: multiview visualization; teaching strategy; face-based constructive approach.

Introduction

As McGrath & Brown outlined in their White Paper (McGrath & Brown, 2005), to
develop appropriate skills in the fields of science and engineering visual learning is
necessary. These skills, facilitate the collaborative learning and develop the students’
creativity. We consider that the inclusion of the visual thinking in the curriculum of
engineering education is needed.

At first sight, it was easy to think that the advent of available 3D methods would
imply the annihilation of the previous two-dimensional methods—uwell established
throughout the twentieth century as ‘Projection Methods'. In recent years, 3D was
incorporated in academic environments generally in Bachelor’s Degrees. This
approach has coexisted, in many engineering areas, with the traditional approach
(pencil and paper) being complemented with digital work in 2D previous to
incorporate the 3D, by means of orthographic and axonometric projections.

Obtaining the orthographic views from the axonometric projection of an object and
vice versa were, and still are, core activities in any basic course of Engineering
Graphics. 3D commercial software could easily obtain 2D main projections from a 3D
model, but it is unable to interpret an engineering object from its orthographic
projection views where the highest difficulty lies.

"The ability to visualize objects in three dimensions is a key skill for engineering
design. Physical models for proposed designs often do not exist, and an engineer must
be able to envision, manipulate, and modify designs when they are presented in the
form of 2-D drawings', this is a transcript from Chapter 11 ‘Advanced Visualization
Techniques’, of ‘Visualization, modeling and graphics for Engineering Design’ (Lieu
& Sorby, 2008), which is characterized by assuming the need to updating the graphic
fundamentals for engineering. The authors show different methods to obtain the
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axonometric two-dimensional projections from the orthographic projection with high
level of detail.

The aim of this work is focused on how students can reach the comprehension of the
orthographic views represented. This is made by means of providing a new method
that organizes systematically, step by step, under certain conditions, the construction
of a 3D model of an object starting from the orthographic views. This method
partially agrees with the section “Strategy for Constructing Pictorials by Inverse
Tracking of Surfaces™ described in the previously cited work. This is not the only
influence in this work. In addition to our daily academic life in contact with
engineering students, we would like to point out contributions to this work from
nearby universities to the city where the Congress is performed (Melgosa Pedrosa,
2012; Mugika, 2010), as well as more distant sources (Suh & McCasland, 2009). In
all of them, as in many other proposals, it can be found common aspects to our
approach. At minimum all agree in the desire to improve the learning experience in
the field of Engineering Graphics.

The most common 3D construction system used is the Constructive Solid Geometry
(CSG), which is not the one used in this work. Instead, the method uses a construction
system by faces, consisting in sealing all the external surfaces of the 3D object, like a
B-Rep. The comprehension of the object is by adding material (in an affirmative
way). Unlike the negative way (Gomez-Fabra, 2007) which has the purpose of
identify the geometry by looking for volumes without material and removing them.

After the appearance of 3D technology, several research groups arose using artificial
intelligence resources to face this problem. In case of success, this would imply a
necessary reorientation of graphical fundamentals. Although our approach does not
correspond with that ambitious line of work (Company, Piquer, Contero, & Naya,
2005; Dori & Tombre, 1995), it highlights the intrinsic difficulty of the merits of the
problem referred in this communication.

Method

The method consists on the construction of the object through 3D tools, by going step
by step from their orthographic views. It provides the students a global understanding
through the concordance of these orthographic views resulting in the final
construction of the 3D object. It is considered that this method can be a key factor for
students who do not have the innate ability of spatial vision, as shown in Figure 1.

With innate L ;> el e \Y
spatial vision = . H g s E>
ﬁ capability ?‘—l ,,,,,,

Knowledge on I
‘ Graphic . B2 @ 9]
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Figure 1. Context of the method implementation.
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The method is implemented with the software AutoCAD® 2015, which is used in
teaching Engineering Graphics. It consists on the steps listed below in Table 1.

Table 1. Detailed description of the method.

Y
1. The starting point corresponds to the
orthographic views in European system, drawn in a
2D environment. It is essential to cut the drawing
lines into segments whenever there is an intersection,
in order to be able to select any closed circuit as a
face.

3. Next, the views are copied on the corresponding
faces of the prism (in their accurate 3D position).?

5. First, external faces should be created on the
object from the initial orientation. To do this, from
each external face, closed circuits without continuous
interior lines should be identified. After that, these
circuits should be copied and converted into regions.

These regions will shape the solid faces of the object
to work with.*

Bl
18

120

%0 e

2. In the workspace “3D Modeling”, a prism is created. Its
maximum dimensions are twice of the maximum
dimensions of the orthographic views according to the
three axes.! This allows the students to work in a more

comfortable way.?

AN

4. Once each face is located, the prism is hidden and the
views are analyzed with the objective of creating the
object step by step, according to the concordance of the
views.

N

<
{

6. In this case, we start by analyzing the side view. It is
shown that there are two circuits without continuous
interior lines, so there are two possibilities to place the
faces in the first position. However, if the top view it is
observed, no concordance between the side and the top
view is presented, therefore, this face should not be in the
first position.

* AutoCAD provides the workspace “3D Modeling” where it is possible to define the box. This could be created through the
“box” command or with the multiple tools that AutoCAD offers.

2 In order to visualize the faces of the object, “Conceptual Visual Style” should be activated.
% In order to place each view on each face, it is necessary to copy and paste them directly (Ctrl+shift+c/ctrl+v) without forgetting

to maintain activated dynamic UCS.

“The regions are created using the “region” command from the group “drawing”. These entities are key in the process.
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7. Following systematically this process, external 8. Next, the object is finished using a coherence pattern on
faces are created. the views, starting from external faces edges.

o St
Yy

9. Once each side is finished, the object orientation is  10. In this particular case, it is essential to analyze all
changed until the remaining sides are created. hidden edges as they provide valuable information about

the object, including hidden faces so it will be necessary
to analyze its concordance.

z z
I ¢ ”
Y X
X
11. After finishing the object we obtain a full 3D 12. In addition, the intended axonometric projection can
model of the original object created face by face. be obtained using 3D modeling tools and changing its
Orientation can be changed to see the different orientation. Taking those views as an starting point any
orthographic views which could be drawn and axonometric projection needed could be drawn.’

checked with the original ones provided on this
problem.®

5

= s

The purpose of this method is to provide a tool to interpret objects through the
construction of 3D model, without losing perception details by the student when he is
creating the object from the given views. This is why the objects are created side by
side instead of the traditional solid pattern CSG.

This method is primarily conceived to construct polyhedral objects since the
guidelines of the course are focused on planar surfaces before introducing curves. It
could also be used to construct any polyhedral object whose faces are parallels to the
projection plane. If those faces are not parallel to the projection planes, the steps to
follow are shown in Table 2.

® From object's interpretation, any orthographic view and axonometric projections can be drawn. Also they can be extracted as a
2D representation in a block by using “Flatshot" located in the group "Section". AutoCAD does not allow too much flexibility in
the “Layout” workspace, so obtaining those representations are not immediate.
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Table 2. Example of polyhedral object whose faces are not parallel to the projection planes.

1. The method starts from the orthographic views of 2. According to the previous explanation, the
the object. orthographic views have to be located on the
corresponding faces of the box.

5. If faces are not parallel to coordinate planes but they 6. If faces are not parallel to any coordinate plane, edges
are included in a projection plane on any of them, should be outlined from their starting and ending point.®
parallel edges have to be copied.

7. In order to visualize the backside of the object, 8. The process continues until the object is completely
orientation system should be changed. closed.

® To construct the object “face-by-face”, the current user coordinate system (UCS) should be the same as the orientation of the
face, in order to create the region. This region is the result of a polyline which has been converted into a region.
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Results and Discussion

A method to facilitate the interpretation of multiview through the construction of the
object “face by face” is proposed since a lack in methods to help students without
inborn visualization skills it is aimed to be covered. AutoCAD® is the software used
because it is the one available for students to be checked. Currently, this method it is
being put to the test. Unfortunately, thus far quantitative data about its effectiveness
are not available, however, some results from a simple tests show a quite good
acceptance among students.

Conclusions

Spatial vision capability is one of the skills needed in subjects related to Engineering
Graphics, but if students do not have this ability within their innate capacities, it
would be desirable to be developed or improved through different methods and tools.
Since the main problem of students seems to be the orthographic views interpretation,
this paper presents a method to scaffold them to understand different objects from
their orthographic multiviews through some 3D tools.

The method, helps the students to understand, step by step, the different stages of the
process improving the comprehension of the object, since they are continuously
linking the two dimensional projections with the three dimensional representation.
This process results especially interesting in this subject since the objects of the
problems tend to be irregular and far from the reality even helping in that case those
students with visualization abilities.

Future lines of research could include the consideration of the construction of objects
with curved surfaces.
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Fostering a Technologically Innovative Teaching Culture

J. Banks, J. Cheng, S. Payne
UTS:Insearch

Abstract: UTS:Insearch is a pathways provider preparing students from diverse language and learning backgrounds
for study in Australia, particularly at UTS. With education increasingly moving towards technology enhanced delivery
we identified the need to use these approaches with our students, however as a starting point realised that for this to be
successfully embedded into our subjects we would have to create a technologically innovative teaching culture amongst
our teaching staff. In fostering this culture the organisation needed to clearly articulate the concept of ‘blended learning’
to our teaching staff. Following this a suite of strategies to engage teaching staff with diverse understandings of
technology enhanced teaching and the opportunities it offers for improving students’ learning experiences and
understanding were implemented. The strategies that were most successful were those that were ‘hands on’ and
employed blended learning approaches where teaching staff could experience first-hand how students could be engaged
with content through the appropriate and meaningful use of technologies. While the project is on-going, the approach
has led to 76% of the learning strategies in our subjects either well progressed or fully compliant with a blended learning
approach within a year.

Keywords: innovation; teaching culture; blended learning
Introduction

UTS:Insearch is the premium pathways provider to the University of Technology,
Sydney (UTS), one of Australia’s leading universities. At UTS:Insearch students are
prepared for Undergraduate study at UTS through provision of leading academic
English programs, UTS Foundation Studies (on behalf of UTS) and a broad choice of
higher education diplomas including Business, Design, Science, Engineering,
Information Technology and Communication. Our students are primarily international
from a variety of Asian, sub-continent and Middle Eastern learning and language
backgrounds. In 2014 in response to the diverse learning and language backgrounds of
our students and in recognition that for all students in the 21st century learning is
situational, complex, diverse and rapidly changing, and where students need to be able
to connect understanding across disciplines, UTS:Insearch began to introduce blended
learning approaches into the learning and teaching activities of its academic programs
with the intention of having a significant proportion of subjects employing elements of
blended learning from Semester 1, 2015. The aim was to create a curriculum that
provides students with an environment where learning occurs through seamless
integration of technology-enhanced strategies and face-to-face activities, characterised
by the best features of interaction within a subject that will promote academic
enhancement and innovation in learning and teaching.

Underpinning this, we recognised the need to create a teaching culture in which
innovation and embracing of change is the norm, and where the learner and the quality
of their learning experience is central to our practice. To foster this culture we
introduced initiatives that provided our teaching staff with supportive professional
development opportunities that help them feel comfortable and safe in using a range of
technologies in relation to their own and students’ learning experiences. We contend
that by encouraging this technologically innovative teaching culture among our staff
blended learning can be embedded in our practice as a ‘natural component’.
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Methods

Our starting point was the development of a clear understanding of what a “‘blended
learning approach’ meant in our context. As outlined in Table 1 below, a wide variety
of definitions exist that attempt to delineate what ‘blended learning’ actually comprises,
although some argue “that the phrase “blended learning’ is meaningless, and that it has
gained considerable currency in both commercial and educational contexts because of
its ambiguity” (Oliver and Trigwell, cited in Chew et al 2010). It was also noted by
Partridge et al (2011) that a key challenge in developing a blended learning project is
the "lack of a universally accepted definition™.

Table 1. Definition of blended learning by various researchers

Researchers

Definitions of Blended Learning

Thorne (2003)

Represents an opportunity to integrate the innovative and technological advances offered
by online learning with the interaction and participation offered in the best of traditional
learning.

Graham, Allen and
Ure (2003);
Graham (2006)

(1) combination of delivery media and tools employed (Singh and Reed, 2001; Orey,
2002;

(2) combination of a number of pedagogical approaches or instructional methods
(Driscoll, 2002; Rossett, 2002); and

(3) Combination of face-to-face traditional learning with online instruction (Reay,
2001; Rooney, 2003; Ward and La Branche, 2003).

The first two positions above dilute the definition of blended learning and do not clearly
define what blended learning is. The first two definitions provide an amorphous idea that
almost anything can be defined as blended learning. It would be difficult to find any
learning system that did not involve more than one media and tools; similarly, it would
be difficult to find any teaching and learning scenarios that did not embrace multiple
pedagogies or multiple instructional approaches. Graham (2006) argues that the third
stance specifies more precisely the meaning of blended learning.

Vaughan and
Garrison (2005)

The thoughtful integration of face-to-face classrooms (spontaneous verbal discourse) and
Internet based (reflective text-based discourse) learning opportunities is neither an add-
on to a classroom lecture nor an online course. It is the fundamental redesign and an
optimal (re)design approach to enhance and extend learning by rethinking and
restructuring learning and teaching to create blended learning.

Littlejohn and
Pegler (2007)

The “blend” which may refer either to the combination of e-learning with other
approaches such as face-to-face instruction, or the mixture within the e-learning mix of
media.

Sloan-Consortium
(Vignare, 2007,
pp.38)

(2) the integration of online with face-to-face instruction in a planned, pedagogically
valuable manner and

(2) do not just combine but trade off face-to-face time with online activity (or vice
versa).

Allan (2007. pp.4)

(1) The use of different internet-based tools including chat rooms, discussion groups,
Podcasts and self-assessment tools to support a traditional course and
(2) A mixture of face-to-face and e-learning.

Garrison and
Vaughan (2008)

No more about reshaping and enhancing the traditional classroom than it is about
making e-learning more acceptable. It necessitates that educators question what is
important and consider how much time should be spent in the classroom.

Taken from Chew et al 2010, page 3.

To ensure a clearly articulated starting point to our project that could later serve as a
reference point for teaching staff, a Blended Learning Working Group was established
in August 2013 to research and discuss how this concept was being understood and
implemented in other education organisations, and how these experiences might inform
our project. Given the plethora of definitions that emerge from technological,
instrumental, pedagogic and educational theoretical perspectives we considered the best
‘advice’ was that our blended learning approach needed to respond to research, the
needs of the organisation and our learners (Allan, cited in Chew et al 2010) and keep in
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mind that our ‘blend” was one that could be dynamic, transforming over time as
research, needs and technologies change. The Working Group ultimately developed a
definition of how blended learning sat within an UTS:Insearch context: “A learning
environment where students learn through seamless integration of technology-
enhanced strategies and face-to-face activities, characterised by the best features of
interaction within a subject.”

The Blended Learning Working Group also evaluated the level of understanding
teaching staff had of blended learning. This qualitative evaluation was conducted by
surveying curriculum materials, teacher discussions and classroom observations. We
found that the concept of a “blended learning approach’ was new to many of our
teaching staff, and was met with a degree of scepticism by some. Certain teachers were
of the opinion that the notion was ‘just another education fad” and we would be “back
to chalk and talk in five years’, while others had concerns about the amount of time it
would take to “blend’ their subjects, and some were concerned about having to use
technology within their subjects because they were less competent in their use. At the
other end of the continuum, we also had a number of early adopters who had already
begun using some aspects of blended learning in their classes. These early adopters
were an important resource in promoting the use of blended learning approaches in our
subjects because, as peers, they were able to demonstrate on a practical level how
different technologies could be used to enhance delivery and student experience and
achievement. For those teachers who felt less confident in their use of technology and
those who had become somewhat ossified in their current practice we also needed to
promote a growth mind set (Dwerk 2006) that would encourage teachers to try new
approaches and technologies and see themselves as learners who have the capacity to
learn and improve their skillset (Gerstein 2014).

To encourage acceptance of the concept, and in addition to encouraging our early
adopters to share their experiences, we chose a ‘softly, softly’ approach to allow
sceptical and ambivalent teachers to become accustomed, and less resistant, to the idea
and to start exploring ways that would work for them in their classes and with their
teaching style and subject matter. Our overriding message to all teaching staff was that
blended learning approaches in their subjects must be led by their interpretation of the
subject matter to find the best approach to make it accessible to the students (Mishra
and Koehler 2006). We stressed that the enhancement of delivery and student
experience and achievement was at the core of the approach, not simply the use of one
or more technologies, and we actively discouraged the perception that simply “tacking
on’ atechnology would be acceptable. This multimodal conceptual model seeks to meet
the needs of our diverse student population and largely reflects the six basic pedagogical
objectives and activities outlined by Picciano (2009). With these considerations as a
starting point we undertook a number of initiatives to begin enculturating teaching staff
to blended learning that demonstrated our definition of “technology-enhanced
strategies and face-to-face activities” both from a theoretical standpoint, by providing
scholarly articles that discussed the efficacy, challenges and possibilities of blended
learning approaches, and a practical standpoint by modelling practices, applications and
software that could be used by teachers in the delivery of their subjects. These initiatives
were:

e Establishing various online UTS:Insearch sites, such as:
o ‘yammer’ to encourage online collaboration and discussion;
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0 ‘Pinterest’, allowing staff to view articles discussing case studies,
collaborative technologies, use of social media in education, teaching
with technology, and general information on the research underpinning
the approach;

0 ‘symbaloo’ with links to various online resources and apps that teaching
staff could use as a ‘tool box’;

e Emailing weekly ‘discussion articles’ to all teaching staff, giving teaching staff
the opportunity to make comments via yammer;

e Providing professional development days to showcase different technologies
and give teaching staff opportunities to interact with them and allow early
adopters to present on their experiences;

e Providing workshops on the use of blended learning in other areas of the wider
UTS institution;

e Appointment of a Learning Technology Coordinator who was also a teacher
within one of the UTS:Insearch programs to act as a mentor to assist teachers in
incorporating various technologies into the delivery of their classes;

e Establishing a work pod in the teaching staff work area for teachers to
investigate and familiarise themselves with appropriate technologies at their
Oown pace.

An action research approach was taken to examine the success of UTS:Insearch’s
approach. Action research was deemed the best approach because the primary reason
for using this research method is to assist the improvement and refining of actions and,
in relation to education, gauging the effectiveness of teaching and development of
students (Sagor, 2000). An additional consideration was that new programs were being
introduced at UTS:Insearch in both Foundation and Diploma areas where blended
learning approaches were integral and this method would allow us to both identify
successes and areas for improvement, and then refine our approaches, use of technology
and content to better meet the needs of our diverse student population.

Results and Discussion

While the Blended Learning Working Group began working with teaching staff from
2013, the blended learning strategy was not rolled out within subjects until 2014. This
lead time allowed the Working Group to consistently articulate its aim of creating
enhanced opportunities for teacher-student interaction, increased student engagement,
added flexibility to the learning and teaching environment, and to provide opportunities
for continuous improvement within subjects through a blended learning approach. We
had the opportunity to discuss with teaching staff how blended learning approaches
increased interaction between teachers and students, and students and students and have
been demonstrated as promoting richer in-class interactions via increased class
discussions and higher level exploration of concepts (Association for the Advancement
of Computing in Education, 2007). We reiterated that this approach had the potential to
not only improve student experience and achievement, but more authentically prepare
them for future study and professional lives, and were able to demonstrate to our staff
that they were a pivotal and valued component of the success of the project.

UTS:Insearch's academic teaching staff is comprised of around 130 teaching staff, all
employed on a sessional basis, working across Foundation and Diploma levels. They
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teach International students with a minimum of IELTS 5.5 for Foundation and IELTS
6 for Diploma, and Domestic students. The Foundation program is a generalist
pathways program, while the Diplomas teach first year Undergraduate programs in the
areas of Business, Engineering, Science, Communication, Information Technology and
Design. Teaching staff have various combinations of a degree in their subject area
and/or a teaching degree and/or professional experience. The average age of teaching
staff is 47 years, and the average length of time teachers have worked at UTS:Insearch
is eight years. This particular teacher demographic in itself presented the Blended
Learning Working Group with some challenges:

e The teachers were not ‘digital natives’ and had widely varying experience
and/or confidence in the use of technologies;

e There was varying acceptance/interest in the idea of changing teaching practices
which they felt were “tried and true’ — an ‘if it ain’t broke don’t fix it” attitude;

e Due to the unpredictable nature of sessional employment there can be a
tendency for some teachers to feel there is little personal gain in modifying
habitual practices resulting in less acceptance of change.

UTS:Insearch values its teaching staff and their contribution to the organisation and
student achievement, so a conscious decision was made to try to bring existing staff,
who have a very comprehensive knowledge of content, on a learning journey rather
than recruit new teaching staff. As the organisation is a small one, support for the
teachers and the process was drawn from the active leadership of the Blended Learning
Working Group and early adopters within the current staff. As previously discussed,
our approach to blended learning is understood as the use of technology to support and
enhance students’ interaction with teachers, each other and content. It also recognises
the centrality of the role of the teacher in creating more interactive approaches which
potentially create classroom cultures that are co-constructed, redefined and modified as
the students move through online and face-to-face activities and teaches students to
mediate their own, and other students’, learning (Takahashi, Austin & Morimoto, 2000).
Additionally, this conceptualisation which asks teachers to draw upon their
“pedagogical content knowledge” to best select the technologies and approaches
“...most germane to its teachability” (Shulman, 1986) invites them to examine their
subject content to identify how to enhance their teaching practice and their students’
learning and understanding.

By having over a year's 'lead in' time before the strategy was rolled out the Working
Group was able to incrementally break down many of the barriers teachers initially had
about the concept of blended learning, of the difficulties they may have with the
technology, and create an acceptance that this approach was to be 'standard practice’
within UTS:Insearch. In addition to being supportive of the teachers' central role in
moving to blended learning approaches and practices, initiatives were undertaken to
enculturate the teaching staff to the concepts. These initiatives, outlined previously, met
with various levels of success:

e The take-up of online resources was, and continues to be, low with teachers
feeling that having to log on to another site to comment or read articles was an
impost on their time. While some teachers continue to use yammer, Pinterest
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and Symbaloo have had little patronage and their impact on enculturating staff
has been minimal.

e Directly emailing staff with discussion articles initially appeared to have little
impact as teaching staff were not commenting on the articles nor did they appear
to be involved in any easily discernible discussion about them. However as
professional development days progressed there appeared to be more interest,
with teaching staff replying to the emails with their opinions and observations,
rather than using yammer, and teachers commenting in person that the emails
gave them new ideas and more information about the concept, how they might
approach it, and how this would benefit their students.

e Initial professional development days were cautiously greeted by teachers both
in terms of content and format. We departed from the ‘usual chalk and talk’
format to a more interactive workshop style demonstrating the principles on
which our approach was based. This proved popular with teachers and
attendance at professional development days has increased from an average of
10% of staff to an average of 40%. Teachers also report a preference for this
format, finding professional development days more enjoyable and relevant to
their practice, allowing them to directly experience how a blended learning
approach can improve learning experiences.

e The appointment of a Learning Technology Coordinator (LTC) was an
important step forward in the enculturation process. As a peer, the LTC was able
to demonstrate within our context how the principles and practices could be
implemented and provide support and suggestions to fellow teachers in a very
accessible way. The LTC also identified a number of key applications for
teachers to be able to use easily, and which students enthusiastically engaged
with in class. In this on-going role, the LTC works individually with teachers
assisting them with support and selecting applications that best enhance the
content and meet the teachers' needs.

e The provision of iPads and various Android devices has been moderately
successful, with time constraints on teaching staff being the largest issue
affecting their use.

The varying success of the approaches served as an important learning exercise for both
the Blended Learning Working Group and for teaching staff. The differing levels of up-
take demonstrated what types of technologies and applications people are willing to
engage with, allowing individual teachers to reflect on what they might choose to
implement as part of blended learning in their subjects.

While the introduction of blended learning approaches as part of the teaching culture at
UTS:Insearch is still in its infancy, we feel the approach the Blended Learning Working
Group took in slowly enculturating teaching staff to the concept while clearly valuing
their roles has been successful. At the conclusion of Semester 3 2014, Subject
Coordinators completed a survey to indicate the level at which blended learning was
embedded in their subjects. The survey indicated that in regards to embedding blended
learning approaches to learning strategies, on average, 38.39% of subjects were fully
compliant; 37.5% well in progress; 17.86% in progress; 1.78% unclear on how to go
about this; and 4.46% not commenced.
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Conclusions

Our project identified that the successful implementation of a blended learning
approach to learning and teaching required UTS:Insearch to develop a technologically
innovative teaching culture that was based on a very clear understanding of what this
was in our context. To foster this culture we slowly introduced the concept to teaching
staff, while encouraging them adopt a growth mind set by learning more about the
approach and clearly articulating their importance in the project. We also adopted a
number of initiatives, but found those that were more ‘hands on’ were more successful
in communicating the approach to teaching staff. Having the teaching staff engaged and
supportive of a blended learning approach allows us to better and more ‘naturally’
embed learning strategies that engage students, and teachers, enhance our students’
learning experience and more authentically prepare them for future study and work. By
approaching the introduction of the concept in a gradual, supportive manner where we
continuously stressed that pedagogy leads technology we were able to encourage our
teaching staff to adopt a non-traditional approach to their practice and to begin building
a dynamic and innovative teaching culture within our organisation.
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Spiralling up Professionalism — An integrated model for Higher
Education
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Abstract: Globally the higher education community continues to explore curriculum delivery models which
connect theory to practice to support the transfer of learning from the classroom to operational practice. Police
recruit education is no exception and utilises a myriad of curriculum design and delivery models. Since 1998 the
New South Wales Police Force in Australia has worked in partnership with Charles Sturt University on a degree
based recruit education program. Continuous improvement and evaluation of the program has resulted in the
implementation of an innovative curriculum design and delivery approach which challenges the traditional
university subject learning process. This paper discusses the innovative model which is built on (1) the concept
of situated learning and (2) the constructive alignment approach to teaching and learning. The learning delivery
design is supported by a unique distributed content technology environment. The model and the initial results of
its evaluation are presented. The initial findings suggest an increase in the level of preparedness of the student
recruit for operational practice. The approach offers a contribution to higher education course development in
which a central tenant is establishing a seamless segue from student to professional.

Keywords: policing; integrated curriculum; integrated assessment; distributed environment
Introduction

Whilst there is a sustained debate surrounding situating police recruit education in the higher
education paradigm (see Lee & Punch, 2004; Cox,2001; Rydberg & Terrill, 2010) the NSW
Wood Royal Commission (1997) recommended the NSW Police Force (NSWPF) partner with
a university to promote academic rigor and professionalism in police recruit education. Charles
Sturt University has partnered with the NSWPF since 1998 in delivering the NSWPF recruit
education program through the study of initially, a Diploma in Policing Practice and since 2003
the Associate Degree in Policing Practice (ADPP). In the traditional curriculum design of
university studies, the learning in these two study programs was centred on the study of
individual subjects which collectively contributed to the awarding of the Diploma/Associate
Degree. In parallel, students completed physical skill training relevant to operational policing
e.g. officer safety skills, pursuit driving skills and personal physical fitness skills. The learning
objectives of the curriculum are to prepare the policing student for their operational duties.
Further the studies are designed to provide academic rigor to the student learning through
underpinning the curriculum content with study of the theories which provide the guiding
principles for policing in a western democratic society. In practical terms the study of policing
practice through an academically founded program provides insight and knowledge as to ‘why
police do what they do’. A catalyst for rethinking the design and delivery of the ADPP centred
on the analysis of field based evaluations conducted on a four yearly basis. The analyses
consistently identified the curriculum developed the students’ knowledge of theory however
there remained opportunity to more adequately connect theory to practice for the policing
students to support the quantum shift from student to operational police officer.

Historical model of learning delivery

Prior to January 2014 students studying the ADPP were enrolled, studied and assessed in
individual subjects e.g. Communications in Policing, Police Crime and Society, Policing and
Road Safety. The enrolment and progression pattern for the ADPP pre and post 2014 is similar
in design to align with university enrolment policies and the NSWPF optional study pathways
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requirements. Students are enrolled in individual subjects which collectively comprise a degree
program. The post January 2014 ADPP course as depicted in Figure 1 indicates the flexible
nature of the program enabling full-time on campus or distance education study pathways for
the commencing session of the program. The study program presented in Table 1 portrays on
the surface, the hallmarks of traditional university study programs: retention of a collective of
subjects comprising a course of study. Rethinking the delivery design of the program to
enhance student learning defaulted therefore to below the subject and course surface.
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Figure 1 Associate Degree in Policing integrated curriculum study program

The key objective in the redesign of the ADPP curriculum and assessment was to draw the
operational field into the classroom offering increased contextualisation of curriculum content.

Integrated curriculum content and assessment

Integrated curriculum as a design concept for learning has produced a myriad of literature
which examines the advantages and disadvantages from multiple perspectives. It is not a new
concept, however, as suggested by Zhou and Kim (2010, p. 123) a consistent universally
accepted definition remains unresolved:

...debate has not yet resulted in an agreement over the meaning and the appropriate

practice of curriculum integration”
Gresnight et.al. (2014) provided a comprehensive insight into the historical debate in referring
to the work of Beane (1997), Drake (2000, 2007) and Fogarty (2009). The implication of the
continued debate suggests the concept of an integrated curriculum therefore has no singular
stand-alone role model, rather it is adapted and moulded by educators to meet specific
overarching parameters (social, political, environmental, economic and legal) relevant to the
education institution. The development of an integrated curriculum and assessment model for
the ADPP is an example of such flexible adaptation of the concept of integration. The ADPP
model reflects a combination of the three categories of integration as proffered by the early
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work of Drake (2000) in this field and includes: content focus, skill focus and the combination
of life-context focus.

The revised ADPP curriculum is premised on mirroring the field based duties of police officers,
scaffolding the learning on core operational tasks. Modules of delivery have been designed
which draw learning content from each of the individual subjects to address the policing
responsibilities and skills attached to the focus of the module. Figure 2 offers graphic
representation of the relationship between course, subject, module and learning environment
for the commencing Session One of the program. A similar design principle underpins Session
Two of the program. Session Two has no distance education study option, all students are full
time on campus. Sessions Three, Four and Five are studied during the first 12 months of a
probationary constable’s (PC) operational deployment. Each field based session comprises
study of one academic subject via distance education and one practicum subject related to field
based activities.

“I Charles Sturt
University
Integrated curriculum delivery

PPP128 PPP 129 PPP 130 PPP 131 Ethical
Law Policy & Investigative Practice &
Brocatie Practice Communications  pecisionmaking

\ ! 7/

Module 1 & 2 Concepts of policing
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Figure 2 ADPP integrated curriculum delivery model Session 1

An important consideration underpinning this integrated learning design is the inclusion of
learning experiences which afford the student opportunity to apply the knowledge and skills
they acquire on a continual basis throughout the sessions of study. Contextualising the learning
content and experience is a pivotal design characteristic which aids students’ recognition and
acknowledgement of the relevance of acquiring the knowledge and skills presented within the
ADPP curriculum. Not only is contextualised practical application built into the module lessons
in the classroom, this learning approach is extended through student participation in weekly
simulated policing exercises within a purpose built scenario village at the Academy. Guiding
principles which have contributed to the design of module lessons have been drawn from the
concepts of situated learning (Collins, 1999) and the work of Herrington, Herrington, Oliver
and Reeves in design constructs for authentic learning and assessment (see Herrington &
Herrington, 1998, 2006; Herrington & Oliver, 1995, Herrington, Reeves & Oliver, 2007;
Herrington, Oliver & Reeves, 2003). Herrington heralded the complexities faced by educators
in seeking to align university teaching with contextualisation of learning in commenting:
...The challenge they have faced is to align university teaching and learning more
substantially with the way learning is achieved in real-life settings, and base instructional
methods on more authentic approaches such as situated learning (2006, p. 3).

This work is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International License (CC BY-NC-ND 4.0).

235



1st International Conference on Higher Education Advances, HEAd'15

In parallel with embedding the principles of authentic and situated learning, the integrated
curriculum has followed a constructive alignment approach. The seminal work of Biggs in the
field of constructive alignment principles — where the learners’ activities are pivotal in creating
meaning (Biggs, 1996, p.347) has underpinned the design framework for the integrated
curriculum. The alignment of learning objectives for the whole of course with learning
objectives for individual lessons and assessment followed by scaffolding these to learning
exercises and content within individual lessons enables the continual and transparent
monitoring of adherence to the underpinning course design principles.

The integrated ADPP curriculum accommodates the traditional university method of awarding
subject credits whilst maintaining an integrated assessment process. Figure 3 presents an
example of the integrated assessment design.

Subject Credit | Assessment Item 2 Assessment Item | Assessment
Points | Theory Exam Parta, b, ¢, d Item

PPP128 16 2A & 2 B Exam m/c questions Item 6 Law Exam | Item 3
Law Policy and 2C & 2D Exam m/c questions Pass mark 50% Police Practical
Procedure Combined Pass mark 70% Graded SY/US

Combined weighting of 50% 50% SY/US
PPP129 8 2A & 2 B Exam m/c questions Item 5 Item 3
Investigative 2C & 2D Exam m/c questions Investigations Police Practical
Practice 1 Combined Pass mark 70% Assign/Exam

Pass mark 50%

Combined weighting of 50% 50% SY/US
PPP130 8 2A & 2 B Exam m/c questions Item 1 Item 3
Customer Service 2C & 2D Exam m/c questions Communications | Police Practical
Communication Combined mark 70% Exam ( CAPS)
1 Pass mark 50%

Combined weighting of 50% 50% SY/US
PPP131 8 2A & 2 B Exam m/c questions Item 4 Item 3
Ethical Practice 2C & 2D Exam m/c questions Ethics (Essay) Police Practical
Decision Making Combined Pass mark 70% Assignment
1 Pass mark 50%

Combined weighting of 50% 50% SY/US

Figure 3 ADPP Session 1 Integrated Assessment model

The pivotal assessment item which provides for an integrated approach to assessing student
learning is a theory exam consisting of multiple choice questions and short/extended answer
responses. The theory exam is based on one or several scenarios to which blocks of questions
from each individual subject area are applied. The performance in each subject block
contributes to the overall student mark for the subject. Additional assessment items for each
individual subject are included allowing for assessment of student knowledge and skills from
multiple perspectives. The assessment process requires students to undertake a simulated
policing response exercise, their performance is marked against learning objectives for each
individual subject category e.g. demonstration of communication skills is awarded a
satisfactory or unsatisfactory mark and attributed to the overall Communications in Policing
subject mark awarded. The integrated assessment design is cognisant of the necessity in terms
of student progression and transcript of studies to identify in each subject area where a student
passes or fails. One of the products and processes which has (1) supported the integrated
approach for the full time and distanced education learning and (2) allowed for monitoring of
the contextualisation of learning content and creation of authentic contextualised learning
experiences is the introduction of a distributed content environment (DCE).
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Learning materials and a distributed content and environment (DCE)

The Distributed Content Environment (DCE) was specifically designed to facilitate the
development, reuse, management and distribution of curriculum and learning resources. The
DCE makes learning materials available to F2F students, teaching staff, the classroom and
distance learners online in a range of highly accessible digital content formats (Lynch, 2015).
In a learning environment driven by authentic and situated learning principles real-time, any
place access to resources that support contextualised learning is pivotal. With a DCE students
have instant access to their audio-visual and textual resources inside and outside of the
classroom for lesson preparation, in class activities, field activities, and lesson and learning
review. For ADPP students the DCE provides a Study Guide in .epub and markable .pdf format
for mobile devices or laptops (which draws resources via weblink from websites or digital
object repository sites wrapping them in relevant instructional text). The DCE becomes a
conduit through which student resources can be presented, watched, heard or enacted at any
time.

In parallel, teaching staff are provided identical flexibility of access to teaching resources,
which are a repackaged version of the student accessible content, with additional instructional
guidance. The facilitator package allows for the presentation of selected digital resources via
the university’s online learning environment and classroom display technologies. A major
benefit realised is the facilitation of the continuous improvement of the curriculum by
providing an environment in which content is readily and seamlessly updated and distributed.
This is an important consideration in policing studies which requires accommodation of
continuous changes to legislation, police policies and practices. As this innovative approach
to the development and distribution of learning materials and a holistic learning environment
is a ‘new system’ the full potential of the DCE has yet to be explored. However, in the
evaluation project undertaken in March 2015, students provided feedback as to their experience
with the online environment and its relationship to supporting their field based activities.

Evaluation

It was to be expected as with new courses, there would need to be revision and amendment,
the reality being a lesson written on paper can ‘look’ quite different when experienced in the
classroom. A formal evaluation study was conducted in March 2015. The timing of the
evaluation was premised on allowing a “settling in” of the learning delivery design for students
and teachers. Importantly, this time frame offered opportunity for the PCs to respond from a
position of 6-8 weeks operational experience.

Method

A case study approach was undertaken in the preliminary formal evaluation research project.
The project objectives aligned with the case study characteristics advocated by Stake (2005) of
issue choice; triangulation; experiential knowledge; contexts and activities. There is a sound
body of literature devoted to reasoning for situating evaluation of education initiatives within
a case study frame work (see: Simons 2009, Merriam 2009; Burns, 2000.) A qualitative data
collection approach was employed aligning with the rationale proffered by the seminal work
in this field of Bryman (1988); Miles and Huberman (1994) and Patton (2002). Allowing the
PCs and their field based trainers and supervisors to give voice to their observations had the
potential to offer rich insight into the relationship between the curriculum and the field of
operational practice. Worthy of note is the preliminary nature of this evaluation project as the
first phase of future broader evaluative studies of the ADPP program.
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The complete cohort of 300 PCs who commenced operationally in January 2015 (2" cohort to
graduate through the integrated curriculum) were invited to complete an on-line survey
comprised of short answer questions. A total of 153 participants completed the survey. In
addition total of 15 participants were invited to participate in a short telephone interview. The
selection of interviewees was based on capturing a range representative of the cohort by age,
gender, and location of the NSW Police Station to which they were deployed (country,
metropolitan and coastal). The survey and semi-structured interview questions focused on: (1)
level of preparedness for operational policing; (2) content/experiences within the Academy
based studies which they consider of most valuable for their operational practice; (3) areas of
learning they consider would be helpful if studied prior to deployment; and (4) the value of the
technology employed in the delivery of the curriculum as it relates to their operational practice.
The PCs are supervised in the first 6 weeks of their field based operation by Field Training
Officers (FTO) and Educational Development Officers (EDO). These officers have experience
with training and supervising PCs who have studied under the previous non-integrated
curriculum and the current integrated curriculum. This experience situates them appropriately
to offer insight into variances they have observed with graduates of the two programs. A total
of 15 EDO/FTOs were interviewed, their selection premised on gender and NSW Police Station
location (country, metropolitan and coastal). The evaluation study embraced wide ranging
issues, however for this paper it is the data which informs on the relationship between the
integrated curriculum and its influence on the field based preparedness of the recruit officers
which is included in the following section.

Results and Discussion

A note of caution is offered in relation to the following data it is preliminary in nature and does
not at this stage explore potential influences other than the curriculum on the level of
preparedness of the PCs. As presented in Table 1, the data reported 93.62 % of the PCs feeling
confident in their level of preparedness for operational practice. Whilst not detracting from the
encouraging positive response and reflection on the curriculum, the PCs also offered
suggestions for curriculum inclusions which may further build their level of preparedness. The
level of confidence indicated in Table 1 is supported by the observations from the EDO/FTO
interviews.

Table 1 Confidence in level of preparedness reported by PCs

Question 4: How confident did you feel in your level of preparedness for operational duty when you attested
from the Academy? Responses=153 (% calculated on response identifying level n=141)
Not very; less Somewhat; Confident; fairly; 50% Solid; very Confidence level not
than confident slightly moderate; good confident; 7/10 indicated
9 18 96 18 12
6.38% 12.765% 68.08% 12.765%

The general response from the EDO/FTOs was that the PCs displayed a broader confidence
and awareness of their role and the job and more faith in their abilities. Table 2 presents
examples of the EDO/FTO responses to interview Question 3.
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Table 2 EDO/FTO Observations of Level of Preparedness of PCs

Q3: Have you noticed any difference in the level of preparedness of probationary constables for operational
duties?

EDO (Coastal Local | The PCs we have at the moment are on the ball, in relation to level of preparedness

Area Command) it is like they have been here before and doing it the 2™ day on the job

EDO (Metropolitan I think particularly this group, they seem to be more switched on in so far as a

Local Area holistic approach. They seem to have a broader confidence about them and

Command) awareness, more faith in their abilities.

EDO ( Country Local | I have been an EDO for 8 years... the quality of work seems a lot more switched

Area Command) on...they seem like they have been in the job before. I used to get 100°s of
questions, but it all just seems to happen naturally with this group.

An interesting trend emerged from the data collected which focussed on the relationship
between embedding a distributed content environment with all learning materials in a digital
format and the useability and connection for the PCs. The 15 PCs interviewed agreed that
having to work with digital resources in the Academy studies developed their confidence and
capability with technology for policing. The interesting trend which emerged during interview
was that the PCs indicated they are returning to their digital resources utilised during studies at
the Academy to now use as reference sources in their field based operations. This trend was
universal across the 15 PCs interviewed. The following comment from Participant 12 is
indicative of this trend:
...they are really valuable, | find if | have a bit of time at work | jump on line and recap
some of the information. Having it available 24/7 is really helpful,
and Participant 10:
... The materials are always there for you, sometimes | look at the Session One and Two material, |
attend a lot of traffic issues so | went back to look at the traffic material on line. I also look up
everyday things like move along directions.
The data offered here is a snapshot of the overall data collected for the project, this data is that
which is specifically relevant to providing initial understanding if the curriculum design
approach is heading in the right direction.

Conclusion

The innovative design approach for the ADPP has not been without challenges in preparation
of the course material and transitioning both teaching staff and students to a ‘new way of
thinking’ about learning. Whilst the early indicators offer evidenced based validation and
support for this innovative approach to higher education for police recruits, it offers also a
model for consideration by educators in pursuit of the nexus which connects theory with
practice in a wide range of professions.

References

Beane, J.A. (1997). Curriculum integration: designing the core of democratic education. New

York, NY: Teachers College Press.

Biggs, J. (1996). Enhancing teaching through constructive alignment. Higher Education, 32,
347-364.

Biggs, J. (1999). Teaching for Quality Learning at University, Buckingham, UK: SRHE and
Open University Press.

Bryman, A. (1988). Quantity and quality in social research. London, England: Unwin Hyman.

Burns, R. B. (2000). Introduction to research methods (4th ed.). Sydney, Australia: Pearson

Education Australia.

This work is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International License (CC BY-NC-ND 4.0).

239



1st International Conference on Higher Education Advances, HEAd'15

Collins, A. (1988). Cognitive apprenticeship and instructional technology (Technical
Report 6899). Cambridge, MA: BBN Labs Inc.

Cox, D. (2001). Educating police for uncertain times: The Australian experience and the
case for a ‘normative’ approach. Journal of Policing, Intelligence and Counter
Terrorism. 6(1), 3-22.

Drake, S. (2000) .Integrated curriculum: A chapter of the curriculum handbook.
Alexandria, VA: Association of Supervision and Curriculum Development.

Drake, S. (2007). Creating standards-based integrated curriculum: aligning curriculum,
content, assessment and instruction. (2" ed.). Thousand Oaks, CA: Corwin Press.

Fogarty, R. (2009). How to integrate the curricula. (3™ ed.). Thousand Oaks, CA: Corwin
Press.

Gresnight, R., Taconis, R., van keulen, H., Gravemeijer, K. & Baartman, L. (2014). Promoting
science and technology in primary education: a review of integrated curricula. Studies in
Science Education. 50(1), 47-84. DOI: 101080/3057267.2013.877694

Herrington, J., & Herrington, A. (1998). Authentic assessment and multimedia: How university
students respond to a model of authentic assessment. Higher Education Research &
Development, 17(3), 305-322.

Herrington, J., & Herrington, A.(2006). Authentic learning environments in Higher Education.
Hershey, PA: Idea Group, Inc.

Herrington, J., Oliver, R., & Reeves, T. C. (2003). Patterns of engagement in authentic online
learning environments. Australian Journal of Technology, 19(1), 59-71.

Herrington, J., Reeves, T. C., & Oliver, R. (2007). Immersive learning technologies: Realism
and online authentic learning. Computing in Higher Education, 19(1), 80-99.

Lynch, H. (2015). The Distributed Content Environment. Retrieved from
https://slidebean.com/p/TSo06f9t16V/The-Distributed-Content-Environment

Lee, M. & Punch, M. (2004) Policing by degrees: Police officers’ experience of university
education. Policing and Society: An International Journal of Research and Policy, 14(3),
233-249.

Merriam, S. B. (2009). Qualitative research: A guide to design and implementation. San

Francisco, CA: Jossey-Bass.
Miles, M. B., & Huberman, M. A. (1994). Qualitative data analysis:An expanded sourcebook
(2nd ed.). Thousand Oaks, CA: Sage.

New South Wales. Royal Commission into the New South Wales Police Service & Wood, J.
R. T. (James Roland T.) (1997). Final report. Royal Commission into the New South Wales
Police Service, Sydney, N.S.W.

Patton, M. J. (2002). Qualitative research and evaluation methods (3rd ed.). Thousand Oaks,

CA: Sage.

Reeves, T.C., Herrington, J., & Oliver, R. (2002). Authentic activities and online learning. In
A. Goody, J. Herrington & M. Northcote (Eds), Quality conversations: Research and
Development in Higher Education, Volume 25, (pp. 562-567). Jamison, ACT: HERDSA.
http://www.ecu.edu.au/conferences/herdsa/papers/ref/pdf/Reeves.pdf

Rydber, J. & Terrill, W. (2010). The effect of higher education on police behaviour. Police
Quarterly, 13, 92-120.

Simons, H. (2009). Case study research in practice. London, England: Sage.

Zhou, G. & Kim, J. (2010). Impact of an integrated methods course on pre-service teachers’
perspectives of curriculum integration and faculty instructors’ professional growth.
Canadian Journal of Science, Mathematics and technology Education. 10(2), 123-138.

This work is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International License (CC BY-NC-ND 4.0).

240


https://slidebean.com/p/TSo6f9t16V/The-Distributed-Content-Environment
http://www.ecu.edu.au/conferences/herdsa/papers/ref/pdf/Reeves.pdf

1st International Conference on Higher Education Advances, HEAd’15
Universitat Politécnica de Valéncia, Valéncia, 2015
DOI: http://dx.doi.org/10.4995/HEAd15.2015.275

Teaching Professional Ethics in Mexican and Spanish
Universities

A. Hirsch, C. Navia**

* National Autonomous University of Mexico
** National Pedagogical University, Ajusco Campus - Mexico

Abstract: The main purpose of this presentation is to explore the proposals to teach professional ethics to university
students, which were expressed by scholars from institutions in Mexico and Spain. The ideas and results we present,
derive from current formative proposals and from the application of surveys and a scale questionnaire to professors
from the National Autonomous University of Mexico and some Spanish universities, within different phases and times.
Coincidences have been encountered towards the central idea that the scientific and technical contents should be
addressed in a conjoint manner with those about professional ethics. We found consensus in certain contents, for
instance, the principles of professional ethics and participative formative strategies that should be employed, taking into
account the work context and real situations. Among the conclusions, it can be highlighted that in general the majority
of the professors interviewed have considered the necessity to include a preparation in this domain, in an explicit,
systematic and articulated way with the research processes for university students.

Keywords: Teaching Professional Ethics; Professors; Universities; Mexico; Spain
Introduction

This paper is part of the Research Project about Professional Ethics at the National
Autonomous University of Mexico (UNAM). The main objectives are: to contribute in
the enrichment of knowledge about professional ethics at the university, and ultimately,
to propose a series of guidelines for their teaching.

The previous papers, articles and book chapters we published articulated theoretical
issues with empirical data. They focused in gathering and generating knowledge about
professional ethics, with the idea to fulfil the first objective of the research project.
Unlike the previous effort, in this work, we are committed to answer the second
porpoise, which is the definition of guidelines for teaching professional ethics for
university students.

The research has been developed through many years, in two different countries:
Mexico and Spain. We believe that one of the achievements of this paper is the
comparative analysis from the results in the research in both countries.

We present the research that was undertaken with Mexican and Spanish professors
about the contents and methodologies to promote the teaching of professional ethics for
university students. At the beginning of the research project, we search for implemented
proposals in some universities, especially in Spain, about this theme. The topic was
later investigated at the graduate level, among different stages, with professors from
UNAM and various Spanish universities.

We will present the following aspects: the background of the research project; the
process for gathering information through three strategies: documental analysis,
interviews and a questionnaire; the central elements of the theoretical framework; the
methodological section that refers to the application of the two empirical instruments;
the discussion of the principal comparative findings; conclusions and the
bibliographical references.
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The research project background

At the beginning of the research project (2002) we constructed the first State of the Art
about professional ethics, recuperating empirical studies that were made in Mexico
(Hirsch, “etal.””, 2003). Ten years later, we participated in the second State of the Art
(Hirsch, 2013).

Simultaneously we searched for bibliographical and periodical materials with the
finality to construct the theoretical framework and to be able to define their principal
elements. Even thought we have more or less completed this construction, we have and
open mind about it, because we found new materials and open new topics that were not
previously considered.

The third activity refers to the empirical phase, with the construction of a questionnaire
(with an open question about the principal features of “being a good professional” and
an attitude scale with 55 items). This instrument was developed between UNAM and
the University of Valencia, in 2003, for the graduate level. We first applied the
questionnaire to a sample of students in Valencia and Murcia in Spain, in 2003 — 2004
and later on in Mexico, in UNAM, to a sample of students in 2004 — 2005 and a sample
of professors and researchers in 2006 - 2007.

We also developed an interview guide that was used with professors from some Spanish
universities in 2004 and 2011 and in UNAM with the forty graduate program
coordinators in 2009. All of this allowed us to achieve the first objective of the research
that is the enrichment of knowledge in this specific applied ethic.

At the same time, we searched for proposals to teach professional ethics to university
students. This paper emphasizes the second porpoise which is the definition of
guidelines about teaching professional ethics. We recover some of the proposals we
found and also the answers given by the research subjects to direct questions about this
theme.

Methods

In this paper, the acknowledgement of the retrieved information is given through three
data collection strategies: documental analysis, interviews and a questionnaire. The
instruments were structured, taking into consideration the theoretical framework
specifically built for the research project. We analyzed the work of many authors from
several countries, and chose as fundamental: Tom Beauchamp and James Childress
(2012) from the United States of America; Augusto Hortal (2002) from Spain and
Martin Aluja and Andrea Birke (2004) from Mexico.

The theoretical framework is composed by the following elements: professional ethics
principles and rules, professional characterization in general and professional ethics in
particular, professional ethics as part of the applied ethics; differences between
professional ethics and professional deontology; economic, technical and
organizational influences in professional practice; fundamental values, especially
responsibility, dilemmas and ethical conflicts, non-ethic behaviour, professional
identity, science ethics and research ethics, professional ethics of professors and
proposals for teaching ethics in the university.
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Professional ethics principles

During the long process of constructing the theoretical framework we realised that the
central theme was about the principles of professional ethics. Even though mostly all
the literature we consulted referred to that topic, we decided to focus in a very important
book from Tom Beauchamp and James Childress (2012): Principles of Biomedical
Ethics.

The four moral principles presented by them are: Respect for Autonomy,
Nonmaleficence, Beneficence and Justice. In the preface of the seventh edition, they
clearly expressed “that it is a mistake to assign priority to any basic principle over other
basic principles” and that “the better strategy is to appreciate the contributions and the
limits of various principles, virtues, and rights”.

These four principles are fundamental to biomedical ethics, but because they have
proved to be significant as a reflection framework to take ethical decisions in the
conflicts and dilemmas that professional encounter in their daily work, they have been
recovered and interpreted by the other areas of knowledge.

Respect for autonomy means “self — rule that is free from both controlling interference
by others and limitations that prevent meaningful choice, such as inadequate
understanding. The autonomous individual acts freely in accordance with a self-chosen
plan... In contrast, a person of diminished autonomy is in some material respect
controlled by others or incapable of delivering or acting on the basis of his or her desires
and plans... (p. 101-102).

“The principle of Nonmaleficence obligates us to abstain from causing harm to
others”(p. 150). This principle supports several specific rules. Beauchamp and
Childress (2012:154) prioritized: do no kill, do not cause pain or suffering, do no
incapacitate, do not cause offense and do not deprive others the goods of life”.

The risk of harm in the biological and health sciences and in the scientific research in
all areas of knowledge has been enormous in relation to the vulnerable people and
communities: “the unjustified overutilization of members of these populations has long
been a matter of deep moral concern” (p. 156).

In reference to the principle of Beneficence, the authors distinguish two related
concepts: positive beneficence and utility. The first one “requires agents to provide
benefits to others” and the second “requires that agents balance benefits, risks and costs
to produce the best overall results” (p. 202).

The principle of Justice search to “determine how social burdens, benefits,
opportunities, and positions ought to be distributed”. They consider that our obligations
are limited to fundamental needs for essential resources (p. 252).

The empiric work was performed in four phases within Mexican and Spanish
universities. The documental strategy allowed us to obtain concrete proposals on how
teaching professional ethics is performed among educational institutions.

Interview program

The interview strategy was used on two occasions in Spain. The first one, in 2003 -
2004 (Hirsch, 2004), comprised eleven professors: Pedro Ortega from Murcia
University; Bernardo Martinez-Mut and José Felix Lozano from the Polytechnic
University of Valencia; Gonzalo Jover from the Complutence University of Madrid,;
Juan Manuel Cobo, Augusto Hortal and Julio Martinez-Martinez from the Pontifical
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University of Comillas in Madrid; Miguel Angel Santos and Maria del Mar Lorenzo
from the Santiago of Compostela University and Juan Escamez and Rafaela Garcia—
Lopez from the University of Valencia.

From the eleven academics that were interviewed, several criteria were prioritized,
knowledge, experience and concrete formative proposals from three experts on the
thematic field. These professors are Augusto Hortal (1995 and 2002) and Juan Manuel
Cobo (2003 and 2004) from the Pontifical of Comillas University in Madrid and José
Félix Lozano (2000 and 2003) from the Polytechnic University of Valencia. The
principal questions that were sought to be answered were: Why it is important to teach
professional ethics? How this formative need can be solved? What to teach on
professional ethics?

The second interview was performed in 2011. The principal feature of the Spanish
respondents in 2003 -2004 was that they all were active in philosophy and educational
sciences. Those performed in 2011 included professors from other disciplines. Eleven
of the fourteen interviews were made in the University of Valencia, with the following
academics: Juan Escamez, Cruz Pérez, Bernardo Gargallo, Rafaela Garcia-Lopez,
Victoria Vazquez, Inmaculada Lopez, Manuel Dolz, Pilar Martinez-Arocas, Vicente
Barbera, Rafael Pla and Maria Carmen Antolin. The other three were: José Felix
Lozano from the Polytechnic University of Valencia and Roberto Sanz and Lucia
Ballester from the Catholic University of Valencia San Vincent Martyr.

The interview guide was applied in 2009, to the forty coordinators of all the graduate
programmes at UNAM. This university classifies its forty graduate programmes in four
distinct areas of knowledge: Physics — Mathematical and Engineering Sciences (with
seven graduate programmes: Mathematical Sciences and the Specialization of Applied
Statistics, Engineering, Astrophysics, Computational Science and Engineering, Science
and Engineering of Materials, Earth Sciences and Physical Sciences); Biological,
Chemical and Health Sciences (with ten graduate programmes: Biomedical Sciences,
Neurobiology, Nursery, Biochemical Sciences, Production and Animal Health, Medical
— Dentistry and Health Sciences, Chemical Sciences, Psychology, Biological Sciences
and Sea and Limnology Sciences); Social Sciences (with eight programmes: Social
Work, Anthropology, Administration Sciences, Political and Social Sciences, Law,
Economy, Latin-American Studies and Geography) and Humanity and Arts (with
fifteen programmes: Industrial Design, Master in Teaching for the College Level,
Architecture, Library Sciences and Informational Studies, Mesoamerican Studies,
Philosophy, Philosophy of Science, History, Literature, Linguistics, Music, Pedagogy,
Urbanity, Art History and Arts and Design).

Considering that the interview guide was applied in different moments and countries,
the questions were adapted as the research was advancing in its course.

A scale questionnaire about professional ethics

A scale questionnaire was designed and applied to a sample consisting in 719 professors
from UNAM in 2009. The questionnaire was structured as follows: four major open
questions and an attitude scale about professional ethics integrated with 55 items
(Hirsch, 2010). From this instrument we only included in this paper the open question:
Do you consider that professional ethics should be taught to all university students? If
your answer is affirmative: Which are the main contents and strategies to be
implemented?
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The sample was of 384 men (53.40%) and 335 women (46.59%). The highest
percentage was from professors in the age range of 46 to 50 years (21.97%) and in the
wider one from 46 to more than 60 years (70.38%). The data about the age is coincident
with the academic antiquity, because the highest percentage is the group of teachers
and researchers with 30 years of service (20.59%). The two following places in a
descendant order are 21 to 25 years and 26 to 30 years working in UNAM. In these
three we found more than half of the sample (50.91%).

70.51% had a PHD and 24.34% a Master. In the sample, we located 13.35% of subjects’
teachers, 13.07% researchers and 11.40% professors with the highest category and
level. The instrument was also answered by seven emeritus professors (0.98%). The
rest was situated in a dispersed manner in the other academic categories and levels of
UNAM.

For the analysis of the information gathered, categories and subcategories were
constructed in order to cluster the responses from the informants. These categories
allowed us to establish comparisons.

Results and Discussion

First moment: experts from Spanish universities

In a first encounter, in 2004, experts from Spanish universities were interviewed about
teaching professional ethics. One trend we found is that the professors considered that
even though scientific-technical knowledge is central, ethical considerations are also
important. This affirmation is relevant, since a predominant cognitive and ethical
content was found on the professional formation of university students.

The experts (mainly philosophers and educational science professors) also considered
that the systematic reflection on basic principles should be fostered among students,
such as Beneficence, Non-Maleficence, Autonomy and Justice (Beauchamp &
Childress, 2012). They expressed the necessity to teach essential ethic values, mainly
responsibility; the goods and services that each profession provides to society, the direct
and indirect people benefited; their rights and obligations and the dilemmas and ethical
conflicts that they could face in their professional practice.

A fact is highlighted, which consists in the consideration that the methodology
employed at universities about professional ethics should be practical, participative, and
group-oriented. Conversely, the experts thought on the possibility to include additional
professional ethics-related subjects, as part of the curriculum in all university
programmes. This consideration encompassed the support of the presentation of all
topics with examples, to utilize problem-solving methods and professional case study
techniques involving ethical dilemmas and analyzing the ethical codes of each
profession or of each knowledge area, considering the interdisciplinary actual practice.

Second moment: graduate professors from the National Autonomous University of
Mexico (UNAM)

A questionnaire which included an attitude scale about professional ethics was applied
at UNAM between 2006 and 2007 to a sample of 719 professors representing the forty
graduate programs. As we indicated before, one of the open questions asked was if they
considered the need (or not) of a compulsory subject about professional ethics for all
students, its contents and strategies. The majority of professors agreed on the necessity
to implement that type of subjects.
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Even though it was clearly presented that the survey instrument was about professional
ethics, some interviewed professors responded on aspects that were directly linked to
general or civic ethics. It was surprising to find the fact, that professors had difficulties
to differentiate these three theoretical ambits. From one side, general ethics has a
considerable abstraction level and the civic ethics on the other hand, - which is an
application field — refers fundamentally to the citizen’s sphere. The professional domain
is distinct from the other ethics, because it comprises its own theoretical framework,
specific values and particular experiences that are associated on a high degree to the
work space. This difficulty could be related to the fact that some values are common
between professional and civic ethics (both ethics are applied), such as responsibility,
honesty and respect. In this research these values were classified as binding values.

The matters that are directly linked to professional ethics that were highlighted by the
respondents were: social competencies, legality, norms and principles; non-ethical
behaviour and their consequences; identity; cognitive competencies; professional
values; the orientation that professional ethics has to be able to take adequate decisions;
ethics in the scientific and technological research and teacher’s professional ethics.

In order to teach this thematic, some of the ideas are: it is important to generate
transversal contents; “to teach with the example” and to recognize the contribution of a
good professional practice in relation to society. It is significant that, as for the phase
previously described, many of the responses emphasized the use of participatory
methodologies, such as case study workshops, critical analysis of the professional
practice, a good preparation for professors in this field of knowledge, and ultimately,
to create communitarian participation activities.

Third moment: coordinators of graduate programmes at UNAM

In 2009, coordinators of the forty graduate programmes from UNAM were interviewed
about the encouragement of professional ethics on students. The most quoted response
was that this encouragement was mainly performed through professors and mentors.
We believe that this fact is relevant, because it emphasizes the formative contribution
of interaction among professors and students.

It was mentioned as well, that it is associated to the research processes and to the search
of higher levels of intellectual capacity. Another area of responses dealed with
guidelines, reflection about behaviour and ethical dilemmas, values such as
responsibility in general, social responsibility and honesty, trans-disciplinary
strategies, collaborative work, integral education and the acknowledgement of effort
and hard work.

Fourth moment: professors from universities in Valencia

Fourteen professors from three universities in Valencia - Spain were interviewed in
2011 on how to teach students the importance and principal contents about professional
ethics. Responses pointed to two main postures. One of these established the possibility
to implement professional ethics-related subjects on the programme curriculum, with
the idea that this determination contributes to the reflection of this knowledge field.
Other professors expressed, that this problematic should be addressed in a transversal
manner, given the fact that some study plans are over-charged, and that these types of
subjects are regarded as “soft skills” or subjects that do not need formal examination
processes.

In general, a combination of several strategies was proposed, such as the practical study
cases, to work situations that contain ethical dilemmas and conflicts, re-take
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experiences, to invite professionals to explain the ethical problems that they have
encountered, and finally, to foster student’s awareness. We found certain coincidences
among the professors on the strategies and on setting the students in a context in which
they will be prepared to take ethical decisions.

Conclusions

Professional ethics is a relevant current matter. Within the diverse stages and countries
(Mexico and Spain), where this research was performed, a great coincidence on the
identification of severe problems in the domain of work were encountered. Such issues
were linked to conflicts, ethical dilemmas and non-ethical behaviour.

From the phases that were described, it can be highlighted that in the view of the
majority of the interviewed professors, professional ethics is a significant and necessary
matter for the integral education of students, and that it can be taught through explicit
and systematic strategies.

There was an agreement on the strategies that were applied by the university professors,
such as study cases, approach of dilemmas and ethical conflicts. It was emphasized the
need to count with exemplary situations based on real events, and the collaboration
from active professionals that share their experiences with the students. Additionally,
they expressed the need to generate problem solving methods; analysis of professional
codes and service programmes.

It was stated - more associated to the scientific research processes — the relevance to
generate ideas with respect to trans-disciplinarily and group-oriented work, the
relationship within the production of knowledge and its possible application, the search
of high levels of excellence and autonomy: both of students and professors and the
development of skills associated to innovation. The professional identity was linked
with the individual identity, considering the development along their personal life.

Also, certain relevance is highlighted about the professor — student link, and the
participation of students on research processes. The idea related to the phrase “to teach
with the example” was repeatedly expressed among the interviewed.

As it has been stated on the introduction, one of the main objectives related to the
professional ethics research project in UNAM is to foster guidelines for teaching
students this thematic field. What has been encountered - from the theoretical side and
taking as a reference the empirical work that was conducted with professors from both
Mexican and Spanish universities - was useful to outline such guidelines and formative
strategies, in order to put them into practice.
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Abstract: Traditional and basic disciplines of medicine schools are rarely invited to participate of interdisciplinary
experiences outside the classroom. Although exists vast literature on problem-based learning medicine courses, there
are few studies focusing the socialization of students to learn more complex topics. In this paper, the authors revisited
the diagnostic of local health based on Charles Maguerez’s arch method that enables the collective construction of
knowledge, starting with the observation of family health center attributions. Students were encouraged to collaborate
with health agents to investigate the causes of illness in the community. Dengue emerged as a main health problem and
it was used as central theme. After the students had theorized about main problems, they developed a strategy in order
to propose alternatives for a communitarian intervention plan. Then, day-care and healthcare centers, schools, health
agents and students of medicine were involved in a multiple educational approach to increase the awareness of
community on dengue prevention. The analysis of data reveals that problem-based learning with social insertion helped
the students to develop skills and core competences to a more realistic practice of socialized medicine integrated with
health service.

Keywords: Medicine, problem based learning, health promotion
Introduction

The Brazil's Unified Health System (SUS) was developed over the last 25 years, shaped
by the history and democracy consolidation based on politics, economics, social and
cultural transformations. As a cornerstone, the 1988 Constitution was based on the
principles of universality, integrality, equity, community participation, political and
administrative decentralization of health services (Paim et al. 2011). Health care
services are used to be divided into primary, secondary and tertiary levels which
organize health demands according to the level of its complexity. More advanced
comprehension on health management was achieved by the notion of primary care
offered by local arrangements of different health services (Silva, 2011). Then, medicine
schools had to face the demands of medical resources according to the reality of a new
and up challenging health care system. Although the bases of the SUS encompass the
problem-based learning (PBL) and the case studies, medicine schools have chosen
different strategies to attend government policies on education and the reality of health
services.

The medicine course in State University of Santa Cruz (UESC) offers a regular module
as Interdisciplinary Practices of Education, Health Service and Community (IPEHSC).
This module was designed up to enable a first approximation and precocious contact of
medicine students with community and current health practices on the basis of SUS.
Thus IPEHSC has as main objective to provide an innovation in the learning in multi
professional health and interdisciplinary teamwork environment, seeking a new health
professional to contribute in the construction of the model of health based in primary
care.

The model of PBL perfectly meets National Curriculum Guidelines for Undergraduate
Medicine (National Council of Education, 2001) which pointed out the demands of
egress/medical professional as a generalist, humanist, critical and thinking, based on
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ethical principles, able to work the process of health and disease at different levels of
care. It is expected that the students learn promotion, prevention, recovery and
rehabilitation of health from the perspective of more comprehensive care, with a subtle
sense of social responsibility and committed to citizenship, as promoter of the human
wellness.

A case study: Teotonio Vilela village and dengue fever

The UESC promotes the education on the basis of social requirements at south Bahia,
Brazil, where it has social and political range including llhéus surroundings (Midlej,
2007). The city of Ilhéus has 184,236 inhabitants, distributed in 1,760,111 km?
concentrating 84% of its population in urban areas, whose average income per capita is
US$ 506,00 monthly. Of the total population, 15,685 individuals live in households
with inadequate sanitation (Brazilian Institute of Geography and Statistics, 2013).
Earlier known in the 1980’s as “Gomeira” (because the first residents were known to
sell gums in downtown) the Teot6nio Vilela village was mainly occupied by rural
housing to many workers who had lost their belongings with the collapse of cocoa
monoculture in 80’s and 90’s (Alger & Caldas, 1994). The territory has physically
borders as the Cachoeira river, which establishes a mangrove region, and by a forest
preservation area. Despite the attempts of environmental preservation made by public
agents, the process of occupation in these areas was not restrained in decades and still
persists. Typical geographic and demographic phenomena occur discretely within this
periphery as the overvaluation of land and homes and verticalisation of the buildings
creating peripherals (Lonardoni, 2014). After 30 years, there is a severe lack of
sanitation, crescent violence indexes, insufficient pavements and garbage. The health
system is sustained at local level by four Family Health Centers (FHC), emerged in
2006, with the aim of facilitating the population’s access to health services. The
objective of this paper is present the contribution of extramural social interdisciplinary
practices in PBL medicine course focusing the social demands of health care service
dealing with inequity and different causes of illness.

Material and Methods

Subjects and ethic implications: The present paper is based on the public databases
analysis and IPEHSC on professor’s observations of the joint work of medicine students
enrolled in and the CHA during one regular academic year. It has no ethical
implications, but complies with the Helsinki Declaration on ethical issues (World
Medical Association, 2014).

Observing, understanding and collection of data from reality: The first step of the
Maguerez’s arch method (Prado et al. 2012) is the viewing of a given situation from
many angles, which allows the student to extract and identify the problems that exist in
the community. It presupposes a conception of cumulative knowledge from the reality
in an effort to build an effective understanding, seeking, intervening and modification;
students should observe the territory regarding environmental, housing, sanitation,
health assistance and other aspects of local reality, such as schools, day-care and social
centers, churches, party offices and others social equipments. The health and social
National Databases were consulted in this respect aimed to build a local health
diagnosis.
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Problems raised and their explanations: The second stage of the method refers to
prioritizing the problems encountered, along with the CHA and inhabitants in collective
workshop. At that time students should be applied to the Planning and Programming
on Local Health - PPLH. By monitoring the work of CHA and contact with the
population, national databases on dengue helped to identify as major health problem
recurring in the community and also a feasible theme for an intervention plan.
Therefore, taking advantage of the imminence of Children's Day Celebration, the
medicine students developed recreational and educational project having dengue
themed involving the child, parents, and teachers’ audience.

Theorizing to solution, intervention planning and monitoring: The third step involves
theorizing of the topics. The group was responsible for the literature review and
autonomy of study and the development of educational resources. The participation of
the CHA and the inhabitants was considered critical and must be performed, also based
on the PPLH. In Noah's Ark school, it was showed a video about the life cycle of the
Aedes aegypti mosquito that transmits dengue and the game “Right or Wrong on the
Prevention of the Dengue Fever” was performed. In addition, sketches were designed
to measure, before and after the activity, in order to analyze the level of previous
knowledge of children, as well as the learning results of the proposed action. Finally,
children were invited to participate in the contest “CHA junior” which task was to
eliminate reservoirs of mosquitoes from their homes and more than two neighbors,
under supervision of parents and at least one member of Center of Endemic Control.
Two weeks later, aided by Endemics Coordinator of the Department of Health
Education of City of llhéus, the medicine students visited 30 homes of CHA junior
contender - to ensure the fulfillment of objectives proposed. To the completion of the
project, the community was invited to hold a march against dengue fever involving
students of Noah's Ark as well as their parents and community’s representatives.
Awards to CHA junior were given to participants who had known how to eliminate
reservoirs of the mosquitoes.

Statistical analysis: The data analysis was based on a qualitative study consisting of
interpretation of 88 reports and 10 individual interviews. It was applied Chi-square test
considering as the expected responses the equitable apportionment among all the
alternatives compared to the amount of answers observed in reports. Student’s t test
was applied to compare mean and standard deviation between two groups. The
significant level was 5%. Linear correlations among quantitative data were performed
observing the goodness of fit (r?) and a confidential interval of 95% and its significance.
Data were analyzed by using GraphPad Prism 4.

Results and Discussion

Diagnostic of local health:

The first information on 2012 demographic and health indicators were obtained from
public databases (Ministry of Health, 2014). The Figure 1a reveals that the city of llhéus
had worse health indicators when compared to cities of similar size in other Brazilian
regions (Nossa Ilhéus Institute Report, 2013). Most bad indicators refer to circulatory
and respiratory diseases and also maternal, neonatal and child morbidity and mortality.
Certain infectious and parasitic diseases (not shown) are among the major causes of
mortality whereas neglected diseases were seen to be very prevalent among children
when compared to other similar surveys (Barreto et al. 2007). In addition, by observing
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the CHA surveying the population, students could include other complaints (n= 88)
regarding diseases among inhabitants of Teotonio Vilela village. Hypertension has been
identified as a major problem (27%), followed by dengue (15%) diabetes (8%) and
diarrhea (6%). The rest of inhabitants referred multiple other causes of diseases (14%)
and healthcare services inaccessibility (30%). Dengue cases were measured by
accessing public databases (Ministry of Health, 2014) and it was possible to confirm
the high incidence of disease when compared to other cities with similar territory,
demography and urban characteristics of Ilhéus (Figure 1b). As it can been seen, the
other cities could have adopted successful strategies to prevent dengue spread and better
management of the epidemic when compared to Ilhéus.

Dengue prevention: From biology to action:

The PBL reached the objective to pose medicine students to develop active strategies
of learning such as systematic studies, organization, collaboration in workgroup,
guidance and leadership, discussion and decisions having dengue as proposed theme.
Hence, it was possible to note the development of skills and core competencies to
communicate better with child, parents, teachers and community’s representatives
regarding the strategies to combat mosquitoes, early recognition of symptoms,
diagnosis, care and guidance to seek for medical assistance in neighborhood. Through
various delivery modes (Figure 2) medicine students were able to elaborate adequate
lectures to child less than 7 years old (Figure 2a); also mobilize community to hold a
thematic march (Figure 2b) and to create a successful intervention plan to reduce Aedes
aegypti reservoirs in the houses. Children having the greatest performance in this goal
were awarded with a medal and a certificate of CHA jr (Figure 2c and 2d). The effort
of medicine students to achieve the objective of the intervention plan was partially
successful, since the number of houses visited by CHA jr were below (n=30) of the
minimal estimated (IC 95%: 63 - 117). It was possible to verify that the CHA jr
initiatives were frustrated mostly by security risks involved or neighbour’s disapproval.
Nevertheless, there was a positive increment in the number of houses without Aedes
aegypti reservoirs (Figure 2e). The experience of socialized PBL on health promotion
yielded better evaluation of the medicine students, since their grades were significant
higher during the social experience of PBL (Figure 2f).

Contribution of social interdisciplinary practices in PBL

It was possible to note an achievement in the PBL used in a medicine course to study
social determination of health and disease in a community living in inequity. The results
presented herein showed that the immersion of the students in this context during PBL
caused a subtle questioning and a significant learning experience. Students learn
beyond the health services and their interrelationships within community, since they
learned more about people and the multiple aspects involved with their health, disease
and care.

Traditionally, medicine courses have been providing new professionals by
subsequently progress of the novices along the curriculum, giving the concepts and
knowledge needed to emerge as graduates (Madsen & Bell, 2012). However, for
complex fields of study such as health promotion, there is more theoretical development
rather than one that is strictly based on the social praxis (Brosnan, 2013). This raises
questions for those teaching such subjects regarding how to connect learning with the
social demands on health promotion.
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In Brazil, the teaching of medicine further includes a challenging and contradictory
debate since the ideal health workforce — should be composed of professionals skilled,
evidence-oriented and well trained and committed to SUS principles — not corresponds
to the profile of the professionals who operate the system; this disparity is partly due to
general influence of private medical corporations’ ideology that public service is
considered as just a stable poorly paid job rather than more profitable jobs in private
sector or in healthcare companies, consistently more rewarding and strivingly
(Almeida-Filho, 2011). Also, the infrastructure, resources and supplies of SUS is
widely noted deficient (Siqueira, 2013) historically in northeast of Brazil (Vitoria et al.
2011; Leite, 2011) what contributes to inequity in the access to the services.

In 2006, a university reform took place to reorient the curriculum of medicine and other
professions (Ministry of Health, 2013). Further, a plan of massive federal investment
intended to double the size of the federation universities (Ministry of Education, 2013)
allowing the implementation of undergraduate courses in an interdisciplinary system
(Santos & Almeida-Filho, 2013). As a result, tensions have arisen among Brazilian
universities, since there was resistance led by conservatism against the rearrangement
of the new ideological basis of teaching. However, the SUS has provoked a replacement
of the standard reductionist, disease-oriented, focused on hospital-oriented
specialization current vocational education, by another model that is more humanistic,
health-oriented, with focus on primary health care and social compromised (Almeida-
Filho, 2011).

The academic education for SUS is causing profound changes in the training for health
teamwork; new pedagogical tendencies indicate the need for educational of a critical
reflective professional, able to transform their social reality (Madsen & Bell, 2012). If
medical education takes up the challenge of engaging more fully with social science
theory, the question of how medicine students will learn about it must be resolved.
Although some medical teachers have social science backgrounds, the most come from
basic science or clinical disciplines. This fact poses a challenge to fulfill the
requirements of a more socialized medicine practice. The incorporation of social
learning opportunities, mainly in community, on theoretical perspectives at PBL, is also
a positive development for both students and teachers (Bronsnan, 2013).
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Figure 1. a) Classification of health indicators of IIhéus, Bahia, Brazil when compared to similar cities.
b) Dengue emerged as main disease when compared to other cities with similar demography and
territory.
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Figure 2: Intervention planning developed by medicine student after PBL theme on dengue prevention.
a) Lecture and video on Aedes aegypti cycle and prevention of dengue to Noah’s Arch school. b)
Dengue Prevention thematic parade. ¢) Awards of CHA jr contest. d) Social mobilization of students,
parents and community’s representatives. e) Results of CHA jr contest in the increase of houses
without domestic Aedes aegypti’s reservoirs. f) Increase in students’ grades was related to PBL with
social experience. * p<0,001 Student’s t test.
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Conclusions

Hence, UESC gives an important contribution by adding the social experience to PBL
for first-year medicine students. IPEHSC turns to stimulate the dialog between
university and healthcare service in order to understand better the demands of public
health in south Bahia, Brazil. Thus, through Charles Maguerez Arch method
contributed on social interdisciplinary practices in PBL medicine course by following
the steps of observing the reality, key-points, theorizing, hypothesis construction and
application. The mobility to extramural environment helped the medicine student to
develop skills and core competences linked to a more realistic practice of socialized
medicine.
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Abstract:
Aim
This study aims to examine whether there were any differences in self-directed learning readiness

(SDLR) between students who entered medicine with a local Bahraini schools certificate and those
students who entered with an international schools certificate.

Results

We analysed how self-management, desire for learning, self-control and total SDLR scores varied in
relation to the student’s previous exit award: ‘A’ levels (or equivalent) or Bahrain Secondary School
(BSS) certificate. BSS certificate students had a significantly lower mean standardised desire for
learning score (63.5) compared to those ‘A’ levels or equivalent (73.6; p=0.003). BSS certificate
students also had a significantly lower mean total self-directed learning readiness score (192.3)
compared to those with the ‘A’ levels and equivalent (214.5; p=0.015). When we controlled for all the
other factors, secondary school award certificate was the only independent predictor of self-control
(standardised beta 0.4; p=0.02) and SDLR (standardised beta 0.36; p=0.043).

Conclusion

Self-directed learning is a key skill in the modern curriculum. Students who exit with a local Middle
Eastern secondary school certificate are finding it difficult to prepare themselves for independent
learning in medical school. This poses a challenge for institutions bringing a more active-learning type
of curriculum to the Middle East.

Keywords: Self-directed learning; self-control; desire for learning; self-management; individualism;
collectivism

Introduction

Promoting life-long learning amongst health professionals has been the main aim of a
radical shake-up of medical education (Jackson & Calman, 2006). Students have
moved from the memorisation of facts to problem-solving and self-directed study, two
skills found to be necessary for the practice of medicine (Barrows, 1983). Modern
medical curricula have transformed from being delivered using a passive, didactic
teaching approach to a more student-centred, active, self-directed learning one (Shin,
Haynes et al., 1993). The importance of self-directed learning cannot be overstated,;
some authors have gone so far as suggesting that neglecting the development of a self-
directed learning is considered a serious disadvantage for the student learner (Kek &
Huijser, 2009). Part of this life-long learning process involves the need for students to
adopt self-directed learning readiness often described as the process of deciding what
to learn, and to what depth and breadth (Candy, 1991). Others have defined the
concept of learning readiness as the degree to which the individual possesses the
attitudes, abilities and traits necessary for self-directed learning (Wiley, 1983). When
it comes to self-directed learning readiness, one thing that is widely agreed upon is the
need for more research to explore how culture impacts on self-directed learning
readiness in students outside of North America and Europe in this world of globalised
medical education (Gukas, 2007).
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The globalisation of medical education has been rapid and intensive with very few
medical schools escaping the effect (Jippes & Majoor, 2011). But only a handful of
studies have gone on to explore the cultural impact on the preparedness of students for
self-directed learning from a cross-cultural perspective, Ahmad and Majid’s appraisal
was one such study, which showed that culture can strongly influence the
development of self-directed learning readiness (Ahmad & Majid, 2010). A second
study reporting how culture challenges self-directed learning concluded that
uncertainty, tradition and hierarchy impacted on self-directed learning, thus impeding
the uptake of the new learning approach (Frambach, Driessen, et al., 2012).

Cultural identity can be broadly categorised as either collectivist or individualist. The
main difference between collectivist and individualist cultures is the relative
importance each places on the goals of the individual compared to the goals of the
group (Braman, 1998). Children from collectivist cultures such as those living in the
Middle East are situated in an environment which resolves around obedience,
reliability, duty, cleanliness and order (Triandis, 2004). Taking charge of their own
learning poses a major challenge to the majority of students entering tertiary
education in the Arabian Gulf region (Al-Saadi, 2011a). Grow, 1991 observes that
educational practices in public school and universities, does more to perpetuate
dependency than to create self-direction (Grow, 1991). This practice is further
emphasised by a recent report describing the *“spoon-feeding learning model”
practiced by students and teachers in Oman (Al-Saadi, 2011b). Al-Saadi argues that
learning becomes more effective when learners are in control of their learning and
aware of the learning process and of themselves as learners.

The objective of the study was to examine whether there were any differences in self-
directed readiness amongst students who entered medicine with a local Bahraini
schools certificate and those students who entered with an international schools
certificate. This study forms part of a larger ongoing study which introduced an
intervention to enhance self-directed learning readiness (SDLR) in students regardless
of their educational backgrounds.

Methods

Setting

Our study was conducted on the Bahrain campus of the Royal College of Surgeons in
Ireland (RCSI-Bahrain) in Bahrain; an international university which delivers an Irish
five-year undergraduate medical curriculum to students from all over the world with
local Bahraini students making 40% of the overall cohort. The students varied in their
ethnic background and their approaches to learning, amongst other things.

In the first year the cohort was composed of three distinct groups of students. The first
group consisted of those who have directly entered the programme by either having
appropriate ‘A’ level qualifications or equivalent (International Baccalaureate or High
School Diploma). The second group was composed of students entering through a
Foundation Year with a Bahrain Secondary School (BSS) certificate. The third group
consisted of those students who already had a university degree.

Study design

In a cross-sectional study, we explored self-directed readiness amongst our first year
medical students before they had undertaken any proper classes at the institution.
Ethical permission was sought and obtained from the RCSI-Bahrain Research Ethics
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Committee. In the first week, of the first semester, students were given a brief
overview of the study and invited to participate and if they agreed, written consent
was obtained. Paper copies of the self-evaluation tool were then distributed to student
who had consented, and they were asked to complete the questionnaire.

Participants

All 150 students’ first year medical students in semester one were invited to
participate in the study. From the first year cohort 65 students responded and
completed the questionnaire (response rate 43%). The inclusion criterion was set to
include those students with a BSSC or ‘A’ levels or equivalent who directly entered
the programme or who came through the Foundation Year (50 students were
included). Students who were excluded from the study were those entering the
programme that possessed a Higher Education exit award or repeating students (15
students were excluded).

Tool

The learning readiness of undergraduate medical students was determined using a
scale originally devised by Fisher and his colleagues (Fisher, King, & Tague, 2001)
and later used to assess learning readiness amongst physiology students (Abraham et
al., 2011). The SDLR questionnaire is a self-evaluation tool determining the SDLR of
an individual student. Our questionnaire was a modification of one previously used by
Fisher with nursing students (Fisher et al., 2001). The questionnaire was divided into
three subcategories namely: self-management (9 items); desire for learning (13 items);
self-control (11 items), giving a total of 33 items. Students were requested to respond
to each item on a Likert scale (where 5=always, 4=often, 3=sometimes, 2=seldom,
1=never). The scale gave us the opportunity to calculate their subcategory scores as
well as their total self-directed learning readiness. All items were scored in a forward
manner and no reverse manner questions were posed.

The validity of the modified questionnaire was determined by content validity
(exploring pertinent literature) and face validity (experts’ opinion on the modified
questionnaire). The reliability of the internal consistency was determined by
calculating Cronbach’s alpha for self-management (0.7), desire for learning (0.8) and
self-control (0.76) as well as the overall value for self-directed learning readiness
(0.9).

Data management

We calculated the total for each subcategory (self-management, desire for learning
and self-control) by adding the scores of each item in that subcategory. The total
scores were then standardized out of 100 by dividing the total score by the maximum
score possible in that subcategory and multiplying by one hundred. For example, in
the self-management scale there are 9 items with each item having a maximum score
of 5 and so the student score was divided by 45 and multiplied by one 100 to provide
a standardized subcategory score out of a 100. The three subcategory scores were then
added together to produce the standardized self-directed learning readiness total out of
three hundred.

Statistical analysis

The data obtained from the questionnaire were entered, cleaned and prepared for
analysis using IBM SPSS Statistics for Windows (IBM Corp., Armonk, NY, USA);
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data were summarised and presented using appropriate statistics: mean (standard
deviation) and frequency (percentage) for normal-like and categorical variables
respectively. Differences of SDLR and its three subcategories (self-management,
desire for learning and self-control) in relation to students’ characteristics were
compared using independent student’s t-test and 95% confidence intervals (95% CI)
for the means. All statistical tests were two-sided. A Type | error rate of p < 0.05 was
used for statistical significance. Furthermore, to address our primary research
question, a multivariate regression analysis was performed to see the net effects of
each of the students’ characteristics (independent variables) in explaining variation in
SDLR and its three subcategories.

Results and Discussion

Participants’ characteristics

The majority of the participants were female (66%). The predominant age group of
students was less than 20 years (56%). The students that left school with a Bahrain
Secondary School Certificate comprised 28% of the respondents. Those entering from
the RCSI-Bahrain Foundation Year course made up the largest proportion of students
entering the Junior Cycle (58%). The majority of the students were residents of the
Middle East (86%) and the remainders were residents in Asia. Table 1 summarises the
general characteristics of the participants.

Descriptive statistics

Analysis of data revealed larger differences between the maximum and minimum
values for each subcategory, self-management (35.5, 88.9), desire for learning (40,
90.77), self-control (43.6, 90.9) and the overall SDLR (126.9, 260.8). However, the
mean scores (SD) for self-management was 68.6 (11.4), for desire for learning was
70.8 (11.2), for self-control was 68.9 (10.7), and for self-directed learning readiness
was 208.3 (29.4). The descriptive statistics of the subcategories and the total SDLR
are shown in Table 2.

Determinants of SDLR

The univariate results are shown in Table 3, indicating the mean difference between
the two groups with 95% confidence interval as well as the p value.

When the total SDLR scores and its three subcategories were compared among
different age groups there was little difference between those students who were less
than 20-years-old and those who were older. Country of residence also had no impact
on any of the three subcategories and neither did type of entry into the Junior Cycle.

Where there was a statistically significant difference it was between male and females
students desire for learning, with male students having a higher desire for learning
score (75.6) than females (68.3) (95% CI of the Difference: 0.8 to 13.7, p value:
0.029).

The largest difference was found between students who had entered with a local
Bahrain Secondary School Certificate and those students who were admitted with ‘A’
levels or an equivalent such as an IB or High School Diploma.

Students with IB and ‘A’ levels tend to have more desire for learning (73.6) compare
to students with BSSC (63.5) (95% CI of the Difference -16.6 to -3.6, P value 0.003).
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They also tend to have more self-control (71.2) compare to students with BSSC (63.1)
(95% ClI of the Difference -15.8 to -0.4, p value 0.04)

The differences between the total SDLR scores amongst these two groups were also
significantly higher among Students with IB and *A’ levels (214.5) than students with
BSSC (192.3) (95% CI of the Difference -39.8 to -4.5, p value=0.015)

Predicting factors which affect SDLR

Table 4 shows the multivariate regression analysis which allowed us to see the net
effects of each of the students’ characteristics (independent variables) in explaining
variation in SDLR and its three subcategories. When we controlled for all other
factors, secondary school award certificate was the only independent predictor of the
self-control (Standardized beta 0.4, p=0.02) and SDLR (Standardized beta 0.36, p
value=0.043).

This study set out to examine whether there were any differences in SDLR amongst
students who entered medicine from the local Bahraini schools and those students
who exited schools with ‘A’ levels or equivalent awards. We found that there were
indeed statistically significant differences between these students especially in the
desire for learning and self-control categories. Our results plainly indicate that
students who have exited from a local school with a secondary school certificate are
not prepared in any of the any subdomains of self-learning readiness, self-
management; desire for learning; self-control, with the last two being statistically
significant.

When exploring the literature for reasons to explain this difference between the two
groups, one obvious factor jumps out, culture. Culture has been shown to play an
important role in adult learning (Brookfield, 1980). Our local students are nurtured in
a collectivist culture where the emphasis is on social harmony. This cultural influence
does not encourage the development of traits such as motivation and readiness to
accept responsibility essential for the successful self-directed learner (Garrison,
1992). A study done on Malaysian students, another good example of a collectivist
culture, identified that Malaysian students struggle with the development of SDLR
(Ahmad & Majid, 2010). A conflict often arises in the minds of such students in
adhering to their cultural values while attempting to promote their learning by
developing their individualism, which is described much more explicitly by Knowles
as ‘a process in which the individual takes the initiative, with or without the help of
others’ (Knowles, 1975).

A possible second explanation why students from the local schools are struggling with
SDLR could be the passive learning process adopted in most regional secondary
schools. This type of passive learning was described in a study conducted at a
Nepalese medical school where rote learning and reproduction of factual information
predominated in their local schools (Shankar et al., 2011). In the Middle East, it was
reported that spoon-feeding was prevalent in local schools in Oman, with pupils
having no say on what to study and how to study it, and skills such as metacognition
and reflection being largely excluded from the curriculum (Al-Saadi, 2011a). In an
unpublished article Al-Saadi also concluded that taking charge of their own learning
posed a major challenge for the majority of students entering tertiary education in the
Arabian Gulf region [15]. This is reflected in our own findings where we show a
statistically significant difference between the SDLR subgroup self-control local
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school students scoring who scored 63.1 out 100 and those taught using the British
school system with the *A’ levels who scored 71.2 out of 100, p value 0.04.

The limitations of the study were that the data were collected on a self-reporting basis
which could be subject to recall bias. Additionally, the small unequal sample size
among the two groups could have contributed to some of the observed differences.

Integrating unprepared students into modern Western medical curricula remains an
interesting challenge for those of us engaged in teaching. Whilst students struggle to
adopt individualistic traits in order cope with modern learning, teachers working in
international medical schools have to devise strategies to expedite the transition of
local students into their Western curricula, with the emphasis squarely placed on
SDLR as a learning strategy for formal undergraduate studies and beyond into for
life-long learning.

Figures and Tables

Table 1: General characteristics of the participants

Main group Sub-group Frequency | Percent
Age groups < 20 years 28 56
20 years or more 22 44
Gender Male 17 34
Female 33 66
Secondary school award Bahrain Secondary School Certificate 14 28
IB and A levels 36 72
Country of residence of student Middle Eastern 43 86
Asian 7 14
Type of entry in to Junior Cycle Foundation Year 29 58
Direct Entry 21 42

Table 2: Descriptive statistics of the three subcategories and combined SDLR score of the participants

Statistics Self-management | Desire for learning | Self-control SDLR
Mean 68.6 70.8 68.9 208.3
Std. Error of Mean 1.6 1.6 1.5 4.2
Median 71.1 72.3 70 207.7
Std. Deviation 11.4 11.2 10.7 29.4
Minimum 35.6 40 43.6 126.9
Maximum 88.9 90.77 90.9 260.8
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Table 3: Mean differences between the two groups of participants

SM DFL SC SDL
Age groups < 20 years 68.4 73.1 68.3 209.8
20 years or more 68.8 67.9 69.8 206.4
Mean Difference -0.4 5.2 -14 34
95% Cl of the| -7t06.2 | -11 to| -7.6 to| -13.6 to
Difference 11.5 4.8 20.3
P value 0.91 0.1 0.64 0.69
Gender Male 69.5 75.6 70.5 215.6
Female 68.1 68.3 68.2 204.6
Mean Difference 1.5 7.2 2.3 11.0
95% CI of the| -55 to|08t0137| 42 to| -65 to
Difference 8.4 8.8 28.5
P value 0.673 0.029 0.474 0.213
Secondary school award BSSC 65.7 63.5 63.1 192.3
IB and A levels 69.7 73.6 71.2 214.5
Mean Difference -4.0 -10.1 -8.1 -22.2
95% ClI of the| -11.2 to| -16.6to - | -15.8to - | -39.8 to -
Difference 3.2 3.6 0.4 4.5
P value 0.27 0.003 0.04 0.015
Country of residence of | Middle Eastern 68.6 71.0 69.0 208.7
student Asian 68.3 69.5 68.6 206.3
Mean Difference 0.4 1.6 0.4 2.4
9%5% ClI of the| 91 to| -7.7 to| -85 to| -22 to
Difference 9.8 10.8 9.3 26.7
P value 0.94 0.73 0.92 0.85
Type of entry in to Junior | Foundation Year 69.5 68.4 67.8 205.7
Cycle Direct Entry 67.3 741 70.6 212.0
Mean Difference 2.2 -5.8 -2.8 -6.3
95% ClI of the| -44 to| -12t005 | -9t03.4 -23.3 to
Difference 8.8 10.7
P value 0.51 0.071 0.37 0.46
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Table 4: Results of Multivariate Regression Analysis

SM DFL SC SDL
Beta | P Beta |P Beta | P Beta |P
value value value value
Age groups -0.06 | 0.77 -0.06 0.737 | 0.33 0.087 | 0.07 0.707
Gender 0.00 | 0.987 | -0.15 0.331 | 0.05 0.732 | -0.04 0.820
Secondary school award 0.25 | 0.171 | 0.30 0.07 0.40 0.02 0.36 0.043
Country of residence -0.02 | 0.873 | -0.02 0.874 | -0.07 0.629 | -0.04 0.769

Type of entry in to Junior | -0.25 | 0.24 0.04 0.828 | 0.18 0.353 | -0.01 0.946
Cycle

Constant 69.4 0 65.89 0.000 39.43 0.017 174.77 0.000
5

R Square 0.06 0.198 0.178 0.125
2

Conclusions

Self-directed learning is a key skill in the modern medical curriculum. Students who
exit with a local secondary school certificate seem unprepared for this type of new
learning strategy. This creates an educational challenge for institutions bringing a
more active-learning modern curriculum to the Middle East. Consideration must
therefore be given to the development of appropriate mechanisms to assist such
students in adopting this style of learning.

Some recommendations include:

1. To realign the secondary school curriculum in order to adjust for the mismatch
between secondary and tertiary education

2. Make an adaptation to introduce skills in the preparatory year at the tertiary
degree level to enhance the transition

3. An opportunity is created for private sector to produce short courses to help
bridge the gap for autonomous students

Any future research should focus on the two key areas to enhance the transition for
students from secondary to tertiary education.

1. Identify implementation challenges
2. Design innovative approaches
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Abstract. The present study analyses the inclusion of the flipped classroom methodology in the
Physiology | (Cellular Physiology) course of the Degree in Medicine. This methodology was carried
out as an integrated activity including the concepts acquired in some lessons of the course, all of them
related to the different types of muscle: skeletal, cardiac and smooth. With this aim, after two months
explaining the theoretical concepts about this topic, the Professors laid out an activity focused on the
review of these concepts by searching the common and differential characteristics of each type of
muscle. A survey designed by teachers was used to analyze the assessment of the activity by the
students and the suggestion of possible improvements. The results obtained show a very positive global
evaluation (87% of the students), with 98-99% satisfied or highly satisfied with the objectives of the
activity, and 89-98% who assessed positively this methodology. Thus, our results support the use of the
flipped classroom methodology in the teaching process, as a useful tool for the improvement of
students’ learning, and encourage us to include more activities following this methodology in academic
years to come.

Keywords: Flipped classroom; integration; physiology; satisfaction.
Introduction

In recent years, Spanish Universities have been working to implement new teaching
methodologies in the context of the European Higher Education Area
(http://www.magna-charta.org/resources/filessBOLOGNA_DECLARATION.pdf).
New technological advances are now being applied to improve teaching and learning.
However, an appropriate balance between the acquisition of knowledge and the
acquisition of skills and abilities is a major issue. On the one hand, it has been shown
that traditional lectures are effective in transmitting information and guiding student’s
learning (Gage and Berliner, 1998; Hudson and Buckley, 2004). On the other hand,
numerous studies have reported that the use of different methodologies such as
problem-based learning, internships, and other participatory approaches enhance the
integration of knowledge acquired during lectures (Hudson and Buckley, 2004;
Walters, 1999; Waters et al., 2005). However, developing teaching methodologies
aimed at maximizing acquisition of knowledge and skills still remains a real
challenge.

One of the most powerful techniques in higher education is the flipped classroom
(http://flippedclassroom3.weebly.com/iquestqueacute-es-flipped-classroom.html).

This learning methodology implies “doing the class in reverse order”. Traditionally,
students learn from lectures first to then deepen their understanding or apply concepts
through independent work. Applying the flipped classroom method is “reversing the
learning process”. By using different technological and communication tools, students
have access to content, prior to and away from the classroom. These resources enable
students to establish a first contact with the contents to learn. Back in the classroom,
students have to use the acquired knowledge by doing different tasks (asking
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questions, discussing, developing resources, practical work, etc.) under the facilitation
of the Professor.

Physiology | (Cellular Physiology for the remainder) is taught in the first year of the
Degree in Medicine. It has a basic and transversal character, and its content is
essential for learning through later stages. A team of Professors on Physiology of the
Universidad Europea de Madrid (UEM) have recently worked to integrate concepts
explained in different physiology contents, with a dual purpose: first, that the students
do not consider each system isolated, but the organism as a whole, and second, to
understand that the specific characteristics of every cell, tissue and organ is what
determines its function. This integrated approach provides a deeper understanding and
a more holistic view of human physiology when compared with classical lecture-
based teaching (Bain, 2007; Gal et al., 2013). This approach is especially suitable for
promoting important skills such as autonomous learning or critical thinking. The
flipped classroom represents an example of a possible methodology to acquire
knowledge and skills in an integrated manner.

Consequently, the major goals of this work are:

e To increase the proportion of advanced learning methodologies versus
traditional lecture-based teaching in the syllabus of Cellular Physiology for the
first year of the Degree in Medicine. In particular, we will focus on using the
flipped classroom as an alternative methodology.

e To encourage integrated learning.

e To promote the following skills: autonomous learning and critical thinking.

e To improve and quantify our own perception of student’s learning through this
activity.

Methods

As Professors in Physiology of the first year in Medicine, we planned an activity for
our students to integrate distinct concepts related to muscle tissue. This activity was
developed during the 2013-2014 academic year, by introducing a new methodology of
teaching and learning known as flipped classroom, as described below.

Activity plan

For two months, the Professor taught the content of the activity in the classroom by
using lectures, which included five units in the syllabus of Cellular Physiology. These
lessons comprise the study of the three types of the muscle tissue: skeletal, cardiac
and smooth. During this period, we went into detail about distinct aspects of muscle
physiology. After finishing this part of the subject, we proposed to our students that
they reviewed these contents looking for shared and particular characteristics of each
type of muscle, including biochemical, histological or physiological features. These
characteristics should be presented in a table undertaken as homework. After doing
this activity, the students valued different aspects of it by means of a survey designed
by the Professors of Physiology.

The activity, initially planned as non-graded, was undertaken in a total number of 9
distinct groups of the first year in Medicine and the survey was valued for a total
number of 130 students. We would like to note that apart from using this new
methodology, the flipped classroom, we also integrated the contents of distinct lessons
in the activity, so that the students could compare the characteristics of the three types
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of muscles. We dedicated 60 to 90 minutes on average for doing this activity in the
classroom.

Survey

We created a satisfaction survey for the students in which we included items to
evaluate the objectives of the practice session (level of satisfaction and level of
learning) and the methodology used (structure, organization and length of the
activity), as well as a question to assess the global valuation of the activity. Also, we
added a section in the survey for the students to include their comments and
suggestions on the activity (Fig. 1).

ASSESSMENT OF THE FLIPPED CLASSROOM ACTIVITY OF THE MUSCLE
FIRST YEAR IN THE DEGREE OF MEDICINE
Evaluation of the Objectives
1.- How would you value your level of satisfaction with this activity?
none
poorly satisfied

satisfied
very satisfied

e

2.- How would you value your learning level with this activity?

None
low

good
very good

e

Evaluation of the Methodology
3.- Do you think that the structure and organization of the activity were appropriated?

1.  Yes
2. No

4.- Do you think that the time and duration dedicated to the activity were appropriated?

1.  Yes
2. No

Global Evaluation
5.- Would you increase the number of these activities instead of the Lectures?

1.  Yes
2. No

6.- How would you improve this activity in the class?

Figure 1. Survey taken by the students to value the activity.
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Results and Discussion

In this work we implemented a flipped classroom methodology on Cellular
Physiology for medical students. As a result, we empowered the students to be part of
the class, collaborating with others (peer instruction; Lasry et al., 2008; Manzur,
2009). To achieve this purpose we chose the muscle physiology because this
physiological system is very suitable to establish similarities and differences amongst
muscle types. Nevertheless, there are several other areas of our subject where this
methodology could, potentially, be employed as well: transport across cell
membranes, neurochemistry and immunology, to name just a few of them.

The authors of this article evaluated this methodology in a very positive way. In
addition, students’ perception was in the same direction as ours. In general, our results
demonstrated a very positive assessment of the activity by most of the students in all
the sampled groups. Students evaluated positively all the items included in this
survey: satisfaction, learning, structure and organization, duration and global
outcome.

For the evaluation of the objectives, two items were analyzed: level of satisfaction
and level of learning. Regarding to the first, most of the students (54% satisfied; 45%
very satisfied) were quite satisfied with the activity and the outlined objectives (Fig.
2). This evaluation was correlated with the level of learning, in which 98% of the
students considered it good (58%) or very good (40%) (Fig. 3).

Level of satisfaction Level of learning
1% 2%
NONE B NONE
POORLY SATISFIED A POORLY SATISFIED
SATISFIED B SATISFIED

VERY SATISFIED B VERY SATISFIED

Figure 2. Assessment of the level of satisfaction Figure 3. Assessment of the level of learning
with the activity. with the activity.

Another parameter analyzed was the methodology, including the evaluation of
structure, organization and duration of the activity. Almost all the students (98%)
considered that the structure and organization were appropriate (Fig. 4), whereas the
remaining 2% stated that the time allotted to accomplish the activity was insufficient,
probably due to the lack of time in previous classes for explaining the theoretical
concepts of the lesson. Regarding the duration of the activity, 89% of the students
considered it adequate, while the remaining 11% considered that more time should be
allotted (Fig. 5). This latter case includes the mentioned group in which the duration
of the activity was shorter.
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Structure and organization Length of the activity

9 11%
2% NEGATIVE ’ NEGATIVE

| |
ANSWERS ANSWERS
98% POSITIVE 89% POSITIVE
y o
ANSWERS ANSWERS

Figure 4. Assessment of the structure and Figura 5. Assessment of the duration and time
organization of the activity. allotted for the activity.

With respect to the global evaluation, 87% of the students would increase the
frequency of this kind of activities instead of master classes, while the remaining 13%
would not (Fig. 6).

Would you increase the frequency

of this kind of activities? Finally, although the response was very

13% positive, 60% of the surveyed students had
' some comments regarding the
m NO improvement of this activity. These

87% YES suggestions were grouped in four
categories:

Figure 6. Global evaluation of the activity.

Encouraging student participation.

Increase in the frequency of this type of activities in the course.

Increase in the time allotted for the activity.

Other: grading the activity, the use of other methodologies such as clinical
cases, etc.

In general, comments about the activity were quite good and only 7.7% of the
students considered that the activity could not be improved. It was a surprise the fact
that 14% of the students would like their peers to be more proactive. This is
something we had already observed in previous classes. As a way to improve
proactivity, we are determined to increase the weight given to this activity on the final
mark, as well as to include peer-review evaluation.

As cited by Manzur (http://harvardmagazine.com/2012/03/twilight-of-the-lecture)
many students pay a huge amount of money not to work in class but for someone (the
Professor) to work for them: in the master class. In our experience, we have seen that
our students enjoyed these activities regardless of this. Moreover only 14% of the
students pointed out improvements of the activity, suggesting repeating this activity in
the future, but closer to exam preparation. For all the above mentioned, we consider
that the flipped classroom is a very useful methodology to improve the learning and
some skills of our students, such as autonomous learning and critical thinking, that
can be used as a complement within the master classes and other activities in the
classroom. Moreover, the use of this methodology could be transferred to basic
subjects in Medicine as Biochemisty, Cell Biology, Genetics or Anatomy.
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Conclusions

e The flipped classroom methodology is a very useful tool for teaching Cellular
Physiology in the first year of the Degree in Medicine, as it encourages
integrated learning and promotes autonomous learning and critical reasoning
in students.

e Students state to be highly satisfied with the inclusion of this activity as a
complement to master classes and they demand of doing even more similar
activities to encourage their learning.

e The Professors of Physiology are considering increasing the frequency of this
type of activities in the syllabus of the course in the future, including
improvements based on the suggestions of the students.

e The Professors of Physiology consider that this activity should be evaluated so
that the students could receive feed-back of their knowledge.
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Abstract: The objective of this paper was to report the achievements of a workgroup which was focused on outside of
classroom activities linked to the social demands of primary health care to improve the learning of diseases among
health students in South Bahia, Brazil. The methodology encompassed a pedagogical approach including local
diagnostic of health and development of strategy actions of continuing education on health promotion. This has
strengthened the development of new teaching resources that favored the learning of the biology of diseases frequently
found in these communities. While on the one hand it has improved the quality of information on health in self-care
and sexually transmitted diseases, on the other hand it has helped health students develop skills and acquire
competencies aligned to the principles of health promotion. The authors suggest that continuing education activities are
the best strategies underlying the mechanisms of collective knowledge and the relations between learning and practical
action. New approaches on health education span the notions of individual and family hygiene and practices in health,
with emphasis on prevention and prophylaxis, which are the objectives of programs health promotion and disease
prevention.

Keywords: Health; Education; Meaningful learning; Brazil

Introduction

Experiences outside the classroom can be defined as any learning experience with
benefits for both students and community. The range of the benefits to higher education
students depends on their ability to comprehend the reality and their interest for
meaningful learning; in the dimension of social benefits, they allow the exchange of
knowledge between community and University and stimulate healthier habits (Falcdo
Junior et al.,, 2007). A community health profile consists of indicators of
sociodemographic characteristics, health status and quality of life, health risk factors,
and the health human resources that are relevant for most communities (Durch et al.,
1997). Interdisciplinary outside of classroom programs are thought to be the strategies
that better emphasize improvement of life quality for individuals and families lacking
financial resources and living in inequity (Whitehead et al. 2001). In the case of this
paper, examples of health risks of great social importance stand out as sexually
transmitted diseases (STDs). This can be explained by the high incidence of STDs
worldwide, especially among the least developed countries (Bhutta et al., 2014).

In the late twentieth century, one of the Brazilian Sanitary Reform movement’s claims
was to improve the training of health students from the perspective of linking the social
needs to the formation of a better health professional, which would act as a generalist
and critic, obedient to the principles of the Brazil’s Unified System of Health - SUS
(National Council of Education, 2001).

The State University of Santa Cruz (UESC) promotes continuing education activities
on the basis of the social demands of South Bahia, Brazil. The city of Ilhéus has 184,236
inhabitants distributed in 1,760,111 km?2. The population chiefly concentrates in urban
areas (84%), and the average income per capita is US$ 506.00 monthly. Of the total
population, 15,685 individuals are subjected to inadequate sanitation conditions.
Itabuna has 204,667 inhabitants distributed in 432,244 km? and 97% of the total
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population lives in urban areas. The average income per capita is US$ 554.00 monthly.
The number of residents in private households with inadequate sanitary conditions is
4,790 people. (Brazilian Institute of Geography and Statistics, 2014).

Thus, increasing urbanization associated with the growth of population, especially in
Ilhéus, favors the emergence of unplanned communities and the consequent lack of
access to basic services, inadequate housing conditions and exposure to various
environmental contaminants. (Fontes et al., 2010). This contributes to the low quality
of life and health, as observed in other cities and regions. (Graham et al., 2004; Shobha
etal., 2013). Infectious diseases are closely enmeshed to sanitary conditions and public
health, with higher prevalence among individuals of low socioeconomic status, which
contributes to increased rates of morbidity and mortality especially in infants and
children. (Korkes et al., 2009; UNAIDS, 2013).

Thus, beyond the best infrastructure and sanitation, the improvement of life quality
greatly depends upon the performance of professionals committed to health education,
under the aegis of the SUS, in encouraging self-care and promoting comprehensive
health care. (Flavigna et al, 2013). The objective of this study was to report the
experience of the continuing education program in the development of skills and
competencies of forthcoming health professionals while addressing the strategies on
biological and health education linked to social demands of South Bahia, Brazil.

Material and Methods

Subjects and ethical implications

The study was conducted from January 2011 to November 2013, and started by
accessing public databases to select indicators of social, demographic and health
conditions of the communities in the vicinity of UESC. The city of llhéus, more
specifically, the villages of Juerana, Sambaituba, Urucutuca, and Teotbnio Vilela were
chosen. Initially, a meeting was scheduled for discussing the importance, ethical
implications, and the acceptance of the study by all community leaders, children,
parents, health professionals or directors of schools. Only fully informed volunteers
participated in the study, in line with the Brazilian regulatory act on ethics and research
with human volunteers. (National Council of Health, 2012). The study was approved
by the ethics committee of the State University of Santa Cruz and all subjects, or its
legal representatives, gave written informed consent. The sample size was calculated at
a confidence level of 95%. Then calculated study population size was 280.

Continuing education activities

Secondary meetings were again scheduled to deliver results and discuss the scenario of
contamination with parents, community leaders, health professionals or responsible for
the schools. At that time, there were lectures, workshops, music and sketches for
children and adults regarding most prevalent diseases and STD. In the same way, there
have been orientations on the importance of preventing individuals and families, as well
as medical care, in order to have efficient treatment.

Assessment of health education

After the survey on health conditions, children and adults were evaluated for previous
information by applying an appropriated questionnaire that evaluated the level of
knowledge on the prevention of STD. Briefly, volunteers respond to questions by
raising a card with the answer they considered correct, according to their previous
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knowledge. After that, each STD was presented in the form of interactive lecture, in
which participants had the opportunity to watch content on the etiology, transmission,
symptoms and prevention of the most prevalent STD. After the lecture and the
presentation of songs and plays, the same questions were reapplied and the overall hit
rate was calculated. Health students were also evaluated on the impact on learning and
acquiring of competences and skills along the experience in the communities.

Statistical analysis

Chi-square test (X?) was used to evaluate the significance of the results in the
application of questionnaires to assess health education. It was considered as the
expected responses the equitable apportionment among all the alternatives compared to
the amount of correct answers observed before and after the continuing education
activities. The significant level was 5%. Data were analyzed by using GraphPad Prism
4,

Results and Discussion

The continuing education experiences included multiple approaches: community visits,
completion of questionnaires and the production of resources for recreational and
educational activities in the communities. Despite there were differences between the
epidemiological surveys conducted at each of the four selected communities, the most
significant results were observed in Teotonio Vilela. This result allowed for developing
instructional resources for educational purposes, with a focus on the most frequent
diseases, mainly STD.

In order to increase the bond of students with the community during activities and
enable the development of humanistic actions, recreational and educational alternatives
were important so as to better understand the health-disease process and self-care, both
from the individual and the community. In effect, this is essential to promote a more
comprehensive health care. This fact entails the community experience, as it allows the
interaction between theory and practice and awakening of vocation for public health
and humanitarian care. Accordingly, the authors highlight the contribution of health
promotion, which is linked to community action in the training of students, in line with
the new curriculum guidelines for healthcare careers in Brazil (Lopes Neto, 2007).

Inthe Table I it is depicted the socioeconomic profile of Teotonio Vilela; one can easily
note the prevalence of low family income and educational levels among inhabitants. In
this scenario, under a broader conception of health education, it is considered that, in
order to educate an adult to self-care, one must do more than expose health as
advertising or give loose information. We have evaluated the accuracy of prior
information provided by adults on the prevention of STDs before and after recreational
and educational activities. The overall results depicted in Figure 1 pointed out that the
ludic and pedagogical approaches of adults were significant (p < 0.05) in the acquisition
of new knowledge about prevention of STDs since the correct rate of individual and
general issues were higher after educational actions were presented. It can be noticed
that, in such case, adult education is a voluntary process which provides resources that
spark the interest of the individual health.

The experience on health education contributes to improve the learning of parasitc
diseases and STDs among biology and health students. It was possible to calculate the
positive self-assessment of health students (100/82) on dedication to the activities
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(acting, planning and collaborating; X? = 16.97 and p<0.001) also on the reaction of the
audience (participatory, curiosity and sympathy; X?= 9.97 and p<0.01) to the
educational resources available.

One limitation of the study was the sample size not very representative of the population
due to the lacking of fully validated questionnaires, which caused a higher exclusion
index. Despite these facts, this study has revealed that health education should be
incorporated on everyday basis in the classroom and, for this purpose the activities must
be replaced from conventional classes to extramural experience. We assume that
universities are built from their subjects, teachers or students so as to improve their
practices and educational projects. UESC makes a significant and original contribution
in the training of human resources for public health aligned to SUS (Paim et al., 2011).
It appears that the formal education on health lacks more comprehensive approaches
that combine the essential characteristics of diseases under different learning
perspectives. Changing the meaning perspectives or health habits serve as perceptual
and cognitive codes to structure the way one perceives, thinks, feels, and acts on one's
health care.

Table 1. Sccio-demographic charactenzation of Teotomic Vilela. IThéus. Bahia, Brazl

n (%) P
Education 0,001
Tliterate 207
Primary 34 (29,03)
Secondary T (67.52)
Higher 1(0.83)
Undeclared 1(0.83)
Family income (MW) 0,001
Up to 1 MW 93 (79.48)
Between 2 and 3 MW 22(18.30)
Above 4 MW 1(0.85)
Undeclared 1(0.83)
Gender 0,06
Female 69 (38.97)
iale 43 (41,02)

MW: Minimum Wage
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Figure 1. Examples of the STD prevention before and after ludic and pedagogical approaches. All
differences were considered significant (Chi-square test p<0,05).

Conclusions

The authors conclude that the outside of the classroom experiences contributed to better
understand of STD in the community. The continuing health education activities helped
the students to develop fundamental skills for health promotion, awake collective and
social transformation through education in order to reduce the incidence STDs in South
Bahia, Brazil.
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Abstract: One of the peculiarities of the present Information and Communication Society is its complexity and
changing character. Our education systems, within this new model of society, require a substantial change in their goals
and practices. Thus, it is necessary for teachers to adapt to this reality and propose changes on one of the key elements
of the curriculum: a methodology in which the student must be the real axis of university education and the teacher a
mediator or guide the process. Among the methods that facilitate this transition, the Project Based Learning (PBL)
allows learning different basic and/or specific skills, such as interdisciplinary teamwork, personal relationships, ethical
commitment or critical thinking. In this paper, we present a proposal for educational innovation based on PBL
methodology, conducted with the aim of analyzing its viability in core subjects of materials science engineering in
different degrees in Spain. Specifically, it presents a PBL experiment carried out simultaneously by professors of
materials science in four Spanish public universities, where the project has been tailored for each curriculum. The results
show that this methodology arouses more interest in students than the traditional methodology , while allowing work
transversal competences as well as providing a way to evaluate them.

Keywords: Project Based Learning (PBL); Interuniversity; Materials Science;
Introduction

A new educational paradigm

The information and knowledge society entails a culture sustained by globalization
processes involving, among others, the acquisition and assimilation of new knowledge,
new ways of seeing the world, the use of new tools and languages, etc., requiring
therefore great efforts and skills that facilitate adaptation to this complex and changing
scenery (Castells, 1996). The educational systems within the European Higher
Education Area require models of teaching and learning to meet the demands of this
new paradigm. In this sense, educational institutions must consider three fundamental
aspects that facilitate the transition to these social and educational models (Pozo, 2006).
First, be aware that the formal environments are no longer the primary, and sometimes
not even the main, source of knowledge. Teachers must attend and recognize learning
from non-formal and casual spaces. Second, understand that knowledge is multiple and
uncertain. The large amount of information that we be accessed raises new skills such
as search, evaluate, organize, select and use all this information to be really valid, useful
and productive. Finally, it must be considered that learning is a continuous process and
extended along life. The world of work demands new requirements; the efficient
performance of a profession requires solving tasks in an increasingly higher level and
the link between education and job career every day becomes more urgent.
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In addition to these considerations, we must follow the assumptions made by Delors in
his report, not just about learning to learn, but learning to do, learning to be and learning
to live together (Delors, 1996). This holistic and integrated view of education intends
to train citizens that are competent and able to adapt to the social context of change,
complexity and uncertainty.

All these ingredients, cooperation, peer learning and skills such as learning to learn or
selection and analysis of information, can only be achieved by democratizing the
teaching - learning and applying methods of learning that increase activity and
participation of the students, who are the real protagonists.

Project Based Learning: basics

Once described the current educational context we believe that a good tool to address
this issue is the Project Based Learning (PBL).

The PBL is a model of learning in which students raise, implement and evaluate projects
that have an application in the real world. This method uses problems as a starting point
for the acquisition and integration of new knowledge (Barrows, 1986). As other
methodologies, it requires a series of well-structured and planned steps set by the
teacher.

Moust, Bouhuijs and Schmidt (2007) and Schmidt (1983) proposed seven steps to
implement the resolution of the project:

1. Clarification of concepts and terms that appear in the proposal project from the
dialogue between group members.

2. First tentative definition of the problem. After steps 3 and 4 this step can be repeated
if considered necessary.

3. Analysis of the problem from the contributions of all group members through
brainstorming.

4. Development of a systematic summary with several explanations to the analysis of
the previous step. Once generated the greatest number of ideas about the problem, the
group tries to systematize and organize them, highlighting the possible associations
among them.

5. Set up of learning objectives and common decision on aspects of the problem, which
are to be investigated and understood.

6. Search for more information, individually.
7. Synthesis of collected information and writing a report on the acquired knowledge.

These phases point the many cognitive processes and competencies required to the
students. As already mentioned above, from the organization of work the student
develops skills such as problem solving, decision making, teamwork and
communication (Michael, 2005). Thus, knowledge is gained while they learn to learn
in a progressively independent way as well as they learn to apply that knowledge in
solving various problems similar to those they face in the performance of different
facets of this work: working in teams under supervision, being progressively
autonomous, identifying learning goals, managing time effectively, identifying which
aspects of the problem can be ignored or need to explore more deeply and investigating
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on their own, thus directing their own learning. Through this process, they benefit from
the participating peers, which provide the necessary contrast to their inquiries and ways
of understanding what they are studying (Vizcarro and Juérez, 2009).

One of the strengths that characterize the PBL is its application to different educational
levels as well as its versatility to be able to deal with various areas of knowledge. The
literature review offers examples of these benefits. Reeves and Laffey (1999) used PBL
in an Introduction to Engineering lecture and found an increase in the students' problem-
solving skills. However, its implementation in the materials science knowledge area is
not very common, being that one of the most traditional engineering subjects and where
the introduction of non-traditional teaching methods such as PBL seems to be more
difficult. In this sense, Jonassen and Kanna (Jonassen and Khanna, 2011) have analyzed
the feasibility of introducing a similar methodology (PBL) in a subject in the field of
materials science for mechanical engineers at the University of Missouri and have
found that this methodology is very difficult to implement unless this introduction is
carried out in curricular way. Thus, their findings show that the introduction of this
methodology in only one subject (for this type of degrees) requires great effort from
both parties involved: teachers and students, whereas if the methodology is
implemented at the level of curriculum for the whole degree, it is much more effective
than the traditional learning methodologies.

Despite the predictable difficulty that would involve the implementation of this
methodology in material science subjects in engineering degrees, the potential benefits
for the students motivated us to start this educational experience, addressed to study the
feasibility of using PBL methodology in those subjects in different degrees of Spanish
public universities.

The experience is part of a network of educational innovation in materials science
formed by teachers from seven Spanish public universities (IdM@ti). Within this
network, it was decided to implement the PBL simultaneously on their respective
courses, with the aim of analyzing if it was possible to apply it in subjects in this field,
regardless the specific degree in which the course is given or any other particular
situation of the university. The participating universities were University of the Basque
Country-Euskal Herriko Unibertsitatea (hereinafter UPV/EHU), Universitat Jaume |
(hereinafter UJI), the University of Barcelona (hereinafter UB) and the University of
Malaga (hereinafter UMA).

To the best of our knowledge, this experience is pioneer in Spain, both in the field of
knowledge to which it applies, as for its interuniversity character. So in this article we
describe the essential elements of our proposal and bring some of the most interesting
perceptions of the agents involved, faculty and students.

Methods

The activity was developed with students from four universities enrolled in different
degrees studying subjects related to materials science, all in the field of engineering.
This fact brings some aspects worth noting:

- Each engineering degree has a different curriculum and consequently the level of the
students’ prior knowledge of the subjects is different.

- Objectives and skills to develop in each subject are different.
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- The students are from different school years and this implies different groups
regarding the maturity of the students and miscellaneous group circumstances.

- The weight of the ABP activity in the evaluation of the subject is different in each
university.

Table 1 summarizes the casuistry.

Table 1. Curriculum of the students and group characteristics.

Number of Number of  Weight of

University and Subject Size of the students in PBL PBL activity

degree (course)  main group PBL group. groups. on final grade.
UPV-EHU Materials
Industrial Science
Engineerings (Ciencia de 60 5) 12 30
L, materiales)
(Ingenierias
Industriales) (29
(UN]|
Industrial Design :
and Product Materials I
Development  (Materiales 11) 126 5 3 100
(Disefio Industrial (29
y Desarrollo de
Producto)
uB Materials
Materials Laboratory
Engineerings  (Laboratorio de 16 4 4 50
- materiales)
(Ingenieria de
Materiales) (39
UMA _
Industrial Design hgi}gggés
and Product
Development (Ciencia de 119 5 11 20
- . materiales)
(Disefio Industrial
y Desarrollo de (29

Producto)

As a common element to all projects, the methodology is structured in three sections
defined in the documentation provided to the students:

-The project and its objectives are described.
-A closed proposal with minimal requirements within and outside the classroom
-The exact details of the evaluation methodology.

With such common minima each participating university adapted the methodology to
their needs and abilities.
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The main focus of the project is to study the design and the redesign of a commercial
product, a razor blade. The choice of such a product was based on the following criteria:
be affordable for the development of the activity, involving a set of teaching materials
of interest and ease to be disassembled and studied. Indeed, it was considered that this
product was familiar to the students and easy to access technical and commercial
information over the Internet.

While in the UPV/EHU and UB, the whole group of the subject has performed the
activity, in the UJI only 15 volunteer students have participated in it. The project was
proposed only to a subgroup of high performance students because of the high volume
of students enrolled in this course. The selection of them was based on a mixed
approach between their average grades in all classes and a motivation letter that was
asked to provide to those interested in participating. In the case of UMA, they also
decided to implement the PBL activity in a fraction of the total students, as in the UJI,
given that there were too many enrolled students. However, it was extended to a larger
percentage of students (around 50% of total enroliment).

The different ways of selection of students to develop the PBL activity show advantages
and disadvantages. On the one hand, a selected group does not allow a direct
comparison of all results with the whole class, because of the differences in the
student’s motivation. On the other hand, this method can explore the behavior and
performance of students in slightly different contexts. This will allow drawing
conclusions such as the suitability of the different ways of selecting students for
participating in the PBL activity.

The project proposal varied slightly for each of the four centers in order to adapt it to
the different student profiles. Thus, in the case of the UPV / EHU and UMA the
statement was that the participants assumed the role of a group of students willing to
take part in a contest organized by a major razor blades brand. The purpose was to look
for a new design oriented to new market niches, either by consideration of groups of
people, environmental considerations, innovative designs, innovative design etc. Once
formed the working groups, every member of each group would assume specific tasks,
adopting: i) the role of industrial design engineer or ii) role of materials and process
engineer. The UMA activity was conducted in coordination with another subject,
Industrial Processing. Therefore, special attention to the manufacturing processes used
for each component of the blade was given. They also studied in detail the properties
of all the materials used.

At the UJI this activity was carried out in coordination with the subject of Conceptual
Design, which goes by simultaneously for the first half of the second year. The onset
of the activity was proposed as a role playing game (RPG) in which each group was
constituted as a design studio, while the teacher was the intermediary between them
and the promoter. In this case, the promoter was a foreign razor company that aims to
open markets in Spain. Each of the three groups was proposed a project that was slightly
different from each other, looking for manufacturing blades intended for a very specific
niche market. Thus, one group was asked to design a product for young women, other
for sport/leisure which in turn should be fully biodegradable and the third group had to
seek maximum profit making a generic product.

In the course of Materials Laboratory at UB, the stated objective was that the students
were able to justify the choice of materials in three different commercial blades. As a
selection criterion it was used the price-performance ratio evaluated using different
experimental tests performed by students. The project was conducted in blended
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learning, combining laboratory sessions and study time of each student. Monitoring the
work was carried out by conducting regular control meetings over the duration of the
activity, as well as with the presentation of three “deliverables” throughout the activity.

The evaluation methodology was extensively detailed in the documentation provided
for the project. A set of criteria to be evaluated in one or more of the activities, such as
minutes of meetings, participation in wikis, ICT use, content and presentation videos,
reports, etc. were defined In this way it was possible to conduct a competency
assessment in agreement with the Bologna process (specific knowledge and transversal
skills). However, each teacher had to adapt it to their university systems. With the
evaluation of various activities it was possible to draw a note, which had the weight in
the final grade indicated in table 1. This percentage is key to the development of the
activity, since it has been shown that when the activity has no weight in the final grade
the motivation of a large majority of students decreases dramatically (Antepohl, Herzig,
1997).

Results and Discussion

Acceptance of the project and the involvement of students had different nuances in each
university. In the UPV/EHU and in the UMA it has been good; students generally have
welcomed with interest the project although the degree of involvement has been
uneven. At the UB it has been noticed that as they were senior students and small
groups, their involvement was very high and so was the quality of their work. At the
UJI, as it was a volunteer project with the most motivated students, their reception was
excellent and the students were involved very much. Nevertheless, the average number
of hours dedicated to the project exceeded 15% the plan. It was also noticed a certain
degree of competitiveness that we believe may be beneficial since it reflects a personal
involvement with the project and desire to excel. A direct correlation between the
number of students involved in the PBL activity and the level of involvement and
student motivation is observed then. We observed how a great number of students who
developed PBL activity increased their interest in the subject. Possibly this behavior
comes motivated by greater attention to the student by the teacher. A similar trend
between the percentage of PBL activity on the final grade for the course and the level
of involvement and student motivation is observed.

The project has eased to find objective ways to evaluate transversal competences as
well as its evolution over the semester in the four universities. This process involves a
change in evaluation methodology, hard to implement in the field of engineering.

It has been observed that the level reached in the competences of specific knowledge
of the subject during the PBL activity had direct positive relationship in the outcome of
the evaluation of the same competences by traditional methods (development of a
written answer to a question). Therefore it is found that the specific knowledge gained
through independent learning is solid and remains after the activity is finished.

In the discussion meetings that were held with students after the experience, the
following perceptions were recorded: the students were very receptive and said it was
an experience that allowed them to find their way. They noted that, initially, the transfer
of responsibilities from the teacher to the students disturbed them, but as they proceeded
with the project they developed more autonomous and more independent learning
strategies. They agreed that, through the PBL, learning stayed longer. Unlike rote
learning, this system provided them with greater retention over time. Despite the
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difficulties encountered with some members of their group, all participants recommend
this method of learning to the rest of his classmates. The teachers, on their side, were
satisfied with the experience, given the good results obtained; however, the project
required an immense amount of work from the teachers and it was concluded that its
organization should optimize instrument/evaluation criteria to make the evaluation
more objective and less time consuming.

Conclusions

As a conclusion obtained from this work, the project-based learning arouses interest in
the students and helps them to understand their own knowledge of the subject and
therefore more successful working with specific skills. Also, this type of approach
facilitates working transversal skills and creating and implementing activities and
evaluation criteria for these competencies. Specifically, the PBL activity has improved
skills in the students such as writing technical documents, search for information,
teamwork and presentation of results. As the assessment was continuous, we observed
great progresses in the different tests. For example, the quality of their exposition
increased during the process. Therefore, this experience has been very positive for
teachers but also for students. Some proposals for the future that we think that must be
considered are:

- Involve the students in evaluating their peers

- Develop tools to carry out team work effectively and thus reduce the workload of
students and teachers

- Improve the efficiency of the evaluation instruments
- Use evidence assessment activity (surveys) for internal use by teachers

Finally, we have demonstrated the feasibility of implementing the methodology of
project-based learning with a similar project for different degrees and curricula, which
opens prospects for their collaboration. This is the line of work that is intended to
continue within the network of educational innovation IdM@ti.
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Abstract: The international accreditation for the Master and Bachelor degrees offered at our university, together with
the demands of the employers, have made it clear that students’ curricula should specify not only what they have studied,
but also what they are actually able to do. Although the competence based curricula approach has been used in the
development of the new programmes for Master and Bachelor degrees within the European Higher Education Area in
recent years, the assessment of generic competences is still a pending task. This work presents an “‘outcomes’ approach
for the assessment of the problem-solving capacity in subjects related to mechanical and materials engineering. In
particular, this paper proposes a scale in order to quantify the level of achievement and shows some tools developed for
this purpose. These tools are based on the evaluation of some learning outcomes that can be observed by using different
strategies during the course. Conclusions about preliminary results and the difficulties found in order to create these
tools and the scale are also described here.

Keywords: competence assessment; learning outcomes; capacity for problem analysis
Introduction

Bachelor and Master degree programmes developed at our university within the frame
of the European Higher Education Area follow a competence based approach (A.
Sursock, 2010; Murias, de Miguel, & Rodriguez, 2007; Rieckmann, 2012). These
programmes clearly define the specific and generic competences to be worked in each
degree, and also, the particular subjects along the degree. The assessment of the specific
competences continues to be reflected on the students’ curricula by using numerical
qualifications, but the assessment of the generic competences has been passed over
somehow, and it is understood that the students would have acquired these capacities
and skills at the end of the studies. The international accreditation of these programmes,
together with the requirements of the employers to have better information on the
students’ competences, have put the university to work on this issue (Andrews &
Higson, 2008; Entwistle & Peterson, 2004).

This paper presents some results obtained in the frame of an innovative project (PIME
program) on the evaluation of three generic competences that have been traditionally
worked in subjects of mechanical and materials engineering: capacity for problem
solving; capacity for applying knowledge in practice; and communication skills, using
name convention from Tuning (2014). In particular, in this work a methodology for the
assessment of the competence on problem solving has been developed.

The definition used in this work for the competence on problem solving refers to the
capacity to analyse and solve a problem in an effective way, identifying and
determining the most relevant parts of it. The main aim in developing this competence
is that the students increase their self-confidence and promote their own capabilities
and skills to learn, understand and apply their knowledge. It is an important competence
that contributes to the lifelong self-learning of the student, and helps in the developing
of some other competences as team working, creativity, critical analysis and leadership.

It should be also noticed that problems are not exercises, i.e., problems refer to new
open situations that encourage individuals to use new approaches (Pozo Municio, J.1.,
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& Pérez Echevarria, M.P 2009). These situations can be solved by using different
strategies, and they do not usually have only one solution. Solving a problem implies
using thinking skills, and not only repeating a known procedure to obtain the solution.

This competence can be decomposed in different learning outcomes that can be
summarised as follows (see also Table 1):

e To identify a real problem and define precisely the most relevant facts.

e To apply the methods learned to analyze a problem, gather relevant information
and propose different alternative solutions.

e Using the experience and judgment to generate an efficient and effective
solution.

First in this paper, the methodology proposed for the assessment of the competence on
problem solving is presented. This methodology is based on the use of real complex
problems that force the students to put the aforementioned skills into practice. The
solution process is then evaluated by using a checklist that has been developed from the
learning outcomes. This checklist allows the authors to quantify the level of
achievement of the students in order to give a numerical evaluation.

Some preliminary results regarding a first attempt to use this checklist in two subjects
of Bachelor and Master degrees are also described here. Finally, some conclusions are
derived from this experience in order to improve the methodology in the future.

Methods

To carry out the evaluation of the competence on problem solving in Bachelor and
Master degree students, they are asked to solve an individual problem. This problem
and its evaluation are designed to make clear if the learning outcomes have been
achieved: from problem identification to critical analysis of solution, together with the
information gathering, the proposed methodology as well as the reasoning to choose it.
Proceeding in this way, the student is not only encourage to problem solving, but also
self-learning, based problems learning, critical thinking and written communication
competence are promoted in an indirect manner.

In Table 1, the learning outcomes are developed into increasing levels of achievement:
“low”, “low-medium”, “medium”, “medium-high”, “high” and “master”, and some
evidences regarding these outcomes are proposed. From these evidences, the checklist
detailed in Table 2 has been considered as the evaluation tool. It is structured in nine
items in order to evaluate the different key aspects of problem solving. Items 1 and 2
refer to the first learning outcome; items 3-6 to the second one; and items 7 to 9 to the
last one.
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LEARNING
OUTCOMES

Low

Low-Medium

Medium

Medium-High

undergraduate

High

Master

EVIDENCES

To identify a real
problem and define
precisely its most

The student is able to
identify with difficulty a
real problem and
define the most

The student is able to
identify a real problem, but
discriminating with
difficulties proven facts

The student is able to
identify a real problem
and its causes, but
provides very limited

The student is able to
identify a real problem
and evaluate the origin
and impact of the

The student is able to
identify complicated
problems, to evaluate
its causes and split

The student is able to
identify complicated
problems in diverse
areas with global point

To stablish
parallelisms; to find
real examples; to
formulate a

important facts important facts from speculations assumptions about its different causes them into manageable of view theoretical lprot‘)Iem
origin parts from real situations

The student is able to
To apply the methods The studentis able to | analyze a problem using The student is able to The student is able to The studentis ableto | The studentis ableto | To evaluate solving

learned to analyze a
problem, gather
relevant information
and propose different
alternative solutions

analyze a problem in
a limited way by the
methods learned and
shows difficulty to
distinguish different
alternative solutions

learned methods, but
reproduces them in an
associative and
monotonous way,
distinguishing relevant
information and proposing
alternatives with difficulties

analyze a problem
using learned
methods, collecting
relevant information,
but proposing few
alternatives

analyze an original
problem using learned
methods, collecting
relevant information and
proposing alternatives

analyze a complicated
problem arguing,
approximately, the
risks and benefits of
several possible
solutions

analyze a complicated
problem evaluating
possible solutions
based on scientific
and technical
feasibility

problem process; to
suggest problems
with multiple
solutions; to justify
the methodology
and data used

Using the experience
and judgment to

generate an efficient
and effective solution

The student is
capable of solving ,
with difficulties, known
problems by means of
a learning method

The student is able to
efficiently solve known
problems using learned
methods

The student is able to
solve an original
problem using known
methodology and
validating the solution
according to its order
of magnitude

The student is able to
solve original problems
discussing the chosen
solution

The student is
capable of solving
complicated problems
anticipating the
solution intuitively

The student is able to
solve a complicated
problem with a global
point of view, from the
analysis of its causes
to monitoring the
chosen solution

Spent time; order of
magnitude; to justify
implications
(causes, alternative
solutions)

This work is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International License (CC BY-NC-ND 4.0).

290



1st International Conference on Higher Education Advances, HEAd'15

Table 2. Checklist as assessment strategy to evaluate the competence

Checkpoint Yes or no? To what extent?
Yes |:| 1. Inappropiate |:|
1 | The student clearly identifies the object of the problem 2. Sufficient ]
No [] 3. Appropiate [ ]
The student splits the problem into simpler, more Yes [] L Inap_p.roplate o
2 manageable parts 2. Sufficient [l
& P No [] 3. Appropiate O
The student collects relevant information for the | Yes [ L Inap.p.roplate ]
3 resolution of the problem 2. Sufficient [l
P No [] 3. Appropiate O
4 The student describes schematically the resolution Yes [] ; ;TJ?‘ESif:tlate E
procedure followed to obtain the solution No [ 3. Appropiate O
Yes |:| 1. Inappropiate |:|
5 | The student proposes several methods of resolution 2. Sufficient Il
No [] 3. Appropiate O
The student states the methods used and justifies their | YeS [ L Inap.p.roplate H
6 utilization 2. Sufficient ]
No [ 3. Appropiate ]
7 The student justifies, if necessary, estimated values using Yes [] ; ;TJ?‘ESif:tlate E
its own knowledge and background No [ 3. Appropiate 0
The student discusses or criticizes the solution obtained | Y&S 0 L Inap.p.roplate L]
8 and compares it with the expected order of magnitude 2. Sufficient [
P P € No [] 3. Appropiate O
The student is efficient to achieve the solution and does | Y&s 0 L Inap.p.roplate [
? not need many detours 2. Sufficient [l
v No [ 3. Appropiate ]
** The answer “No” gives a score of 0 points. It is not necessary to complete the field “To what extent?”
Item Item Item Item Item Item Item Item Item
1 2 3 4 5 6 7 8 9 TOTAL
Score
Table 3. Range values to obtain the achievement level of the competence
PROBLEM SOLVING SCALE
LOW LOW- MEDIUM MEDIUM-HIGH HIGH MASTER

MEDIUM

From 0 to <5 From 5 to <10 From 10 to <14 From 14 to <18 From 18 to <23 From 23 to <27

This work is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International License (CC BY-NC-ND 4.0). 291



1st International Conference on Higher Education Advances, HEAd'15

The problem identification, and whether it is split up into smaller and easier units to
solve, respectively, are considered in the first two items. The information gathering is
reflected in item 3. Regarding the proposed methodology, items 4-6 involve its
description taking into account if several proposals are used to validate the resolution
and if the choice of the followed method is justified, respectively. Item 7 refers to the
estimation of the data for problem resolution and its justification, while item 8
comprises the analysis done of the problem solution guarantying the expected order of
magnitude. Finally, the efficacy in problem resolution is captured in item 9.

According to Table 2, each of these checkpoints is assigned with a score from 0 to 3
when the level of achievement is “inappropriate”, “sufficient” and “appropriate”,
respectively. A value range is ascribed to each level, detailed in Table 3. Consequently,
depending on skills reflected in the total mark obtained from the checklist, the student
will achieve one competence level or another. These competence levels have been
defined so that all the Bachelor degree students can be included in the first four levels,
while Master students should be in the two latter.

Results and Discussion

The methodology described above and used to evaluate the competence of problem
solving, consists of the activity and assessment tool and the decomposition of the
competence in learning outcomes and achievement levels. This methodology has been
implemented in both Bachelor degree and Master subjects. The results obtained are
analyzed and discussed below.

Figure 1 shows the score of the activity assessment, which has consisted of solving
problems independently and individually. This evaluation has been carried out by the
Checklist, where each item is scored on a 0-3 range, and the maximum score for activity
IS 27 points. In Figure 1a) the final score for each evaluated evidence is detailed, for
Bachelor degree and Master students. In all evidence collected during the course, a
higher final score is observed for Master students compared to Bachelor degree
students. If the analysis is performed for each item defined in the Checklist (except item
5 that has been discarded because it could not be assessed in the Bachelor degree
problems), as shown in Figure 1b), the average score on each checkpoint for Master
students is again higher than the one corresponding to Bachelor degree students. It is
important to note that the evaluations of items 7 and 8 show the lowest scores,
associated with a poor justification of the used data and insufficient analysis of results,
respectively.

Figure 2 is obtained if the items are grouped into learning outcomes, as discussed in the
previous section. The score is reflected in terms of percentage of the total score. It
should be noted that in the first learning outcome there is little discrepancy (3.5%)
between Bachelor degree and Master students, that is, both are able to identify the
objective of the problem and split into simpler parts. Regarding the second learning
outcome, which is based on the collection of information, description and justification
of the methodology followed to solve the problem, a notable discrepancy (19%) is
observed, the Master students showing higher skills. Finally, in the third learning
outcome, there is a large discrepancy between Master and Bachelor degree students,
52% approximately. Therefore, Master students have greater skills to estimate and
justify problem data, critically analyse the solution and do it effectively and efficiently.
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Figure 1. Marks obtained on the different evidences collected during the course for Bachelor degree
and Master students. a) Total marks from Checklist. b) Average marks for each item of Checklist
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Figure 2. Percentage marks obtained on three learning outcomes for Bachelor degree and Master
students

Taking into account that the aim of the work is to develop a methodology able to
evaluate the competence on problem solving, Figure 3 details the assessment of such
competence for Bachelor degree and Master students by applying the methodology
described before. Regarding Bachelor degree students, it is observed that 80% of them
reach levels of competence framed in the first 4 levels associated with Bachelor degree
courses. As it can be seen, the approximate distribution yields 10% "low-medium"
level, 20% "medium" level and 50% "medium-high" level, the remaining being 10%
"high" level, reserved for Master skills. On the other hand, it is observed that the level
achieved by Master students is higher than that for Bachelor degree students, as
expected. In this case, 80% of Master students are in areas associated with Master
courses (last two levels), 30% being "high" level and 50% reaching "master" level. The
remaining 20% has a "medium-high™ level associated with the last course of Bachelor
degree.

This work is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International License (CC BY-NC-ND 4.0). 293



1st International Conference on Higher Education Advances, HEAd'15

100

M Bachelor degree

80
1 m Master

60

.|Lit

Low Low-Medium Medium Medium-High High Master

Achievement level (%)

Figure 3. Comparison of competence achievement levels for Bachelor degree and Master students

After analysing the different results, that is, the individual items’” assessment, the total
scores of evidences and the achievement levels, it is observed in all of them that Master
students have more skills to solve problems, as expected. Therefore it can be stated that
the methodology described for carrying out the assessment of the problem solving
competence is effective and reliable, from activity and assessment tool to the definition
of its learning outcomes and achievement levels.

Conclusions

A methodology has been defined to carry out the assessment of the problem solving
competence achieved by Bachelor degree and Master students. For this purpose, an
individual and complex real problem has been adopted as the evaluation activity. The
student must identify the problem and gather the necessary information, propose and
justify solving methodologies in order to obtain an efficient and effective solution and
critically analyze it.

To evaluate such activity, a Checklist has been defined as an evaluation tool. It is split
into 9 items that collect the most relevant aspects of problem solving and are scored at
a range of 0-3 points, the maximum score for evidences being 27 points. In order to
identify the achievement level, once the evidence is evaluated, the competence is
decomposed in three learning outcomes, each one structured into six achievement
levels, with a score range assigned. Consequently, the methodology allows to identify
the problem solving skills of the students and to assign them an achievement level.

The proposed methodology has been proved in Bachelor degree and Master courses,
and the results have been analysed. It is concluded from the analysis that Master
students have higher skills than Bachelor degree students in all checkpoints assessed
for problem solving. However, it is important to note that the lowest score is found in
items 7 and 8 for Bachelor degree and item 7 for Master students. That is, the students
show deficiencies when justifying the estimates data for problem solving and perform
a very limited review of the solution obtained. On the other hand, the students show a
good ability to split the problem into simpler parts, to collect relevant information and
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to describe schematically the resolution procedure followed to obtain the solution, items
2-4 respectively.

In general terms, after comparing the achievement levels, the Master students show
competence levels mostly "high™ and "master"”, while Bachelor degree students are
located on "medium” and "medium-high" levels. As expected, Master students have
more skills than Bachelor degree students, so it can be concluded that the proposed
methodology is valid and reliable to perform the assessment of the competence on
problem solving.
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Abstract: This work describes a novel learning experience designed by professors from four distinct
first-year Psychology courses at the European University of Madrid. In general, first-year Psychology
students are lacking a sense of interfield integration and unity of neuroscience. Therefore, our ultimate
goal was to help students perceive continuity between neuroscience-related courses, promote
interprofessionalism, and avoid compartmentalization. The specific aims were to generate transversal
knowledge and integrate contents by coordinating and developing interdisciplinary learning activities.
These courses share the common thread of teaching the psychological processes: sensation, perception,
attention, learning and memory, as well as their biological and neurophysiological bases. This practice
was designed to utilize high-impact educational methodologies based on meaningful and experiential
learning approaches, in addition to active learning methods such as problem-based learning (PBL). All
in all, students improved their knowledge of transversality and interprofessionalism required in
learning neuroscience. Introducing these concepts in the training of first-year Psychology students may
help in fostering effective strategies in the teaching of psychology.

Keywords: interdisciplanarity, neuroscience, experiential learning, transversality, interprofessionalism,
psychology

Introduction

During the academic year of 2013-2014 the undergraduate degree in Psychology
(BSc) was inaugurated at the European University of Madrid (EUM). In the beginning
weeks we noticed that students showed difficulties in integrating the contents of their
interdisciplinary courses, especially in appreciating the complementary value of
courses such as Sensation, Perception and Attention, and Learning and Memory
(basic psychological processes) and Biology and Physiology (their underlying
biological and physiological substrates). For this reason, we set out to create an
innovative experience for first-year Psychology students.

Undoubtedly, the field of neuroscience is partly comprised of the above subjects.
Therefore, it is important for our students to consider them as forming a cohesive
block. The interdisciplinary nature of neuroscience in the context of Health Sciences
IS a topic that has been introduced into the classroom since the last decade. Indeed, it
is of special importance nowadays in Psychology when referring to concentrations,
interprofessionalism, and future professional work (Bombin y Caracuel, 2008).

These courses provide knowledge at the forefront of interdisciplinary research, as well
as training in skills related to the collection and interpretation of relevant data. In
addition, they are also in agreement with the MECES competences (for a review, see
Pereira & Molina, 2012), which include the demonstration of knowledge regarding:
(@) the basic laws ruling the various psychological processes; (b) the abnormal and
normal processes as well as main stages of psychological development, and (c) the
biological underpinnings of human behavior and psychological functions.
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Furthermore, a series of transversal competences are in line with these subjects, such
as autonomous learning, information management, capacity to apply practical
knowledge, communication and information technology skills, and capacity of
analysis and synthesis. The specific competence found in all of the courses is the
capacity to describe and measure variables (personality, intelligence and other
aptitudes, attitudes, and so on) and cognitive, emotional, psychobiological and
behavioral processes.

A common denominator shared by these courses is the inclusion of the psychological
processes: sensation, perception, attention, memory, and learning, as well as their
underlying biological and neurophysiological substrates. Our priority was to increase
the sense of unity of these various subjects by the integration of scientific research
methodologies, the application of practical cases through problem-based learning, and
basic research knowledge. For this reason, we designed a set of activities meant to
contribute to the development of meaningful learning and the above competencies.
These activities consisted of visiting the Cerebral Cartography Center and completing
an assignment by using material by various courses (a problem-based learning activity
with similar structure and orientation) and other specific tasks.

Meaningful learning refers to a way of learning where the new knowledge acquired is
related to previous knowledge (Ausubel, 2002; Palmero, 2004). In accordance with
this method of learning, this project helped learners connect contents from diverse
courses, previous knowledge, and personal experiences. Given that personal
experiences played an important role in the learning process, this project also
promoted experiential learning (Kolb, 1984).

The main objective was to cover the topics of multidisciplinarity and
interprofessionalism in the field of neuroscience. Professors from four different
courses taught over three trimesters in the first year of the Psychology degree set out
the challenge of generating transversal knowledge and integrating of contents by
coordinating and designing of interdisciplinary activities. The specific aims were: (1)
to encourage interprofessionalism by sharing a common core that gave students a
sense of content continuity; by eliminating content overlapped and
compartmentalization; and (2) to create experiencies coordinated by professors
belonging to distinct departments and faculties with the ultimate goal of developing
projects focused on multidisciplinarity learning.

The concrete actions we implemented to reach the objectives in this project were (a)
the design of curricular activities (not only specific for each course but also
integrative); (b) the evaluation of such activities; as well as (c) the assessment of the
degree of interest and motivation students show.

Methods

Two groups of students participated in the practice: 19 students from the Psychology
degree (all of them taking the four subjects in a transversal manner) and 17 students
from the Psychology-Criminology double degree (only taking one of the subjects,
Physiology). This second group served as a control to evaluate global results and
perception differences among students.
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The subjects that got involved in the experience were: Behavioral biology and
Sensation, Perception and Attention (both from the first trimester); Physiology (from
the second trimester and the common link between both groups of students); and
Learning and Memory processes (from the third trimester).

A variety of formative activities were designed and developed as part of the
evaluation system of each subject, including individual tasks, oral presentations,
analysis of scientific texts, and tests regarding the contents prepared by the different
methodologies (problem-based learning, visit to a Cerebral Cartography Center). The
methodologies regarding th