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Abstract

The series of HEAd conferences have become a leading forum for
researchers and practitioners to exchange ideas, experiences and research
results relating to the preparation of students and the organization of higher
educational systems. The second edition (HEAd’16) was held in Valencia,
Spain during 21-23 June 2016. This preface gives an overview of the aims,
objectives and scope of HEAd’16, as well as the main contents of the
scientific program and the process followed to select them.

Keywords: Higher education; innovative materials, educational technology,
evaluation and assessment, globalization in education.
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Preface

1. Preface to HEAd’16

This volume contains the selected short papers and posters of the Second International
Conference on Higher Education Advances (HEAd’16), which was held in Valencia, Spain
during 21-23 June 2016. After this second edition, the series of HEAd conferences have
become a leading forum for researchers and practitioners to exchange ideas, experiences
and research results relating to the preparation of students and the organization of higher
educational systems.

The selection of the scientific program was directed by M. Cinta Vincent-Vela and Raul
Pefia-Ortiz, who led a team of 140 program committee members representing 40 countries
in all five continents. Following the call for papers, the conference received 327 full paper
submissions from 54 different countries. All the submitted papers were reviewed by at least
two program committee members under a double blind review process. Finally, 104 papers
were accepted as full papers for oral presentation during the conference and for inclusion in
a special issue of “Procedia Social and Behavioral Sciences”. This represents an overall full
paper acceptance rate of 31%, in line with the acceptance rate of the previous edition
(HEAAQ’15), which was 30%. This selection ensures a high-quality program which is greatly
valued by the research communities. Additionally, 23 submissions were accepted as short
papers and 40 as poster communications, all of them receiving high review scores and
published by UPV Press in this volume. The program committee chairs congratulate all the
authors for having their papers accepted in the proceedings of such a competitive
conference.

HEAJd’16 also featured three keynote speakers that overviewed important and actual topics:
Prof. Lim Cher Ping (Hong Kong Institute of Education) talked about rethinking Higher
Education teaching and learning from quality, equity and efficiency points of view. The talk
by Prof. José Maria Garcia Alvarez-Coque (Universitat Politécnica de Valéncia) dealt with
the Massive Open Online Courses (MOOCs) and the experience they can give to trainers.
Finally, Prof. Juan Manuel Garcia Lara (Universidad Carlos Ill) focused on how to use
teaching and student based data to answer broad interdisciplinary research questions.

The conference was hosted by the Faculty of Business Administration and Management of
the Universitat Politecnica de Valéncia, which has been recently ranked as the best
technical university in Spain by the Academic Ranking of World Universities (ARWU)
2015. Valencia is a city of culture and heritage. It is the third largest city in Spain and its
location on the shore of the Mediterranean Sea provides their citizens and visitors with a
privileged weather.

The organizing committee would like to thank all of those who made this year’s HEAd a
great success. Specifically, thanks are indebted to the invited speakers, authors, program
committee members, reviewers, session chairs, presenters, sponsors, supporters and all the
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attendees. Our final words of gratitude must go to the Faculty of Business Administration
and Management of the Universitat Politecnica de Valencia for supporting, once again, the
HEAd conference, making it possible to become a great event.
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Local organization
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Maria José Corbaton Baguena
Jorge Garcia Ivars

Alex Gil Rédenas
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Study of ocean and wind energy potential with R: an innovative
experience in the classroom

Ulazia, Alain®; Ibarra-Berastegui, Gabriel*
®Department of NI and Fluid Mechanics, University of Basque Country, Spain.

Abstract

The Engineer School of Eibar initiated the Grade of Engineering in
Renewable Energies four years ago. This pioneering educational project has
shown many challenges to the teachers of the new grade. Among the different
software skills used in this project, R programming language has been a very
important one because of its capacity for spatio-temporal analysis and
graphical visualization of wind energy and wave energy potential. A quarter
of the subject's program in Wind Energy and Ocean Energy has been used
via Problem Based Learning for the application of statistical calculus with R.
The aim of this contribution is to show some paradigmatic problems solved
by the students and the results obtained. Finally, the opinion of the students
about the use of R and its learning potentiality have been gathered and
analysed.

Keywords: R programming language; Renewable Energies; Wind Energy;
Ocean Energy; Learning by Problems.
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Wind and ocean energy potential estimation with R: an innovative experience in the classroom

1. Introduction

In this paper we briefly show the computational techniques used by the research group
EOLO of the University of Basque Country because they have been applied in the teaching
of the Wind Energy and Ocean Energy subjects. The interesting results of this didactic
challenge are described here. Firstly, we will describe the research work and the pioneering
grade in renewable energies, and after that, we will show some paradigmatic examples of
problem solving by our students applying the mentioned research techniques. The results
identify several R programming packages which establish structured methods for spatial
and potential problem solving in the classroom. The final discussion underlines the
satisfaction of our students and concludes with some reflections about problem solving and
the heuristic of experts and novices. The research group EOLO has a long trajectory in
mesoscale models in meteorology and in the prediction of wind and ocean waves (lbarra-
Berastegui et al., 2015a; Ibarra-Berastegui et al., 2015b). A challenging educational project,
the new Grade of Engineering in Renewable Energies (Engineering School of Eibar, 2015)
in the University of Basque Country, was a very good space to apply these computational
techniques in an educational way. The new grade started four year ago with 70 students.
After basic typical subject in engineering, the students specialized in the third and fourth
year in several renewable technologies. Our contribution, from the area of Fluid Mechanics,
was related to Wind Energy (third course) and Ocean Energy (fourth course). The teachers
have obtained great results in the student’s surveys and in the opinion of the teachers the
students have executed a very active work based on self-learning and cooperative problem
solving (Newell and Simon, 1972). This problem solving work has been done by R
statistical programming language (R-cran, 2015), which offers a high variety of
possibilities in different scientific areas; for us, mainly in the graphical visualizations and
spatio-temporal analysis of datasets. In this way, the students have been able to visualize
wind energy and wave energy potential spatially in geographical maps combining R with
(Geographical Information System) GIS analysis thought other computational applications
as Quantum GIS (2015). For that, data from different mesoscale models (Weather Research
and Forecasting, WRF) and remote sensing data (CCMP -Cross Calibrated Multi Platform-,
QuikSat, RSS DISCOVER -Remote Sensing Data Discover-, TOPEX, ETOPO1) has been
used, with refined datasets offered by satellites which are combined and improved via cross
calibrated multi-platform systems. In this way, the students can obtain wind speed and
direction at 10 m, isolines of the ocean bathymetry, wave height and period, or the direction
of wave flux. Besides that, the students even have been able to compare satellite and
mesoscale model data against observed data. In the case of ocean energy final grade
pojects, several observations of sea buoys of the Spanish State Port Authority have been
used for that purpose.
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2. Learning by Problems

All this activity offers a real and pragmatic way of problem solving to our students,
simulating what the scientist do every day and using the logic of discovery instead of the
logic of justification (Hanson, 1958). As Clement says (Clement, 1988, 2008) in his deep
study of scientific creativity that deals with a problem, there is no difference heuristically
between the problem solving capacity of an expert and of a student. That is, the students
should know the real scientific practice, and not only the final important and supposedly
finished theories (Chi et al. 1981, 1989). The state of the art in this domain has been
developed very quickly mainly in constructive problem solving via the use of analogy and
different heuristic roles has been pointed out for that. The methodological analogy is an
important one and this is our R programming purpose in the classroom for two subjects:
Wind Energy and Ocean Energy. Only paradigmatic examples of the student's work are
presented here, which together with the other raised problems design a suitable
environment for constructive learning (Simons, 1993; Welsh, 2012) based on the versatility
of the R programming language.

2.1. Wind Energy

In the subject of Wind Energy 23 teams of three students has elaborated the statistics of
wind resource and the estimation of annual energy production for different turbine types.
For that, Weibull distribution's k and ¢ parameters have been obtained to fit the histogram
of wind speed (see Figure 1). For example, for that purpose, MASS and ismev statistical
packages have been used (see section 3. Results) by means of fit.distr function. Therefore,
the Weibull fitting calculates the necessary wind parameters (k and c) to estimate the annual
wind energy production of any turbine if we have its power curve.

Density

000 004 008 012

velocidad

Figure 1. Histogram of velocities and Weibull fitting.

Besides that, wind rose has been plotted using the direction data vector to interpret the
qualitative wind characteristics of the considered location (Figure 2). Two packages can be
used for that: openair or circular. The wind rose of the figure fits the Von Mises
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Distribution with different smoothness in red, green and blue colour, which is a specific
distribution for wind direction that can be represented in polar coordinates. In this way, the
main wind direction is visually expressed for different smoothness capacity. The fitting
visualizes clearly that the main wind direction is the Northwest in the considered location.

Figure 2. Wind Rose with three fitting resolutions.

2.2. Ocean Energy

12 problems about the estimation of ocean wave energy with a duration of a week (4 class
hours) has been developed during the subject by two groups of 20 students. Wave energy
flux and the spatial distribution of technologies that could capture this energy depends
strongly on the depth of the ocean floor or its bathymetry. The data of the project ETOPO1
(2015), the newest generation of topographic and bathymetric global measures by NOOA,
are directly linked with R by means of marmap package that can be immediately and freely
installed by the students. Figure 3 shows one of the maps obtained by one of the students
for the Gulf of Biscay. The possibility to draw isolines (isobaths in this case) and obtain
colored maps in one of the great potentials of R in mapping spacial parameters.

This work is licensed under a Creative Commons License CC BY-NC-ND 4.0
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Figure 3. Bathymetry of the Gulf of Biscay.

The following image (Figure 4) shows another coloured map, but in this case the wave
energy potential is mapped in the Gulf of Biscay. TOPEX satellite data have been
employed for that, calculating the mean wave height and period in its gridpoint where the
satellite measures the surface of the sea. Since the wave energy potential is proportional to
the period and to the square of the wave height, wave energy potential can be calculated in
each gridpoint. After that, R is able to create a gradual coloured map over the original
satellite resolution and to reference it by means of a colour palette (in the right).
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Figure 4. Wave Energy in the Gulf of Biscay.

Similarly, the students have obtained a global map of wave energy distribution (see Figure
5). Besides that, they have represented the maximum (green) and minimum (red) wave
energy potential positions in the world, after developing a elaborated calculus with the
dataframes offered by TOPEX. In this way, the treatment and transformation of different
formats of datasets and geographical reference systems are also practical issues that our
students have learned.
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Figure 5. Global wave energy distribution.

3. Results

Several statistical methods for the estimation and analysis of wind and wave energy
potential has been treated in our course. We want to emphasize the following practical
skills that simulates everyday scientific activity developed by our students in the use of R
and the constructive and potentially creative character of them:

the sp package to import, export and manipulate geographical data that are
structured by raster models (Bivand, 2011).

The packages maps and mapdata which offer shorelines, rivers and political
boundaries in low resolution (Becker eta al, 1995).

The marmap package to study bathymetry and isolines on the ocean floor (Pante
2015).

Ismev and evir packages to fit Gumbel's GEV model to the statistics of extreme
events as huge waves on the coast (Gilleland 2012).

The package RNetCDF (Network Common Data Form) to read and manipulate
the common .nc dataset format in climatology, oceanography and meteorology.

Furthermore, surveys point to considerable success in the classroom. The general opinion
about the two subjects and the use of R has been between 4.3 and 4.5 out of 5. The students
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valued very positively the use of advanced software, and cooperative and practical know
how in the estimation of offshore wind and ocean wave energy potential.

4. Discussion and Future Outlook

Compared with other similar subjects students' opinion establishes a hight mark, since
many of them present general opinion below 4 or even 3 out of 5. We do not have data
about the students’ opinion for the same subject with other teaching methods because it is a
new grade. But the mean opinion for all the University of Basque Country is 3.5, and this
reference tells us that the opinion of our students is really good, better if we take into
account that it is a totally new subject in our university. In fact, our teaching method
weakens the rigidity of justification context in favour of discovery. This tendency is so
important that the students design their own open problems as they are working with R.
According to our experience, 15 hours are enough to develop the needed programming base
for a creative disposition in the classroom. This new ideas suppose a constructive approach
in a cooperative way, since the students work together helping each other in every moment.
What is more, some final grade projects has been developed starting from the ideas surged
in this didactic environment. We think that this educational challenge which binds
programming and an open, innovative and exciting area as Ocean Energy offers a powerful
example on problem based learning, not only for its capacity to solve many different
problems, but because of its capacity to generate open problems in a constructive way. This
constructive aspect creates a rich learning environment via cooperation. The teacher lecture
work ends in the first third of the subject program and the following time can be used to
solve several problems and to raise new ones. The idea is to learn while doing.
Furthermore, this activity constitutes a fruitful heuristic work for students that is adaptable
to any other environment. Briefly speaking and remembering Clement’s work, if we take
into account that there is no difference between the problem solving capacity of an expert
and of a student, we simulate directly expert's know how in the classroom. In our opinion,
this methodological focus is what encourages the motivation of our students and their
creative confidence, which offers many educational variables for future planning based on
problem solving and simulation of what experts do.
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Abstract

This paper outlines an impromptu speech activity entitled “Dented Helmet
vs. Spambot” intended as part of any introductory public speaking course.
The activity is designed to overcome specific affective and cognitive
challenges of ESL/EFL students, in particular Chinese learners, and is
inspired by the principles of gamification (Kapp, 2012) with core gaming
elements such as ‘‘freedom to fail”, “rapid feedback”, and “storytelling”,
The activity requires “Rory’s Story Cubes” (a set of nine six-sided dice
designed to spark creativity) and a special set of slides. An exploratory
assessment of the effectiveness of our proposed activity was conducted on a
sample of Chinese EFL sophomores enrolled in an international branch
campus of a U.S. university in China, with 81 students completing our
questionnaire. Overall, our findings provided some initial support to the
effectiveness of our activity in terms of strenghtening students’ ability to
communicate orally “off the cuff”, promoting students’ understanding of the
role of storytelling in effective presentations, fostering students’
understanding of the major organizational formats used in organizing
speeches, and increasing students’ awareness of their nonverbal
communication during oral presentations.

Keywords: Gamification; speaking skills; public speaking activity;
impromptu speech; Chinese EFL students.
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1. Introduction

Chinese demand for English-based education is on the rise. China is not only the leading
place of origin of international students in the U.S., but also the second largest importer of
international branch campuses (IBCs). Out of the 29 IBCs currently active in China, 11
result from partnerships with U.S. educational institutions, making the United States the
largest exporter of branch campuses in China. However, introducing American-style
educational practices in China is in many ways challenging: Chinese students tend to be
unwilling to communicate orally in class. This reticence is particularly problematic in
activities that target students’ speaking skills (Girardelli & Patel, 2016).

The impromptu speech, namely “a speech delivered with little or no immediate
preparation” (Lucas, 2005, p. 246), is probably the most intimidating activity. A first-level
order of issues is based on emotional factors. The lack of (or very limited) wait-time has
been found to be particularly anxiety-inducing in Chinese EFL students and may lead to
inability or reluctance to speak as a result of such emotional pressure (Mak, 2011). This is
coherent with Krashen’s (1988) “affective filter hypothesis”, which posits that emotional
factors such as motivation, self-esteem, inhibition, and mistake-related anxiety may
significantly influence students’ outcomes and effective learning. A second-level order of
issues is based on cognitive factors. Hsieh (2006) categorized the following problems
confronted by Taiwanese students in impromptu speech competitions: 1) limited language
skills (narrow knowledge of English vocabulary); 2) limited speaking skills (lack of skills
directly related to public speaking, such as speech organization skills); 3) and limited
background knowledge (limited life experience that is necessary to discuss about one
topic).

In this paper, we describe an impromptu speech activity that has been designed to address
typical issues of Chinese ESL/EFL students and present the results of an evaluation tool
intended to capture Chinese students’ experience and opinions regarding this new activity.

2. Gamifying Impromptu Speech for ESL/EFL Students

The proposed activity is entitled “Dented Helmet vs. Spambot” and has been inspired by
the principles of gamification, namely the “application of game elements [...] in learning
programs” (Kapp, 2012). In particular, our activity includes the following core game
elements:

1. Freedom to fail: De-emphasis of grading concerns by assigning a baseline
“participation grade”; focus on lessons learned through the gaming experience;
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2. Rapid feedback: Application of recently learnt concepts; multiple performance
evaluations from both peers and instructors in a non face-threatening role playing
context;

3. Storytelling: The activity is embedded in a unifying narrative. Participants are
invited to contribute in developing a story with their speeches.

The use of gamification was intended to remedy ESL/EFL students’ two levels of
challenges: affective and cognitive. Affective factors are addressed by playing artificial
roles in a fictional context. In this setting, ESL/EFL students can step outside the pre-
established and potentially inhibiting student-instructor roles with relative codes and
cultural conventions, while also saving face in case of mistakes. In addition, the activity
addresses second-level, cognitive challenges in that it encourages the practice of certain
organizational formats and it refers to areas with large background knowledge, such as
super heroes, fairy tales, and other popular forms of fictional story telling. Because of the
need of such mental stimulation paired with emotional comfort, the activity is expected to
be challenging and rewarding for ESL/EFL students despite its simplifed aspects.The
proposed gamified impromptu speech activity is intended as a part of any introductory
public speaking course (see for instance Lucas, 2005), and its goals include:

e Goal 1: Building students’ ability to communicate orally “off the cuff’ with
limited wait-time;

e Goal 2: Promoting students’ understanding of the role of storytelling in effective
presentations (vivid language, introduction/body/conclusion);

e Goal 3: Fostering students’ understanding of the major organizational formats
used in organizing speeches (cause/effect order; topical order; chronological order;
spatial order; problem/solution order);

e Goal 4: Increasing students’ awareness of their nonverbal communication during
oral presentations (body language, paralanguage).

2.1. “Dented Helmet vs. Spambot:” Gameplay

The “Dented Helmet vs. Spambot” activity follows the format of popular music
competition shows such as X-Factor with the instructor playing the part of the host. The
class is subdivided into teams of a minimum 4 people in each team. One member of each
team is selected as part of the judges. A list of presenters should be prepared in advance to
ensure full participation. During each turn, one member from each team is called to give an
impromptu speech. Judges should be provided with a score sheet at the beginning of the
activity with the names of the presenters.

The activity requires: a) An overhead projector; b) “Rory’s story cubes” (a set of 9 six-
sided dice, each decorated with different images to spark creativity, see figure 1;
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Gamewright, 2010); and c) a set of “story slides” (figure 2) where three randomly selected
Rory’s story cubes are placed at the beginning of every turn (figure 3). The complete sets of
slides for both the “Dented Helmet vs. Spambot” and the alternative, martial arts inspired
“Black Belt Jones” impromptu speech activities are available upon request by contacting
the first author.

@ [ E FE

Figure 1. Example of images from “Rory’s story cubes.” Source: Gamewright, 2010.

ACME Inc. will soon launch Gigabot, a
new domestic robot, in the Chinese
market. Gigabot comes equipped with
three main features.

The first feature is...

The second feature is...

The thirst feature is...

Figure 2. Example of an “story slide”

ACME Inc. will soon launch Gigabot, a
new domestic robot, in the Chinese
market. Gigabot comes equipped with
three main features.

The first feature is...

The second feature is...

The thirst feature is... 2

Figure 3. Example of an “story slide” with ““Rory’s story cubes”’ (Gamewright, 2010)
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The instructor (host) introduces the activity clarifying the meaning of impromptu speech
and introducing the judges, who are invited to evaluate the speeches of the presenters on a
1 to 3 scale, with 1 being ok, 2 being good, and 3 being excellent. The host then lists the
characteristic of an excellent speech (see Lucas, 2005) in terms of effective body language
(dominant posture, facing the audience, no “talking to the screen,” open gestures, no
defensive postures), eye contact (every member of the audience should be briefly included,
no looking at ceiling/floor, no focus on only one part of the audience), and paralanguage
(voice dynamics, no fillers). The host explains that participants will be also evaluated in
their ability to complete their part of the “story” based on the “story slides” shown on the
screen. There are no right or wrong answer; instead, presenters should create their own 2- to
3-minute narrative based on their imagination inspired by the “story slides”.

The activity starts with a demonstrative “warm-up round” (figure 2 or figure 3 according to
the chosen mode). The presenters can either create their own introduction or simply read
the introduction available in the slide; then, they continue their speech following the pattern
shown in the slide; finally, they are expected to end their performance with an original
conclusion.

After the warm-up round, the actual activity begins. One member from each team is invited
to leave the room. The host explains the basic premises of the story (“an endless fight
between two archenemies™) and places in the overhead projector the “story slide” for the
first round. To add suspense, the host rolls the “Rory’s story cubes” and randomly picks
three dice to be placed in the “story slide”. One by one, the presenters are invited to enter
the room and to continue the story. At the end of each round, the host invites the judges to
comment on each presenter’s performance (they are expected to highlight at least one
strength and one weakness) and to indicate the best presenter(s). After the judges’
comments, the host invites the second group of presenters to exit the room, and so on and
so forth, until the final “story slide.”

2.2. Debriefing and End of the Activity

While a member of the jury computes the final score for each team, the host engages the
entire audience, opening a discussion on the importance of nonverbal communication,
effective organization, and vivid storytelling in successfull presentations. The host also
introduces the organizational formats (chronological, spatial, cause-effect, topical, etc.; see
Lucas, 2005) used in each “story slide”. Following the principle of “rapid feedback™ in
gamification, participants receive during the activity an almost immediate feedback of their
performance from their peer-judges in terms of both an overall score and suggestions on
areas of strength and weakness.
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3. Students’ Evaluations of the Activity

In this section we present an exploratory assessment of the effectiveness of our proposed
activity on a sample of Chinese EFL sophomores enrolled in a Sino-American international
branch campus accredited by the Middle States Commission on Higher Education. All core
classes are taught in English. Sophomore students are required to take a basic public
speaking course, which includes two impromptu speech activities (“Dented Helmet vs.
Spambot” and “Black Belt Jones™) with similar gameplay.

Data were collected on the 11" week of the 15-week semester during the course evaluation
session. After completing the SIR Il survey, students were administered a questionnaire
with a set of additional questions that specifically targeted their experience in the
impromptu speech activities. Participants were informed that their participation was
voluntary. The instructor was not present during the evaluation process.

Respondents were asked to indicate their degree of agreement or disagreement with a total
of 11 statements on a six-point Likert-type scale with “strongly disagree” coded as 1,
“disagree” as 2, “slightly disagree” as 3, “slightly agree” as 4, “agree” as 5, and “strongly
agree” as 6. Following Mak’s (2011) recommendation for similar samples of Chinese EFL
students, a neutral point was not included in the scales to force respondents to commit
themselves; in this manner we tried to avoid having most responses clustered in the neutral
mid-point. Directions indicated: “Please be honest: your answers are completely
anonymous. The following questions refer to the impromptu speech activities done during
this semester”.

3.1. Participants

A total of 81 students completed the questionnaire (N = 117; participation rate = 69.2%).
Chinese Mandarin was the first language for the entire sample. 61.7% of the respondents
were female, 38.3% were males. The vast majority of the participants were undergraduate
sophomores majoring in accounting (72.8%); the remaining sample included International
Business (16%), English (6.2%), International Marketing (3.7%) and Finance (1.2%).
Participants have been studying English for an average of 12 % years (SD=1.66).

3.2. Findings

Our preliminary findings (see table 1) based on students’ evaluations suggest that the
proposed gamified impromptu speech may be effective in reaching the intended goals.
First, students perceived that the activity was “fun” (Q1: M = 5.21, SD = .68) and “well
organized” (Q2: M = 5.32, SD = .72). Participants believed that the activity was “useful”
(Q4: M = 2.08, SD = 1.00; Q10: M = 1.86, SD = 1.14) and provided some feedback to
understand their own strengths (Q7: M = 5.09, SD = .79) and weaknesses (Q8: M = 5.26,
SD = .67). Interestingly, the activity was in general perceived as slightly difficult (Q3: M =
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3.75, SD = 1.31). It is, in fact, paramount that the task be challenging enough to be
stimulating and in line with the overall objectives of a university level course. At the same
time, it is equally vital that the structure of the activity should be easily graspable for the
students to avoid potential interference with the overall communicative and linguistic
exercise. In the spirit of “gamification”, the topics in the activity should be familiar and
amusing and the rules of the games straightforwardly explained by the instructor and
understood by the students.

Table 1. Summary of findings.

Statements Mean SD
Q1. The impromptu speech activities were fun. 5.21 .68
Q2. The impromptu speech activities were well organized. 5.32 72
Q3. The impromptu speech activities were difficult. 3.75 131
Q4. The impromptu speech activities were useless 2.08 1.00
Q5. The impromptu speech activities helped me to understand 5.10 .83

how to organize my speech.

Q6. The impromptu speech activities helped to understand the 5.05 .96
importance of nonverbal communication.

Q7 The impromptu speech activities helped me to understand my 5.09 .78
strengths as a public speaker.

Q8. The impromptu speech activities helped me to understand my 5.26 .67
weaknesses as a public speaker.

Q9. The impromptu speech activities helped me to understand 5.07 .83
the major organizational formats in public speaking (topical,
cause/effect, chronological, spatial, ecc.).

Q10. The impromptu speeches activities were a waste of time. 1.86 1.14

Q11. The impromptu speech activities helped me to become more 5.04 1.07
confident in giving a short speech in English without much
preparation.

Regarding goal 1, namely “building students’ ability to communicate orally “off the cuff”
with limited wait time”, our participants perceived that this activity provided a contribution
in increasing their confidence in giving a short speech in English without much preparation
(Q11: M =5.04, SD = 1.07). Our findings also suggest that students felt that the activity
promoted their understanding of the role of effective “storytelling” in effective
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presentations (goal 2) by strenghtening their ability to organize their speeches (Q5: M =
5.10, SD = .83). Goal 3 involved fostering students’ understanding of the major
organizational formats used in organizing speeches (cause/effect order; topical order;
chronological order; spatial order; problem/solution order): also in this case, our sample
perceived that the activity was beneficial (Q9: M = 5.07, SD = .83). Regarding goal 4, our
findings suggest that the activity contributed in increasing students’ awareness of the
importance of nonverbal communication (Q6: M = 5.05, SD = .96).

4. Conclusion

In this paper we have outlined an impromptu speech activity designed to overcome specific
affective and cognitive challenges of ESL/EFL students by implementing the principles of
gamification (Kapp, 2012). The activity appeared to be effective in strengthening students’
ability to communicate orally “off the cuff”, promoting students’ understanding of the role
of storytelling in effective presentations, fostering students’ understanding of the major
organizational formats used in organizing speeches, and increasing students’ awareness of
their nonverbal communication in presentational settings. Additional research is still
required to demonstrate the effectiveness of our gamified activities both in absolute terms
and in comparison with other treatments intended to overcome specific affective and
cognitive challenges of ESL/EFL students.
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Abstract

Previous research has indicated that experience is a more effective tool than
theory in changing the teaching beliefs of prospective teachers. This
qualitative case study includes the perspectives of stakeholders of a teacher
training programme in order to determine the influence of its practical
components on pre-service teachers' beliefs and practices. The qualitative
study corroborates the findings of earlier studies that showed the limited
impact of theoretical knowledge, but also shows that even a comparatively
limited experiential component can have a substantial influence on pre-
service teachers' beliefs and practices. Additionally, the study includes a
number of implications for teacher training curricula.

Keywords: teaching belief; teaching practice; pre-service teacher; teacher
training; experiential learning.
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1. Introduction: A Changing Educational Context in Flanders

This paper presents a qualitative case study in the Dutch-speaking region of Flanders,
where the monolingual, monocultural classroom has become a thing of the past and a
mixed-language student population has become the norm (Agirdag 2009; Van Avermaet
2012). During the same period, however, teaching practices have remained quite fixed.
Dutch as a second language is just sketchily mentioned in theoretical classes on language
didactics and not a required part of the teacher training curriculum. Moreover, transmission
teaching is still the norm and innovative practices are the exception, even though
innovation is what is called for when dealing with the multilingual context of
heterogeneous groups (Vieluf et al. 2013). By and large, Flemish teaching practice has not
kept pace with societal changes (Agirdag et al. 2014). One could wonder then, to what
extent teacher training is able to prepare aspiring teachers for the multilingual classroom of
today and to deal with the increasing need for teachers familiar with second language
acquisition and cultural diversity in the classroom.

2. Context of this Study

In Flanders, the training that prepares aspiring teachers for the classroom encompasses both
bachelor-level vocational programs and master-level specialization courses, called SLOs
(Specifieke LerarenOpleiding, literal translation: Specific Teacher Training). An SLO is a
one-year program for which universities have a large degree of independence when
designing their curricula. This study is set in the context of one SLO in Flanders, but for
reasons of confidentiality its name has been replaced with the pseudonym Flemish
University.

Since 2009 pre-service teachers of Dutch at Flemish University can sign up to achieve 20
hours of the 60 hours compulsory teaching practice by teaching during workshops of Dutch
for Academic Purposes (hereafter: DAP workshops) for the student population with Dutch
as a second language (hereafter: L2 students). These DAP workshops form an opportunity
to experiment with innovative pedagogic approaches and second language acquisition.
Every DAP workshop has fifteen to twenty L2 students and is led by four pre-service
teachers (hereafter: PST), allowing the larger group to be divided into four smaller ones.
The student-teacher ratio has been kept small to stimulate meaningful interaction
(Blatchford et al. 2011) and to allow for a didactic flexibility that benefits not only the

Following abbreviations will be used throughout this paper (in alphabetical order): DAP (Dutch for
Academic Purposes), IST (in-service teachers), HSLO (head of the teacher training programme), L2
(second language or non-native speakers of Dutch), PST (pre-service teachers or teachers in training),
SLO (Specifieke LerarenOpleiding, literal translation: teacher training specifically for Dutch).
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stronger but also the weaker learners (Hattie 2005; Harfitt 2012). Since the L2 students
attending the workshops have a clear goal — i.e. communicative mastery of the academic
idiom in an academic context - the DAP workshops have adopted a task-based approach.
Task-based language teaching focuses on interactive practice (Ortega 2007) based on
learner needs (Long & Norris 2000; Van den Branden 2006). Examples of typical tasks
include taking class notes based on video recordings of their classes; formulating
hypotheses, based on scientific observations within their field of interest and writing a
formal e-mail to a member of the academic staff. Additionally, the relaxed, communicative
atmosphere serves to reduce any sense of hierarchy between the L2 students and the PSTs
(Busch 2010; De Mets 2013).

The DAP workshops serve first to assist L2 students in strengthening their academic
linguistic skills, and would still proceed without the involvement of pre-service teachers.
During the PST’s collaboration in the DAP workshops, they work together with two
mentors to shape every aspect of the workshops, the only prerequisites being
communicative language teaching and learner-centeredness. The PST’s receive weekly
feedback on the material they produce and on their didactic approach by the mentors and by
their peers.

3. Literature on Learning to Teach: A Matter of Practice

Being a teacher requires more than passing on factual information as it also means
balancing one’s didactic and subject-specific knowledge with beliefs, contextual sensitivity
and experience (Scheerens 2007), and translating those facets into educational practice
(Basturkmen 2012, Sato & Kleinsasser 2004). Learning to be a teacher means changing
perspectives. It means critically questioning one’s own beliefs and it implies integrating
new skills, rules and knowledge and making them one’s own. Simply receiving useful
information is not enough to stimulate this dialectic process, since new information does
not become actual knowledge until it is internalized. In fact, there does not appear to be a
direct relationship between the information that is offered and the way the recipient
interprets that information (Timperley et al. 2007). Similarly, Woods & Cakir (2011) argue
that new information offered during teacher training is not simply absorbed, but is weighed
against existing beliefs in a self-validating dynamic that accepts belief-reinforcing
knowledge but rejects information that contradicts existing beliefs (Kagan, 1992; Cabaroglu
& Roberts 2000; Mattheoudakis 2007). Consequently, without offering prospective teachers
a chance to practice and reflect on teaching, it does not appear possible to transform
information into knowledge or instil new pedagogic insights into the minds of prospective
teachers (Putnam & Borko 2000; Timperley et al. 2007).
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The findings from the aforementioned literature has major implications for the theoretical
component of teacher training and has led to a number of studies that address the
importance of experiential learning (Busch 2010) and hands-on instructional activities
(Hiebert & Morris 2012) in teacher training. It leads Borg (2011) to conclude that teacher
education may have a limited impact on pre-service teachers if it focuses more on
knowledge transmission than on experiential learning. Wang and Odell (2002) too consider
practice as the catalyst for an aspiring teacher to critically assess her own teaching and to
examine her pedagogic knowledge. How much practice is needed for it to have a lasting
impact, is unknown.

Teaching beliefs, however, are slow to change. Firstly, the beliefs and practices of
experienced teachers who act as mentors for aspiring teachers are often quite resistant to
change (Vescio et al. 2008). Secondly, the teaching beliefs of pre-service teachers are
primarily based on their experiences as learners rather than on their experiences as teachers
(Zeichner, 1981; Raths 2001). Society may change faster than educational practices, but if
future teachers are to keep pace with these changes and their impact in the diverse
classroom, teacher training should prepare aspiring teachers for diverse, multilingual and
evolving contexts and should give them the tools to do so (Timperley et al. 2007).

This study determines how effective teacher training is in preparing prospective teachers
for classrooms in which an increasing number of pupils and students are L2 speakers of
Dutch and consequently, classrooms that ask for an innovative approach. Since teacher
training at Flemish university relies strongly on theory, the effectiveness of a experiential
teaching practice with L2 speakers of Dutch will be examined, as will the perception of in-
service teachers on the effectiveness of the theoretical approach.

4, Research Questions

The qualitative case study presented in this paper is set within the context of the teacher
training at Flemish University, where theory makes up for more than two thirds of the
credits. It seems relevant to determine whether the dominance of theory in the curriculum is
reflected in the views and actions of the prospective teachers.

RQ1: How do stakeholders of the teacher training programme perceive the effectiveness
of the theoretical teacher training component in offering innovative didactic
knowledge?

The literature review indicates the need for pre-service teachers to critically examine their
own beliefs, which can be facilitated by experiencing a context that deviates from the
educational norm. At Flemish University, pre-service teachers usually gain experience in
secondary schools where transmission teaching and hierarchic student-teacher relationships
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are the norm, where there is very little cultural and linguistic diversity and where there is no
involvement with second language acquisition didactics. RQ2 focuses on the effects of
gaining experience in an alternative context, as a part of the teacher training programme,
are examined.

RQ2: Do stakeholders of the teacher training programme consider an alternative
experience in a multilingual and diverse context an effective method in offering
innovative didactic knowledge for teaching Dutch?

5. Methods

This qualitative study is based on information obtained from three groups of respondents:
(1) five pre-service teachers who worked as PSTs in the DAP workshops during the data
collection, (2) eighteen in-service teachers (ISTs) who worked as PSTs in the DAP
workshops during teacher training and (3) the head of the teacher training programme for
Dutch at Flemish University.

From October 2012 until May 2013 the five pre-service teachers participated in five focus
groups, held in October 2012, November 2012, December 2012, March 2013 and May
2013.

In order to determine whether the outcomes of the focus groups were generalizable to a
wider population, eighteen former workshop PSTs, currently working as teachers, were also
consulted through a short online questionnaire, they filled out in March 2013.

The head of the SLO at Flemish University was interviewed in June 2013. He was
consulted about the approach of the teacher training programme, about its theoretical
component and the nature of teaching practice within the SLO.

The focus groups and the interview were video recorded and transcribed. All data was
analysed and coded using the NVivo 10 qualitative research software to generate ideas and
help identify patterns.

All quotes used in this study have been translated from the original Dutch transcriptions by
the main author and have been checked for accuracy by the second author.

6. Discussion

One might expect the comparatively limited time spent teaching working in a different
pedagogic context to have relatively little impact. Still, the 20 hours spent teaching in the
workshops has influenced the teaching beliefs and practices of nearly all respondents on an
intercultural and pedagogical level.
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Interculturally, the workshops were an eye-opener for prospective teachers. The ISTs state
that the experience “shaped” their view on L2 learners while the pre-service teachers testify
to a change in their deficit view on L2 learners. All PSTs used to associate L2 speakers
with low proficiency and low socio-economic status.

At Flemish University the student population of colleges of education primarily consists of
middle-class students from the dominant culture. In the four years the DAP project has been
running, no ethnic minority student registered for the Dutch teacher training programme.
Simultaneously, the teacher training programme spent no time on intercultural sensitivity,
on L2 pedagogy or on training prospective teachers how to work with L2 students, even
though it is of primary importance to offer L1 prospective teachers ample opportunity to
interact with non-native speakers (Busch 2010).

The pedagogical experience the PSTs gained in the DAP workshops contrasted with their
experiences as learners and with the pedagogy they were to embrace in the secondary
school context, where transmission teaching was the norm and interactive teaching was out
of the question. Still, the DAP experience has influenced the PSTs enough to make them
embrace different pedagogic approaches.

The influence of the DAP experience is visible in two ways that can both be seen as
different expressions of the same underlying observation: the DAP workshops allow pre-
service teachers to gain experience in a new, non-threatening context where they can
interact with students instead of instructing them. This experience caused the PSTs to doubt
traditional teaching beliefs and, to move away from transmission teaching while allowing
for spontaneity in the classroom.

At the start of the workshops, the PSTs intuitively preferred lecturing to interaction, but
after a few DAP workshops, they began using more innovative approaches in secondary
education too - only to be rebuffed by their mentors. For the pre-service teachers involved
in this study, teaching in a way that appealed to the learners was a theoretical concept they
had never applied before. All respondents shared stories about teaching classes in
secondary schools where they were required to lecture in front of the class. For the pre-
service teachers, working from their students’ interest was a new, but transformative
experience. The in-service teachers confirm the influence of the workshops. Sixteen of the
eighteen ISTs still use the approach in their daily teaching, indicating that it is indeed
possible to work in an interactive way in secondary education.

Similarly, the pre-service teachers are not convinced that a hierarchic relationship between
teachers and pupils is the best way to approach teaching. On the other hand, like the head of
the SLO, the pre-service teachers are not sure whether the existing school culture allows for
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such an approach. Indeed, when consulting the former workshop PSTs, classroom hierarchy
appears to be the most problematic workshop characteristic to maintain in mainstream
education. Eleven out of eighteen former PSTs maintain a collaborative approach to
teaching in their daily practice. Those who do not use a collaborative teaching model, refer
to the school culture as an explanation.

7. Results

The respondents in this study testify to the belief and practice-altering potential of
experience-based teacher training. Additionally, they show the theoretical component of
teacher training to be largely ineffective if it is unsupported by a diverse experiential
component (Busch 2010; Hiebert & Morris 2012). Consequently, even though the
respondents in this study received ample theoretical knowledge, knowledge alone did not
appear to influence their teaching (Woods & Cakir 2011). This research has no data to
support a theory-driven approach to teacher training, but it does indicate that classroom
experiences during teacher training have the potential of altering prospective teachers’
beliefs and practices (Basturkmen 2012). Even a comparatively limited 20-hour experience
in an atypical context influenced the teaching beliefs and practices of the five pre-service
teachers and the eighteen in-service teachers in the short term and during the first years of
teaching.

If teacher training practice is at its most effective when it is of an experiential nature (Borg
2006), it seems advisable to provide pre-service teachers with a wide array of approaches
and contexts of practice to challenge or expand their beliefs. If prospective teachers gain
experience only in traditional, belief-reaffirming contexts, it is unlikely that teacher training
programmes will become a vehicle for educational and societal change.

The testimonials of the head of Flemish University’s teacher training programme and those
of the former and current workshop PSTs highlight the influence of experience over
knowledge in changing teaching beliefs and practices. Additionally, they affirm the need
for a teacher training that is in tune with educational and social realities.

In the Flemish educational system one’s academic success is largely determined by one’s
L1 and one’s socio-economic status (Smet 2013). In such a context it seems self-evident
that teacher training should offer prospective teachers the tools to help them empower
students at risk. Preparing prospective teachers for an educational reality that is no longer
the case, seems irrelevant at best.
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Abstract

This research is exploring the values and beliefs of academic assessors
around Recognition of Prior Learning (RPL) in order to better understand
their mindset and provide a foundation for best practice informed by all
actors. An interpretative research design and random stratified sampling
allowed for 31 interviews with assessors in an institute of technology setting
in Ireland. Bernstein’s theories of classification and framing of knowledge
and the related ideas of power and control provided the conceptual
framework for analysis of the data. The notion of assessors as actors within
the totally pedagogised society also supported analysis.

Two themes emerge from the data. The first relates to the primary values
and beliefs of assessors around RPL that are related to defending the
standards of the formal learning system. The second theme balancing,
diverges from this and provides further understanding of positions taken with
the assessment of RPL. The research concludes that practitioner networks
are necessary to cultivate pedagogic agency for RPL through both the
official and pedagogic recontextualisation fields.

Keywords: Recognition of Prior Learning; Totally pedagogised society
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1. Introduction

Recognition of Prior Learning (RPL) is a key aspect of lifelong learning allowing for the
validation of all forms of learning within programmes on national and international
frameworks. RPL allows for non-standard admissions or for advanced entry onto
programmes. RPL can also be used to award credits for individual modules. While RPL is
delivered through a range of approaches within faculties and schools around the world
(Starr-Glass, 2012; Werquin, 2010), common to all is assessment which should be
“grounded in comparison and equivalency” (Starr-Glass, 2012, p. 1). This research focuses
on the perceptions of academic assessors of RPL, the individuals engaged in delivering and
assessing modules within approved programmes in higher education.

In practice, assessors of RPL find it can be challenging to provide for and difficult to assess
(Cooper & Harris, 2013; Hewson, 2008). The unique nature of any individual’s pathway
coupled with the many settings where learning can occur are often challenging for the RPL
candidate to identify and for the higher education system to accommodate. The
identification, selection and evidencing of an individual’s learning for RPL and the
presentation of this learning in a form suitable for assessment are complex tasks. The
literature states that it is past graduates who most easily approach RPL case preparation,
and that RPL is rarely accessed by those marginalised in society, the very candidates it is
intended to support (Hamer, 2011; Hewson, 2008).

This research investigates the values and beliefs of academic assessors (Friesen, 2011),
arguing that having a better understanding of the common values and beliefs of RPL
assessors may provide insight about how to better support RPL assessment and cultivate
pedagogic agency for its practice (Cameron, 2006). The rapid changes in society are
reflected in Bernstein’s (2000) writings, which provide a conceptual framework here to
support analysis of data arising from 31 academic assessors within a third level institute of
technology in Ireland.

1.2 Bernstein’s theories and the totally pedagogised society

Bernstein (2000), provides insight into how various forms of knowledge can be structured,
transformed and reproduced as curriculum. Bernstein also provides the concept of the
totally pedagogised society wherein populations are encouraged to access learning
opportunities over a lifetime for various purposes such as life, work, or community
involvement (Bernstein, 2000). He presented the totally pedagogised society as a hollow
construct, one where trainability and the generic performance mode are used as a means of
regulating society, one where various modes of employment and professional identities are
rapidly replaced and superseded by other newer emerging identities. Within this realm the
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values and beliefs of the academic assessor of RPL are of key significance where
increasingly they are presented with requests for RPL. Despite that fact that many
institutions have policies and procedures in place for RPL it is often perceived as a
marginal activity (Harris, 2000).

Bernstein (2000), provides the ‘pedagogic device’ as a concept which provides codes and
rules to underpin pedagogic practices. By situating RPL assessment within the pedagogic
device this research can more effectively explore how the values and beliefs of the assessor
might impact on the outcome for the candidate. Of interest is the field of
recontextualisation within the pedagogic device. Robertson (2009), provides a model
which includes a ‘lens of disposition’ as a key element. This research argues that the values
and beliefs of the assessor will provide a lens through which they assess the RPL case, and
that having an understanding of these are key to supporting the assessor, through
acknowledging their viewpoint.

This research is significant in that it is the first time that the values and beliefs of the
academic assessor around RPL are investigated. It provides a better understanding of their
typical mind-set so that higher education providers will able to take a more holistic
approach to providing RPL and be better equipped to respond to the European Commission
recommendation of 2012 requesting all higher education to have arrangements in place by
2018 (Council of the European Union, 2012).

2. Method

The research took place within an institute of technology in Ireland where a higher
education system consisting of both traditional universities and institutes of technology
provides a complimentary but distinct provision. Institutes of technology operate on a
regional basis and provide more applied programmes than the traditional universities.
Ontological and epistemological considerations informed the research, which was designed
around the following question;

What are the values and beliefs of academic assessors of RPL, and how might these
values and beliefs support pedagogic agency for RPL?

The research design took an interpretative stance in order to explore the realities as
experienced by the academic assessor, specifically their values and beliefs as identified
around RPL. The analytical framework incorporated pilot testing, review and amendment
of the research questions in order to extract suitable data (Bryman, 2012). The researcher
acknowledges Heidegger’s concept of ‘being-in-the-world’ and that of researching from
within a system (Heidegger, 1996).
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An academic assessor is defined as any individual responsible for the delivery and
assessment of modules within higher education programmes. Ethical guidelines were
strictly followed. Random stratified sampling resulted in 31 semi-structured interviews
with academic assessors from within four faculties in an institute of technology, namely 2
from within the faculty of art of and design; 4 from a maritime background; 10 from
business and humanities and 15 from science and engineering. Table 1 presents the
interview questions.

Table 1; Interview questions

Q1 In considering RPL what do you think are important values® to have?
Q2 Why do you say this?
Q3 What beliefs? do you hold which support RPL?
Q4 Why are these beliefs important?
Note:

1.  Avalue is that which is held as important and provides a framework as to how we live, think or
act (Turner, 2004)

2. Beliefs are ‘understandings, premises, or propositions about the world that are felt to be true’
(Richardson, 1996, p. 103).

3. Results

Transcription resulted in 160 pages of text and Nvivo software was used to support initial
analysis. A total of 50 and 39 codes were assigned against values and beliefs respectively.
Table 2 presents an extract of these results showing the three most dominant codes arising
in response to the interview questions. The third and fourth column illustrate the number of
sources that arose and the number of times each code occurred within the transcripts.

Bernstein’s theories of classification and framing of knowledge coupled with the related
notions of power and control provided a conceptual framework to examine the values and
beliefs of assessors around non-traditional forms of knowledge and epistemological access
for RPL candidates. Following analysis data was grouped into two themes:.

1. Defending the standards of the formal learning system,

2. Balancing between acknowledging what the candidate knows and maintaining the
standards.
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Table 2. Interview transcripts; most dominant codes.

Question Most dominant codes Sources References
Q1. Values Upholding standards of awards 13 24
No ego in the way non judgemental 9 11
Fairness or objective 9 12
Q2. & Why Maintaining the standards 16 25
The ability to perform in the world of work 8 8
Give people a chance 8 12
Q3. Beliefs Providing alternative pathways into education 13 20
Value of learning gained non formally and 9 19
informally
RPL is legitimate 9 11
Q4. & Why Equal access 13 32
Trust in the process 13 26
Integrity 9 15
4. Discussion

RPL has only occasionally arisen within the literature on Bernstein’s theories (Cameron,
2006), yet it is deserving of consideration. The values and beliefs of the actors within RPL
are key to understanding the complex interactions between people.

As reported in Table 2 the primary values and beliefs of academic assessors as they relate
to RPL are strongly aligned around defending the standards of the formal learning system.
This came across clearly in the data and is to be expected. All of the assessors (Al to A31)
interviewed, believe that RPL must never devalue a qualification, as the following
comments extracted from the interview transcripts illustrate:

A5

A8

“It is to uphold the standards of the college, the educational standards
must always be met. That is really important™.

“Again a third level education, most people would love to have it. A lot
of people cannot have it, you know it costs a lot of money, so it is an
honour and a privilege to have a qualification, and not to be taking it for
granted really by people who say, ‘lets find a shortcut’”.

This work is licensed under a Creative Commons License CC BY-NC-ND 4.0

Editorial Universitat Politécnica de Valéncia

39



Researching RPL, the significance of assessor’s values and beliefs within the Totally Pedagogised Society

A21 “The comparison of standards is very important, but not only that, and the
practical, theoretical, but also the cultural dimension of where the
applicant is coming from.

Assessors strive to uphold the standards as expected by society and their values and beliefs
reflect this in order to deliver graduates with the ability to participate successfully in life
and work (Massaro, 2010).

Aside from defending the standards, what is compelling in Table 2 however is that half of
the data arising from the interviews is around balancing between the standards and
acknowledging what the candidate knows. This is significant within the totally pedagogised
society and will be further explored here. The assessor is caught between the traditional
approaches of the formal learning system when assessing RPL cases and the unique and
diverse nature of non-formal and informal learning and requires support to develop capacity
around its evaluation.

A3 “So there are individuals who have obtained learning and are making a
contribution to society but for which it is not acknowledged, and if it was
acknowledged it would give them more versatility and possibilities to
maybe move around in the workforce”.

A9 “It is important to assure them that there are different paths to learning”.

A3l “I would see that I sit between both of these, support and gatekeeper”.

The significant amount of data around the notion of balancing is an unexpected result,
however the institute of technology setting may explain why this aspect is so strong. In the
totally pedagogised society, the production and distribution of knowledge are essential
elements of economic performance. The academic assessor is expected to be a key actor,
updating curricula to incorporate emerging knowledge in a form available for pedagogic
discourse and evaluation in order to satisfy market demands for trainability (Bonal &
Rambla, 2003). The rapid pace of change within the workplace, and the constant nature of
this change acts to place the assessor, “in an uncertain position between knowledge and
pedagogy” (Bonal & Rambla, 2003, p. 180). This results in an uneasy reality for the
assessor who is called upon to deliver in more responsive, flexible ways and increasingly to
deliver the capability for carrying out other forms of assessment.

The comparison of the RPL case with the standards of the frameworks and their evaluation
to establish equivalency involves reaching out, taking a different viewpoint, being open to
the unexpected. The frameworks act to provide protection in their own right. The ability to
step aside from traditional curricula and to value the inherent tension that will naturally
arise will support RPL assessment (Starr-Glass, 2012). This balancing capacity is a key
ability for successful RPL provision (Starr-Glass, 2012). Nurturing this ability with
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appropriate supports may support the cultivation of pedagogic agency for RPL practice
amongst academic assessors.

5. Conclusion

Cultivating pedagogic agency for RPL should most effectively take a dual approach
through both the official and the pedagogic recontextualisation fields. Academic assessors
require significant support. This research suggests practitioner networks operating at a
micro and macro level incorporating supports where practices are shared and scenarios
relayed will act to reassure and build capacity with RPL assessment. It can be argued here
that the institute of technology setting of this research piece is within the totally
pedagogised society, responsive in general to RPL and accustomed to rapidly changing
higher education provision. It can also be argued that a more traditional university setting
may result in a different data set and is worthy of further exploration.

The values and beliefs of RPL assessors act to support their real-time evaluation of non-
formal and informal learning. The rapid pace of renewal and reinvention within higher
education more often results in assessors meeting requests for RPL and subsequently
managing their evaluation on their own terms (De Graaf, 2013). Researching the values and
beliefs of the academic assessor provides insight into how to cultivate pedagogic agency for
RPL practice in a real and supportive way, and open up debate about the inherent
difficulties within RPL practice in general. Such debate, grounded in practice, and arising
from practitioners within the pedagogic recontextualisation field will cultivate links across
the formal learning system.
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Abstract

Businesses must expose their products and services to customers so as to
make sales and be heard. The world of the artist® is no different, and, in the
words of the late Luciano Pavarotti, the artist must ‘be heard and be seen’.
The aim of this paper is to examine if there is a need to ensure that our
artistic graduates are ‘market ready’. The paper specifically examines this
concept in the context of an lIrish Institute of Technology (IT). Artists
generally do not view the world in terms of business & commerce, only as a
creative space. This research study investigates if there is a need for a
special purpose award that would allow already qualified or working artists
who have missed out on business education to take business modules at any
stage in their careers. The findings in this study are rich and the attitudes to
the business world by participating artists are interesting.  Having
established that artists need some business education, this paper then
proceeds to outline what may be needed now, and in the future.

Keywords: Artist; Musician; Business Education; Business World.

! For the purpose of this paper, the term “artist’ is deemed to refer to both performing and visual artists.
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1. Introduction

Artists are creative and generally do not view the world in terms of business & commerce.
Their brain activity is right-hand sided, which is perfect for creativity, but not for
commercial activity. With the exception of one IT in Ireland, artistic students are not
catered for in terms of business programmes or business subjects for creative students. This
paper will examine if there is an appetite among musicians and artists already operating in
the field to study some business modules later in their careers if a special purpose award
were made available; for example, a certificate in business for the creative arts. Special
purpose awards (SPA) meet specific, relatively narrowly focused, legislative, regulatory,
economic, social or personal learning requirements. A SPA would afford the artist a new
opportunity to up-skill. The focus of this research therefore, is specifically on artists who
are currently ‘working artists’ and not on existing artistic students and to examine this
concept in their specific context.

2. Background & research context

The nature and content of courses need to be determined by the ‘needs and wants’ of those
who are leaving the educational system at any particular point in time (Carter, 2010). In this
context, does the working artist have the knowledge to work and operate in the wider world
of commerce? This sets the context for this research. There is a lack of structure for
involving the student’s voice in decision-making in relation to creative arts courses (HEA,
2013). Dramatic changes which have been taking place in higher education and the
consequential disruption to the “traditional identities of place, of time, scholarly and student
communities” is changing the structure and functions of third level education (O’Connor,
2006). The genesis of this research is founded in the fact that it is now incumbent upon us
as educators to be ready to adapt and change to students needs. The aim of this research is
to investigate whether an additional award would benefit ‘artistic graduates’ (those who
previously engaged in psychomotor taxonomy? of learning) for their future careers. Thall
(2002) is adamant that all artists need a working knowledge of law, for example. For every
engagement, a business contract is drawn which must be read, understood and signed. If an
appetite is found for this proposed certificate for artists, it is anticipated that, in addressing
the educational aim & learning outcomes, students will have an opportunity to acquire
relevant business acumen.

2E.G:Dave’s (1970) and Ferris & Aziz’s (2005) adaptation
of Bloom’s original Taxonomy. The key categories in this competence capture the development in
learning from initial exposure to final unconscious mastery (O’Neill & Murphy, 2010).
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3. Challenges for creative students

Artistic and creative people face unique business challenges and they do not view the world
from a business perspective. Creative people are ‘divergent thinkers’ and jump from one
thing to the next. Students of creative programmes are unleashed into the world as brilliant
performers, artists, dancers, but rarely, if ever, possess any experience of what the
competitive marketplace holds for them. The reality is that, to survive, they will have to
earn a living in some way. Business students on the other hand, if successful, may also
have the benefit of a work placement initially, and find themselves working in a business
environment, where they are given clear direction as to what is needed. For the solo artist
on the other hand, the problem is just that—‘solo’. These gifted creative people are ‘on
their own’ to make business decisions about their futures. My heroes are the ones who
survived doing it wrong, who made mistakes, but recovered from them,[(Bono, U.2) in
Lawton, Harrington, Cunningham, 2008]. For the purposes of this specific piece of
research, is was decided to narrow the focus, and only working musicians (+part-time
teaching), performing artists, and art painters whose occupation comes solely from art were
chosen to participate in this study. Artists with other revenue streams were not chosen to
participate. This research therefore investigates if there is a void in the education of artistic
students?

4. Methodology

Drawing from the Interpretivist approach, a post-positivistic qualitative method was applied
in this research study, as the researcher wanted to extract a rich meaningful depth of data
from participants. Qualitative approaches have their philosophical origins in
phenomenology (Burnell & Morgan, 1979), & a phenomenologist believes that the world &
reality are constructed socially where meaning is found from people (Easterby-Smith et al.,
2015). The researcher wanted to delve into the feelings and attitudes towards the research
topic. An initial pilot study was conducted to establish if there was an appetite for business
knowledge among established artists. Following the positive indications from these initial
research findings, full in-depth interviews were then undertaken with a further 11 artists.
Theorists [Baker, 2012; Easterby-Smith, 2015; Malhorta, 2015; Saunders et al., 2012]
outline that a relatively few number of participants are needed for qualitative in-depth
interviewing, (between six and a dozen); therefore, in line with such theorists 11 interviews
were completed. The approach adopted in the selection of the number of interview
participants was based on ‘theoretical sampling’, where the number of cases studied is
relatively unimportant as outlined by (Glaser & Strauss, 1967). The researcher had the
benefit of having access to these artists directly. Ten interview questions were posed to 11
participants. A semi-structured interview guide was used for the face to face interview
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element, and the findings were analysed using grounded theory, developed by Glaser &
Strauss (1967), thus enabling the researcher to extract meaningful data. In grounded
theory, the researcher begins with the transcript from the interview and sifts through the
data to group and categorise it. Participants included visual and graphic artists, keyboard
players, string players, composers, conductors, and singers. The pool consisted of part-time
performers (supplemented their income teaching their instrument) and full-time artists and
musicians, with both a national and international profile. To triangulate the data, ensuring
reliability & validity, one focus group with a further 6 artists drawn from a different pool
was undertaken to tease out ideas arising from the interviewee process.

5. Literature

5.1. The Artist

An artist can be defined as a person who produces works in any of the arts that are
primarily subject to aesthetic criteria, a person who practices one of the fine arts, especially
a painter or sculptor, a person whose trade or profession requires a knowledge of design,
drawing, painting, etc., a commercial artist, a person who works in performing arts, as an
actor, musician, or singer; a public performer—a mime artist; an artist of dance, a person
whose work exhibits exceptional skill , (Dictionary.com). The oxford dictionary defines an
artist as the various branches of creative activity, such as painting, music, literature, and
dance, (Oxforddictionaries.com).

The question of what is art has long occupied theorists and philosophers, but the issue of
who or what is an artist is no less vexing (Grant, 2010). The artist defines art, and it seems
increasingly true that nowadays artists also define who and what they are. Definitions by
nature are confining and restrictive, while art and its makers seek to be expansive and
inclusive: It may be simpler to state what makes an artist a professional than what defines
an artist (Grant, 2010). ‘Artist’ has become a universal statement of creativity or, someone
who does something well. Socially, artists are often defined by the positive (freedom-
loving, convention-defying) or negative (egotistical, bohemian) characteristics that other
people attribute to them. Part of an artist's job is to understand how artists are seen and
what is expected of them, whether that be a certification committee that wants to see the art,
a funding source that wants to read an artist's proposal, or the government that wants to see
receipts (Grant, 2010). According to the HEA (2013), in the creative arts in Dublin, for
example, what is problematic in terms of defining art is where there is a level of innate
prioritisation and separation in the system between the perceived ‘fine arts’ and applied arts
and crafts. “Under contemporary and inclusive definitions of the arts, the high and low arts
should not be viewed as opposites or even as a continuum, but rather as a transformation of
contemporary practice”, (HEA, 2013:44).
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Grant (2010), outlines that in the US, the Internal Revenue Service (IRS)® takes a narrow
view of what or who can be defined as a professional artist. Specifically, in relation to
individual taxpayer’s returns, nine criteria are applied by the IRS in order to separate
professionals from hobbyists (professionals may deduct their expenses, hobbyists may not).
Some of the criteria for example includes—is the activity carried on in a businesslike
manner, does the artist intend to make the artistic activity profitable?, does the individual
depend in full or in part from income generated by the artistic work?, are business losses to
be expected, or are they due to circumstances beyond the artist's control?, does the activity
generate a profit in some years and, if so, how much of one?, will the artist make a profit in
the future?, Does the artist have the knowledge to make the activity profitable?, (Grant,
2010). Ironically, Thall (2002) purports that it is widely accepted that really creative
people will not know or understand their business. After all, “aren’t they living in the
realm of the idea—the eigenvelt—the world that is interesting precisely because it is not the
mitvelt—the shared world, the concrete, tangible world that can be objectively evaluated?”
(Thall, 2002:x). Grant (2010) states that the artist need not answer ‘yes’ to every IRS
question in order to legitimately deduct business related expenses. The IRS demands proof,
however, that an artist makes a genuine effort to earn a profit in three years out of a five-
year span. Artistic credentials may help an artist make a case that he or she is a
professional for tax purposes, including earning a bachelor's or Master's degree in fine arts,
membership in an artists' society, inclusion in Who's Who in American Art or some similar
directory (Grant, 2010).

A knowledge of business in vital (Thall, 2002), and corporations, for example, know that,
in order to make sales, they have to expose their products to consumers over and over
again. They 'brand' their names into the minds of buyers, so that their products are easily
recognized and most likely to be purchased. Through mass advertising on television,
newspapers, billboards, etc., big businesses continually drum their identities into ones head,;
“Ford, Ford, Ford; Pepsi, Pepsi, Pepsi; McDonald's, McDonald's, McDonald's” - Art is no
different, (artbusiness.com). In the new environment of technological advance, with the
need for the artistic community to adjust to the manifold changes occurring both in the
creation and delivery, there is more reason that ever before to examine the industry so that
we can better fine-tune our business relationship (Thall, 2002:x). Grant (2010) concurs that
artist must have business knowledge, which is confirmed in the IRS statement of what an
artist is (IRS.gov) to make the activity profitable and be defined for law enforcement. The
best formalised arts education should prepare the student, appropriately, for a career in the
creative and/or entrepreneurial world (HEA, 2013). Irish higher education should equip
students with the skills to play a strong part on the world stage. This is not just in terms of

% The IRS is the U.S. government agency responsible for tax collection and tax law enforcement (IRS.gov).
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quality and reputation, but as a strategy for innovation that builds a robust future for the
Irish society (HEA, 2013).

6. Research findings

The findings of this study are very interesting. Aurtists really do not understand the world of
business and in the words of one contributor, “the world is consumed with numbers and
trying to make profits. Art is not about that it is about creativity. Their rules don’t apply!
Business men fail to see the non-monetary and immeasurable benefits of music and arts”.
The reality of course, is that all musicians and artists must make a living and eat. Survival
and a need to pay the bills was the main theme that emerged from the focus groups, but the
majority, with the exception of 2 contributors, had no idea of how to apply business skills
to their own business—either being a musician, or a visual artist. Of the 11 interviewees, 4
had masters’ qualifications in their specific artistic field, (performance/ visual art), 4 had
relevant degrees, and 3 had no qualifications in their artistic endeavours. 100% (all) of
participants viewed themselves as ‘artists’ even though, as one stated, “I am a musician but
an entrepreneurial description is more realistic, but I can’t see myself in that light at all!”.
We were never thought to be business people, only top performers, this is where the
pressure was applied”. Another artist outlined that “you had to fight to be the best artist
that you could be. The idea of how we would sell our paintings was never to the fore in
college”. Another participant stated that, “we only worried about coming out on top of our
class and getting noticed!” Another interviewee said, “I burned my fingers off of me trying
to be the best in my field. This was my only focus”.

This current research has found that artists find themselves “at sea” when faced with the
challenging business world. All participants agree and believe that there was a gap or void
in their education due to the lack of business knowledge and experience. One participant
outlined that “it would have been great to have had financial planning advice in college”.
82% cited knowledge of marketing as an issue, while 100% of contributors stated that legal
issues and contracts were challenging. 90% of participants relayed that they needed
marketing and online training to access markets. “On the go learning” is the only way that
I can manage”. Social and new media are also mentioned by participants, and one surmised
that they had “spend years practicing the piano keyboard, and now half of the time as a
musician is spent on the computer keyboard”—“how ironic is that?”.

One contributor stated that, in Europe, musicians are “more into their art and themselves,
whereas in the US they tend to hustle much more and are not afraid to promote and put
themselves out there”. Another contributor described that the international arena is a
difficult one, especially, in the United States. “I write movie scores, and I have to be in the
US market for this”. “In the states, you must have all of your paper work in order or you
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would not be allowed entry into the states”. Another participant concurred and outlined
that “Visa applications are a mine field”. They are very difficult and all paper work and
taxes must be in order”—and don’t start me on the dual taxation issues”. Mirroring Grant
(2010), the participant went on to outline that if “your tax returns are not in order for
example, you will lose your visa and that is it! We are routinely audited by IRS and this
incurs serious costs and the need for many personnel. The only way that we can handle this
is to have a full time business manager, accountant, & attorney”. The risk and stakes are
too high for us otherwise. After a few mistakes you learn fast, but it would have been a
great help if |1 had some initial business understanding”. “My business partners (that’s
funny/artistic partners) always say the same thing”. “When we went into the international
arena we had to set up two new corporations to handle all of the various aspects of the
business”. The findings of this research indicate that the Irish as a nation are shy, and need
the benefit and confidence that comes from formal training—in this case, business training.
All contributors agreed that there is a definite need to study business subjects. The findings
of the focus group session echoed the sentiments of the interviewees in terms of educational
gaps, and it also proved very beneficial in discussing the modules and subjects that would
be beneficial for artists in the future, such as ;Law , Accounting, Marketing, website design,
PR, & Entrepreneurial skills for business start ups. Having established that a need exists
for business learning and education for artists, the next step is to consider the specific
findings.

7. Recommendations

There is a need to provide business education for new entry artistic students in Higher
Education by integrating business modules into their existing courses. This can be
achieved by offering already approved business subjects as electives initially, with a view
to introducing them as compulsory elements later.

For already working artists who are out of the educational system, a need exists to develop
a Special Purpose Award (SPA) for artists who have no business education. For a SPA to
be successful learner access must be considered and, according to the HEA (2013), the Irish
higher education system must continue to develop clear routes of progression and transfer,
as well as non-traditional entry routes.

For proper integration, for learners graduating from a BMus, for example, it is
recommended that these learners may progress onto the special purpose award, but will
need to attend a short introductory business induction course for 1 week as this field of
study is completely new.

For a ‘stand-alone’ artist or artists that have been out of education for a long period of time,
or, indeed, those who have never attended a third level institution, it will be necessary and
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recommended to partake in a longer bridging/transitional course that would include writing
skills, an introduction to business subjects, computer skills etc.

Higher education alone cannot be held accountable for all creative and cultural learning.
There needs to be complementarity and consistency in the approach to curriculum design
and delivery (HEA, 2013). This study specifically considered already working artists and
solutions for them to fill the void in their education; however, other short-term solutions
could be considered such as running non-accredited courses to up-skill for such artists.
Such workshops could coincide with some of the major festivals operating throughout the
year, and research could be undertaken to see if opportunities could arise to acquire some
funding for same from the arts council, for example, [http://www.artscouncil.ie/available-
funding/]. This could prove to be challenging, however, given the current economic
climate and also the competitive nature of such funding.

Funding avenues could and should be identified and explored. The HEA outline that the
success of research funding in the creative arts is largely judged on the quality of the
outcomes and impact of that research.

8. Conclusion

For many artistic graduates, learning business skills ‘on the job’ is now the norm. Higher
Education Institutions in Ireland (with one exception) need to address this educational gap
for its new undergraduate intake for the creative arts in the future.

A new programme, a SPA award in line with the QQI (Quality & Qualifications Ireland) Level 6
Certificate (qqgi.ie) should be developed for former graduates who have missed out on any
business education to date, and also for other creative working artists who have no business
education or knowledge. This new programme fill a void in the education of our creative
students. The objective will be that the student will achieve practical knowledge of
business in the future. Other educational opportunities should be examined in the form of
short-term courses for working creative artists. The benefit of these short courses is that
they would ‘ease’ the artist back into the educational system.

As an immediate imperative, an internal review of specific academic offerings within the
institutions is needed in order to inform a coherent and inter-related system that is
conducive to optimal quality, efficiency and a type of critical mass better suited to a
connected and creative milieu (HEA, 2013). Thoughtful consideration must be given to the
implementation of business education in the future planning strategies by management in
Higher Education in Ireland.
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Abstract

The purpose of the study is to describe and analyse the configuration of joint
activity in a teacher’s training process from a teaching and learning
sociocultural perspective. From this theoretical perspective, formal learning
is conceived as a mediated social construction process of meanings around
learning content, and teaching as a process of planned, systematic and
sustained support for that construction process. Taking this into
consideration, an assessment course was video recorded to analyse the
interaction between teachers and students undertaking this course. The
findings describe how mechanisms of educational influence emerge in the
form of assessment situations, specifically as instances of correction and
feedback of the assessment results. The findings make it possible to visualise
the way in which these training processes of university teachers are
structured and the need to expand the research to the analysis of the
interaction. This raises the need to consider the teaching of assessment as a
complex process that acknowledges different situations that could be
favouring self-regulation, beyond teaching a set of criteria, techniques and
strategies to assess learning.

Keywords: Teacher training process; Sociocultural perspective; Mechanisms
of educational influence;Interaction analysis
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1. Introduction

Recent changes in knowledge management and in the way of conceiving learning have
brought the need to implement important teaching innovations, not only in higher
education, but also at different educational levels and scenarios. In this sense, training
programs in university teaching have acquired particular relevance at the time of carrying
out teaching improvements in higher education (Postareff, Lindblom-Yladnne, & Nevgi,
2007). In this context, most of the studies on training processes have been limited to aspects
related to student satisfaction measurements, as well as to the teaching-learning approaches
of teachers and students (Akerlind, 2004; Prosser & Trigwell, 2001). This has led to a series
of questions related to the need for in-depth qualitative studies associated with activity that
takes place in a process of university teacher training (Stes et al. 2013). In this context, it is
necessary to complement the existing research with referential frameworks that consider the
analysis of educational activity, oriented at understanding the structure of the activity
carried out by teachers and students participating in that process (Mercer & Coll 1994;
Mercer, 2010).

The present study aims to describe and analyse the configuration of joint activity that takes
place in teachers’ training processes, while placing emphasis on educational influence
mechanisms (EIM). This study also seeks to determine how these processes facilitate
changes in university teaching practice.

2. The study of educational practice: a theoretical model for analysis

From a constructivist perspective of sociocultural orientation, formal learning is conceived
as a social construction process mediated by meanings around the content of learning,
where teaching is a process of planned, systematic and sustained help in support of that
construction process (Coll et al. 2008). In this relation, this research focuses on the structure
taken by the educational support provided by the teachers and the students themselves
while they interact in a teaching and learning situation. Understanding"educational support"
as the support given by the teacher to the students in response to their requirements and
needs during the teaching and learning process (Coll & Rochera, 2000).

Most of the work in this perspective focuses on complete instructional processes because it
enables to comprehend the complete unit or the temporal dimension of the teaching and
learning process, since the construction of knowledge requires time for its elaboration (Coll
et al. 2008; Mauri & Barbera, 2007; Sanchez & Rosales, 2005; Rosales, Iturra, Snchez &
De Sixte, 2006; Scardamalia & Bereiter 2006; Schwarz, Dreyfus, & Herschkowitz, 2009).
Once the analysis unit —a complete didactic sequence (DS)- has been chosen, it is necessary
to identify the interactivity episodes or segments that compose it, which can be described as
a series of performances shared by all the participants (Coll & Rochera, 2000; Cubero,
2005).
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For the purpose of identifying the segments, two conditions must be fulfilled. First, the
following questions must be answered: who can do what, with whom can it be done, and
how can it be done. In the second level of analysis, and as a consequence of the first, there
is the discursive activity carried out by the participants, which is focused on the analysis of
the activity's semiotic content. In this level the objective is to identify how the meaning of
the activity is constructed and reconstructed through the interpretation of the discourses of
the participants, leading to analytical categories that arise from it.

Some studies show by means of maps how the activity is organized (Coll & Rochera,
2000). These maps, called "interactivity maps", allow visualizing better the way
participation is structured from the observation of the configuration (duration and evolution
of the segments in the didactic sequence) of the interactivity segments (Coll et al. 2008).
Another element that must be considered is that EIM are enacted in the sphere of
interactivity, which is defined as the «accumulation of the actions of teachers and students
around a given task or content», giving rise to different forms of organization of joint
activity (Coll & Sénchez, 2008). There are numerous research reports that operate on this
concept of interactivity (Harris & Williams, 2011; Rochera & Naranjo, 2007; Wilson,
Andrew, & Below, 2006).

In synthesis, the application of this framework with its different levels of analysis, allows
for a theoretical and practical basis for the study of activity specifically the activity of
teaching and learning that takes place in university training scenarios (Chavez & Jaramillo,
2014).

3. Method

With the purpose of understanding how the joint activity is configured in a process of
training in university teaching, a qualitative approach was used. The process of data
analysis considered a complete video recorded didactic sequence (DS), consisting of four
whole sessions of an “Assessment of Learning” course for a Diploma in university teaching
in a Chilean university. In total, 9 hours and 46 minutes of video recordings were collected.
The topics dealt with in the sessions are related to theoretical and practical aspects of the
assessment of learning in higher education. The participants in this study were 15 teachers
from different academic units. Once the DS had been video recorded, it was transcribed and
then analysed based on criteria derived from the analysis framework, which implied the
identification of interactivity segments and the predominant actions present in the
previously delimited segments, including their configuration and their relation with EIM.

4. Findings

Considering the total amount of data collected, eight segments have been identified. Those
segments have initially been called starting, content, instruction, oral presentation, task,
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assessment guideline presentation, group work, and closing segment. The temporal
evolution and the articulation of the segments are what constitute the structure of the joint
activity and allow a panoramic view of the interaction that takes place throughout the
instructional process, which can be represented graphically through the interactivity map

(Fig. 1).

In the starting segments a rapid review of the contents and activities that have taken place
in previous sessions is made and the new contents and/or activities that will be developed
are presented. The closing segment responds to different moments of the joint activity and
not necessarily to the end of a session. The contents segments correspond to 20.8% of the
total of the DS, and they are associated with the management of the delivery of information
related to the conceptual foundations of the course.The instruction segment corresponds to
3.4% of the DS and contains directions with respect to the organization of the work to be
developed in the following sessions. Similarly, in the task segment, which corresponds to
1.3% of the DS and appears in the first and second sessions, the teachers and the teacher
trainer carry out preparatory activities related to the development of the academic task.

The assessment guideline presentation segment corresponds to only 1.5% of the DS and it
is the instance in which the teacher trainer hands out the instrument that will be used to
evaluate activities developed in the third and fourth sessions. Finally, the group work and
oral presentation segments are the longest in the DS and are considered the most important,
mainly because it is in these segments that educational aids arise, linked specifically with
the assessment situations. Linking the segments and the predominant and non-predominant
actions allows for identifying how and when the educational supports are implemented. In
this case, those aids are found mainly in the group work and oral presentation segments.

Previous work along this field (Coll and Rochera 2000; Rochera and Naranjo 2007)
considers the assessment situations as a set of moments that are not limited only to the
assessment instance itself, but also consider aspects such as instances of preparation of the
activity that will be evaluated and following the assessment itself, e.g., the instances of
correcting, returning and profiting from the results of the assessment. Ultimately, the object
of analysis corresponds to the patterns of activity located in the group work and oral
presentation segments, which are related to instances in which the teacher trainer, on the
one hand, rectifies and comments on the work done by the teachers in the workshops in situ
and, on the other hand, gives feedback to the participants in situ and the products that they
have developed.
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Class 1

Class 2

Class 3

Class 4

Starting Segment
Length: 00:00 - 01:00 C.6%

Starting Segment
Lengnt: 00:00 - 01:46
1%

Starting Segment
Lenght: 00:00 - 01:06
0.7%

Starting Segment
Lenght: 00:00 - 02:00
0.7%

Content Segment
Lenght: 01:00-01:08:36
53.2%

Content Segment
Lenght: 01:46 - 11:10
5.6%

Task Segment
Lenght: 11:1C - 15:25
2,6%

Content Segment
Lenght: 15:25 - 18:33
1,9%

Oral ntation

Segment
Lenght: 01:06 - 31:05
19,7%

Assessment GUidelne
Presentation Segment
Lenght: 02:00 - 11:45
6,5%

Task Segment
Lenght: 01:08:36 -
01:12:56
3,4%

Closing Segment
Lenght: 01:12:56 -
01:21:00
6.3%

Instruction Segment

Group Work Segment
Lenght: 16:33 - 01:41:37
53,6%

Closing Segment
Lengnt: 31:05 - 34:53
2,5%

Content Segment
Lenght: 34:53 - 01:19:17
29.2%

Group Work Segment
Lenght: 11:45 - 01:41:52
60,1%

Oral Presentation
Segment
Lenght: 01:41:52 -
01:59:18
5%

Group Work Segment
Lengnt: 01:50:18 -
02:07:53
5,7%

Oral Presentation

Lenght: 01:21:00 - Group Work Segment
01:41:28 Lengnt: 01:19:17 - Segment
186,1% 02:30:52 Lenght: 02:07:53 -
A Oral Presentation 47.1% 02:22:32
Segment e 10%
Le"gg;gé:?m z Group Work Segment
33,69 Lenght: 02:22:32 -
st 02:23:43
Group Work Segment 0.8%
Lenght: 01:41:28 -
02:07:09 g
20.2% Oral Segment
¥ Closing Segment Closing Segment Lenght:02:23:43 - 02:30:01
4,2%

Lenght: 02:39:25 - Lenght: 02:30:53 -
02:40:43 02:32:18
0.8% £.9%

Fig. 1. Interactivity map

It is in the group work and oral presentation segments that these actions, or assessment
situations, are more visible as they occur more frequently, in particular towards the end of
the DS. In the work group segments, the predominant actions are related to correction
instances, which take place mostly after the teachers have finished the tasks assigned for
each session. In the following fragment it is shown how the teacher comments the work
developed by the teachers (the making of a rubric).

Transcript Class 3 “Non-traditional assessment instruments: The rubric as an authentic assessment

instrument of the learning ”(second block, group workshop).
Teacher trainer: I see this (rubric), as a student, and I say “I do almost nothing and I still pass”.

We have the perception that when applying this, regardless of the different scores
of the items, we are requiring 60%.

Teacher:

Teacher trainer: I believe that it is less, we pass doing almost nothing.

Teacher: The worst grade that I've given is 4.8.

We cannot construct a scale like this. It is incorrect. By definition we cannot
construct something dichotomous for something that is plural.

Teacher trainer:
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This example corresponds to the rubric construction workshop that takes place between the
third and fourth sessions of the DS, supported with instructions projected on the board. In
it, the teacher trainer corrects the instrument of each of the work groups.

In the oral presentation segments, the teachers present the results of the work done in the
workshops. The oral presentation segments occur at the end of the sessions, where each
group chooses a representative who shows the product of the work done. During the
presentations of the groups the trainer participates asking questions and giving feedback on
the results of the work done by the teachers. An example of this is the following fragment,
which shows the comments of the trainer after the presentation of the results of the work
done in one of the workshops (preparation of comparison guideline):

Transcript Class 4 “Non-traditional assessment instruments: the rubric as an authentic assessment
instrument of the learnings” (first block, continuation of group workshop Class 3).

Teacher trainer: Before going on with the following stage, how do you find the definition of the
activity? What aspects stand out? What aspects can be improved?

Teacher: The “what for” is missing, like in last week's definition, it is necessary to know
“what I'm doing this for”.

Teacher trainer: What's important here is that the definition should be conceptual and operational at
the same time. To define what the objective is. In this case, the objective must be
defined, it must be mentioned that it is a research project and what it is about. For
example, it is stated that the project should have an introduction but it is not
explained, there is no quality criterion indicating how that introduction should be.

In this example the teacher trainer provides feedback on the work done by one of the
groups. Here, not only something is clarified but also the work done is used as an example
to reinforce a concept, in this case the concept of activity that the comparison guideline
must contain. In short, the predominant actions that constitute EIM in this DS take the form
of correction and feedback of the work done by the teachers as support is given every time
the teachers perform assessment tasks throughout the DS.

The feedback referenced here it’s related to the concept of continuous assessment.
Continuous assessment is a formative process in which teachers and students work together
in order to improve learning and collaborative construction of knowledge (Mauri, Ginesta,
& Rochera, 2014). According to Shute (2008, 154) formative feedback is defined as
“information communicated to the learner that is intended to modify his or her thinking or
behaviour for the purpose of improving learning”. As pointed out by Shute, the premise
here is that good feedback, if delivered correctly, may greatly improve learning outcomes
and processes.

5. Discussion

In the analysed DS, EIM are materialized in the group work and oral presentation segments,
because the adjustment of the educational support appears with greater regularity and
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intensity in those. The former, characterised by actions performed by the teacher trainer that
aim to correct the work developed by the group —in situ—, and the latter by actions that
provide feedback as a function of the assessment tasks. Both instances can be interpreted in
terms of the transfer of control and the joint construction of meanings. They are present in
almost all the sessions, but they are particularly more visible at the end of the DS as part of
assessment situations. However, neither the transfer of control nor the shared construction
of meanings take place linearly or progressively, as corroborated in previous work (Mauri
and Barbera 2007).

Work that pays special attention to the assessment situations (Rochera and Naranjo 2007)
identifies different moments or episodes that constitute an assessment situation, which
allows for the assessment of the actions associated with correction and feedback in a
context in which the central content of learning is the assessment. Furthermore, the
assessment situations favour offering pedagogical supports needed to promote the process
of attributing an essential sense to the learning because it is in these instances that the
trainer assesses, corrects and works on these results, thus showing the importance of
relating EIM with the assessment situations or the support devices that appear in this DS.

In the same line of thinking it is important to highlight the role played by the feedback. In
this specific case, the teachers in training are learning to evaluate and at the same time are
being evaluated under the same criteria taught in the course. The premise here is that as
long as the teachers are given feedback on their own performance, the will improve their
knowledge an also will better their pedagogical practice concerning the relevance of
feedback in assessment situations.

However, it should be noted that there is consensus with respect to the need to expand the
research toward educational practices as a methodological alternative with the purpose of
facilitating the understanding of knowledge construction processes that occur in different
educational levels and scenarios. From this standpoint, a relevant contribution is the
importance given to the analysis of the activity and the discourse, putting special emphasis
on the activity itself. In this context, it should be noted that the methodological elements
presented in this study highlight the need for a micro and molar analysis of educational
activity in different levels and scenarios.
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Abstract

This paper aims to provide a discussion of how to implement flipped learning
as a teaching method in Higher Education.

A study of using flipped learning was carried out within the context of a
module on the undergraduate law degree programme at the University of
Sheffield. Prior to this study, flipped learning had not been attempted on any
undergraduate law module at the University. Students undertaking the
module were asked to complete a survey, and quantitative comments were
collated. These results will be presented and analysed in this paper. This
paper also draws on academic literature to compare perspectives of
incorporating this method of teaching into the HE curriculum.

This paper summarises the reasons for carrying out the study, together with
the key findings from this study. The key conclusions of the paper focus
primarily on the benefits of incorporating flipped learning into teaching —
with the central benefits being deeper learning for students, and increased
engagement in the subject matter. The paper also comments on some of the
challenges of this teaching method — the central challenges being the need
for consistency and clear signposting, together with a large investment of
time by staff in implementing such a teaching method.
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1. Introduction

The theme of this paper is the incorporation of ‘flipped learning’ within Higher Education
teaching. Flipped learning is often credited to the work of Bergmann and Sams (Bergmann,
J; Samms, A. 2012), and can be described as follows:

“In the flipped classroom, instructors prerecord lectures and post them online for students
to watch on their own so that class time can be dedicated to student-centred learning
activites, like problem based learning and inquiry oriented strategies” (McLaughlin, J et al.
2014)

Bergmann and Sams have often been described as the ‘pioneers’ of flipped learning, and
started the ‘Flipped Learning Network’ in 2012 to promote the use of flipped learning in
Higher Education (Hamdan and McKnight. 2012). The concept of making pre-recorded
content is not a new concept, and has been used successfully by many e.g. The Khan
Academy. However, Bergmann and Samms and many others have sought to focus on the
pedagogical benefits of flipped learning, in particular the importance of “in class time”
(Little, C. 2015).

There is relatively little academic literature on the use of flipped learning within the UK,
when compared with the large number of studies conducted in the USA. This is particularly
true of teaching within Law. However, bodies such as the Higher Education Authority
(HEA) are now seeking to publicise and encourage the use of flipped learning within the
UK. The study summarized in this paper was undertaken to highlight the use of flipped
learning, particularly within the sphere of Law, and to encourage other courses and
institutions to follow the flipped learning example.

This paper focuses on the implementation of a flipped learning methodology, within a
module entitled ‘Commercial law — sale of goods’ on the undergraduate LLB law degree
programme at the University of Sheffield. The module chosen is an elective final year
module, and has approximately 100 students enrolled (out of a total cohort of
approximately 250 students). The module is a very popular choice for students on the LLB
law degree each year, and has been run successfully for over 10 years. However, prior to
this study, flipped learning has not been incorporated at all into the module. Indeed, there is
currently no other module on the LLB law degree that incorporates full flipped learning (as
defined above). Therefore, an additional aim of this paper is to encourage others within the
School of Law to incorporate flipped learning into their teaching.
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2. Methods

The ‘Commercial law-sale of goods” module offered as an elective module within the LLB
law degree, previously consisted of 20x1 hour lectures, and 6x2 hour seminars, over a
teaching semester (1 October to 18 December approx.).

To undertake a study into flipped learning, it was decided that the traditional taught lectures
be recorded as screencasts (that is, Powerpoint slides with an audio commentary) and
embedded within the Virtual Learning Environment (‘VLE’) available to students. Each
module on the LLB law degree programme has a separate area on the VLE, and various
content can be uploaded for access by those students enrolled on the particular module. The
20 lecture bookings were kept, but were renamed as ‘interactive lectures’. The 6, 2 hour,
taught seminars were also maintained.

Prior to the commencement of the module in October 2015, the lecturers on this module
scripted and recorded approximately 20 screencasts (using Powerpoint to display and order
through the slides, and Articulate software to record the audio commentary).

In the first week of the module, the module convenors held an introductory face-to-face
lecture. Given that the cohort had never enrolled on a full flipped learning module before,
detailed instructions were given to the students as to how to approach the learning and
preparation for the work on the module.

Specifically, the students were told that the pre-recorded screencasts were released on a
weekly basis to students, for watching prior to two interactive lecture slots each week. The
screencasts covered the essential points previously delivered via a ‘traditional’ lecture, with
the aim that a 1 hour lecture could be summarised within a 15 minute screencast. The
screencasts could be then replayed by students as many times as desired. On average, there
were between one and three screencasts for the students to watch each week (with the full
module taking place over a 12 week period).

In the face-to-face interactive lectures, the lecture started with a short 10 minute summary
of what the students had focused on in the pre-recorded screencasts. The students were then
given a number of different activities to undertake, with the focus on ‘active’, problem-
based learning (Bergmann and Sams. 2012). These activities included both whole cohort
and small group tasks. Following time for consideration of these tasks, the lecturers
engaged the students in an open dialogue about the answers to such tasks.

Following the interactive lecture, the students attended separate small group (20 students
approx.) seminars, where they worked through different problem-based questions and
essay-style questions in smaller groups of 3-4 students. The seminar tutors then engaged the
students in an open dialogue, building upon what had been discussed in the interactive
lectures and focusing ahead to the assessment for the module.
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3. Results and discussion

The students undertaking this module were asked to complete a short survey on the flipped
learning that they had received. This survey was embedded within the VLE, and the results
were collated. Out of a cohort of 100 students, 38 students completed the survey.

Given that there are a number of different ways that the pre-recorded element of flipped
learning can be delivered, the students were asked as to their preference of format. Figure 1
shows clearly that the students would not have preferred to view the pre-recorded
screencasts as a video lecture, and that the screencast format (slides, with audio
commentary) was preferable.

Would you have preferred the screencasts to be in video format, with the lecturer visible?
Yes 7 184%
No 31 816%

Fig. 1 — feedback on format of screencasts

Figure 2 shows that the majority of the students that answered the survey, felt that they had
sufficient time to watch the screencasts and carry out any other preliminary reading prior to
the lectures.

Did you have enough time to watch the screencasts and carry out the reading hefore the lectures?

| had sufficient time to properly prepare 18~ 47.4%
Itwas a push, but | managed to prepare - the screencasts could be shorter 9 237%
| did not have enough time to complete the reading and watch the screencast 10 26.3%

| did not understand what was required of me in advance of the lectures 1~ 26%

Fig 2. — feedback on sustainability of preparation for interactive lectures
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Figure 3 shows that the students felt they were prepared for the interactive lectures, and
that they were able to actively take part in the activities in the lectures as a result.

Did you feel that you were able to take part in, and be prepared for, the activities in the lectures?
Strongly agree 13 34.2%
Agree 21 553%
Tosomeextent 4 105%
Disagree 0 0%

Fig. 3 — feedback on the level of preparation for the interactive lectures

Figure 4 shows that most of the students who answered the survey felt engaged with
flipped learning. It is acknowledged that quite a few of the students felt that it took time to
get used to the format of the module. This was anticipated when this project was first
envisaged, particularly as students had not engaged in any form of flipped learning prior to
this module.

Choose a statement that you feel applies mostto you
The lectures were productive and | eft much more prepared and engaged 11 28.9%
This module took a while fo get used to, but | can seg the benefis for my leaming and | feelengaged 20 52.6%

I prefer lectures and seminars, without interaction n ectures and wihout preparation before lectures. | engage more with those methods 7 18.4%
I did not engage with this form of teaching and didn't el any more prepared 0 0%

Fig. 4 — feedback on the format of the module

Figure 5 contains two pie-charts, which relate to the screencasts themselves, and how
students reacted to their inclusion in the teaching content. The first chart shows that,
overwhelmingly, the students found that the screencasts were very helpul in helping them
prepare for lectures and seminars. The second chart shows that the vast majority of students
who were surveyed found the screencasts interesting, and informative for their learning.
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Did you find the screencasts were helpful in preparing you for lectures and seminars?
Very helpful 28 73.7%
Quite helpful 8 21.1%

Nothelpfulatall 2 53%

What did you think of the screencast content?
| found the screencasts interesting and informative for my leaning 20 52.6%
The screencasts were fairly interesting and | did learn a few points from them 14 36.8%
The screencasts were not any better than a lecture 4 105%
The screencasts were difficult to engage with and | did not find them interesting 0 0%

Fig. 5 — feedback on the screencast content

From the results of the survey completed by the students, a few clear conclusions can be
drawn. Firstly, it is clear that the students who answered the survey found the screencasts
interesting and informative.

The literature in this area sets out that engagement is improved in particular by the fact that
the students have the ability to re-listen to the screencasts as many times as desirable
(Little, C. 2015). It would be useful to ask the cohort in future years how many times they
viewed the screencasts, or what their favourite features of the screencasts were.

It has been recognized that, with any delivery of teaching content, learning needs to be
manageable. For instance, with traditional lectures, it has been show that students’ attention
delicles after the first 10 minutes and students only remember about 20% of the material
during an hour of teaching (McLaughlin, J. 2014).

Secondly, it is clear that the students were able to use the screencasts to assist them in their
preparation, when they attended lectures and seminars. Again, this reflects what others have
commented on in relation to flipped learning. Flipped learning allows for the in-class time
to focus on higher order cognitive skills (Little, C. 2015) i.e. it allows students to apply the
higher levels of Bloom’s Taxonomy (Bloom, 1956), such as the skills of analysis and
evaluation, rather than not progressing past comprehension and knowledge. Therefore,
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deeper learning is achieved as a result (Orsmond, 2004), and the ability of students to
achieve a wider range of learning skills is encouraged (Bergmann and Sams. 2012)

Thirdly, it is clear from the results of the survey that the students felt they had sufficient
time to prepare for lectures and seminars. This paper submits that this in itself is linked to
engagement — better engagement from the students allows for the students to learn, put their
learning into context and ‘grow as a learner’ (Fox, 1983).

From the survey undertaken, we plan to run the model of flipped learning on this module
again in the Autumn 2016 semester. We will survey the students again, with the following
additional aims:

0] A response from all students was not achieved in this study and therefore
there may well be students who did not find the method of teaching so
favourable. We will try to encourage more engagement in the survey next
time.

(i) On the survey questions, the students were not asked about how they found
the interactive lecture content itself, and additionally how this influenced their
performance in seminars. A perceived benefit of flipped learning is that it
allows for student-led learning, rather than teacher led learning. It would have
been useful to try and gauge student opinion on this point, to more fully
evaluate an improvement in student learning. Therefore, these questions will
be added to the next survey

(iii) Furthermore, the survey does not analyse any final results achieved by the
students in their summative assessment, and how these results compared and
contrasted with previous years results. It is submitted that this is not the only
important factor to consider when making changes to learning and teaching,
but it would have been a useful comparator.

The staff teaching on this course also highlighted some challenges with introducing flipped
learning in this way. As commented on above, introducing this method involves a large
investment of time initially, particularly in the recording of screencasts and re-design of
lectures. This is something acknowledged by the ‘pioneers’ of flipped learning themselves
(Bergmann and Sams, 2012).

Also, the students require clear support from the start and a clear setting of student
expectations is essential — if students do not see the benefit of this method of learning from
the start, or do not understand how to approach such a method of teaching, then the success
of flipped learning can be affected. At times, staff did perceive some students to be a bit
confused about how much time to spend preparing for interactive lectures, and what
benefits this hoped to achieve in respect of their learning. In future years, this could be
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more explicitly set out from the start, perhaps referring to factors such as student
engagement and deeper learning.

4. Conclusion

This paper concludes that flipped learning can be a very meaningful, fulfilling and
successful method of learning and teaching. As has been set out, flipped learning as a
concept has been championed by many as a much better pedagogical device than the
traditional teacher-led lecture and seminar format.

It has been reflected in the study undertaken and the results received from students
undertaking this mode of teaching, that flipped learning can allow for greater preparation
for, and engagement in taught sessions, more time for focusing on activities involving
deeper learning (such as analysis and evaluation) in class time, and more time to focus on
student-centred learning (allowing students to grow as a learner, rather than simply seek to
gain comprehension and knowledge without further developlemt).

However, it has also been acknowledged that incorporating flipped learning can be
challenging. It requires a lot of time initially to incorporate a fully flipped experience,
particularly on a module with a larger cohort of students. In addition, it requires a clear
message provided to the students from the start and throughout, about what is expected of
them as learners and what benefits can result.
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Abstract

In the age of “Big Data,” information is often quantitative in nature. The
ability to analyze information through the sifting of data has been identified
as a core competency for success in navigating daily life and participation in
the contemporary workforce. This skill, known as Quantitative Reasoning
(QR), is characterized by the ability to integrate arithmetic, statistics,
visualizations and models for the analysis and interpretation of information.
For students intending to pursue careers in graphic design, QR competencies
are essential for the design of effective visual displays of information.

This case study provides design educators with an assignment they can use to
introduce students to data analytics and visualization strategies. The study
describes how, in two sections of an undergraduate Information Design
course, the final critigue of a mid-term project was replaced with an
anonymous survey instead of the traditional delivery of feedback through
verbal dialogue. Responses were collated, stripped of identifiers, and
distributed to the class with directions to create data visualizations of the
critique.

The study reveals the potential of the assignment to strengthen the role of
students as active participants in the feedback process, clarify the criteria for
assessment, and deliver focused feedback to improve student work.

Keywords: Quantitative Reasoning; information design; graphic design;
pedagogy; data visualization; design critique.
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1. Introduction

All (students) should be able to use simple math tools to reason—to understand,
interpret, critique, debunk, challenge, explicate, and draw conclusions. In short,
college graduates should be able to evaluate the crush of quantitative data modern
life throws at all literate citizens. (Simpson, 1999, p. 2)

This paper presents a case study of a modified critique process that was introduced midway
through an Information Design course (Fall 2013 and Spring 2015) taught in an
undergraduate graphic design program. For the third and final critique of a midterm project,
an anonymous survey replaced the traditional verbal group critique. Data from the surveys
were collated into sets for each student project, stripped of identifiers and distributed to the
class with instructions to create data visualizations of the survey results. Visualizing the
Critiqgue is an assignment that design educators can utilize to facilitate student
understanding of Quantitative Reasoning (QR) though the collection, analysis, and
visualization of data.

1.1. Background

Research has documented a widespread quantitative literacy gap throughout the United
States (Kutner, Mark et al., 2007), resulting in leading educational associations and policy-
makers' identifying QR as a primary learning outcome for 21% century undergraduate
education. QR? is characterized by the ability to integrate arithmetic, statistics,
visualizations and models (formulas, graphs, tables and schematics) in the analysis and
interpretation of quantitative information (Mathematics Association of America, 2015).

Quantification, a process that requires conceptualization and reconceptualization in relation
to the object (or phenomenon) being quantified, is a leap from the tangible to the abstract
and back to the tangible, or from context to determination of equations and back to context
(Thompson, 2012). QR is characterized by two attributes applied to the quantification
process: first, a comfort level with numbers that enables an individual to cope with the
practical demands of life; and second, some appreciation and understanding of information
which is presented in mathematical terms (Cockcroft, 1992). Applications may be as
mundane as calculating a tip as a percentage of a bill or as sophisticated as the ability to
draw conclusions about race and poverty from tables of unemployment rates.

QR has no specific locus in college degree programs and often is mistakenly assumed to
fall within the discipline of mathematics. In fact, undergraduate introductory courses in

1 Association of American Colleges & Universities (AAC&U); Lumina Foundation’s Degree Qualifications Profile; Western Association of
Schools and Colleges (WASC) Senior College and University Commission.

2 Also referred to as Quantitative Literacy or Quantitative Fluency.
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mathematics tend to focus on abstractness and specialized language whereas QR, by
definition, is a broad set of practical skills (Davidson & McKinney, 2001) and anchored in
real-world data within a specific context (Steen, 2009).

Graphic design programs, often presumed to be a safe haven for math-phobic students, may
prove to be one pedagogic space for the development and refinement of QR skills at the
undergraduate level. Graphic designers, specifically information designers, are charged
with the task of giving visual form to data to produce visualizations of statistical data to
reveal patterns and relationships that would not be easily ascertained without the aid of
visual representation (Meirelles, 2013). Reducing frustration and promoting the
understanding of complex information is the ultimate goal of information design. The
challenge of translating data to a new visual language, often employing metaphor and
semiotics in the process, requires designers to possess a degree of fluency with numeracy.

1.2. Context

Queens College is one of the senior colleges of the City University of New York (CUNY).
The college offers a Bachelor of Science degree in Graphic Design, with upwards of 300
declared majors (Queens College, 2015). Information Design, an upper-division design
elective offered every third semester, explores the display of information and introduces
strategies for designing effective visual communications appropriate for various users,
audiences, and platforms. The course integrates lectures and exercises designed specifically
to build QR competencies, including: review of mathematical equations for the calculation
of fractions and percentages; an overview of statistical literacy; retrieval and analysis of
data tables; and graphing and mapping methodologies.

Fourteen students were enrolled in Information Design, Fall 2013 and 16 were enrolled
Spring 2015. A diagnostic quiz® to gauge student abilities to calculate fractions, percentages
and basic graphing techniques was administered on the first day of class. Only two students
from the Fall 2013 and five students from Spring 2015 could successfully answer all of the
diagnostic quiz questions.

3 Diagnostic Quiz

1. If%”=25",1/8"=7

2. If 18 out of 22 students have brown eyes, what is the percentage of brown-eyed students in the class? What is the percentage of
non-brown-eyed students?

3. Create a graph of last week’s temperatures (F): Mon (!0); Tues (15); Wed (15); Thur (15); Fri (25); Sat (15); Sun (10)

4. Create a graph of last week’s range of temperatures (F): Mon (5, 15); Tues (10, 20); Wed (-5,10); Thur (10, 20); Fri (:I:O, 30); Sat
(5, 20); Sun (5,15)

5. Create a graph thatl shows Company ABC’s profits (in millions) from 2007-2010.
2007 (5); 2008 (2.5); 2009 (-2); 2010 (3)

6. Create a graph that compares Company XYX’s profits (in millions) with Company ABC’s profits from 2007-2010.
2007 (2.5); 2008 (5); 2009 (1); 2010 (5).
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1.3 The Design Critique

The design critique is a widely used assessment tool in design studio classes and arguably
the single most consistently employed classroom activity students encounter in an
undergraduate design program. Traditionally, the critique consists of project presentations
at various stages of completion, and the subsequent verbal feedback is provided through
peers, teachers, and invited guest critics. A basic tenet of the critique is that the individual
and the group benefit from the process; students demonstrate an understanding of design
principles and strategies through their work and through the questions, comments, and
ensuing dialogue. The objective of the process is to create a collaborative environment that
facilitates the development of design and presentation skills and provides a means to gauge
success for a particular project.

Schrand and Eliason’s (2012) research indicates that the design critique does not always
allow all types of students to participate, and students who are not confident enough to ask
questions are left behind. Barrett (2000) and Percy (2004) cite frustration, alienation, and
lack of student participation as outcomes of the traditional design critique. Further research
yields a list of factors that may impede student learning, including the size (Blair, 2006) and
dynamics of the group (Gray, 2013); language and cultural competencies (Lasserre, 2010;
Wong 2011); and perceived self-efficacy (Gaffney, 2011).

2. The Assignment: Visualizing the Critique

For the third and final critique of a midterm project, the traditional critique was replaced
with a nonverbal assessment and developed into a fourth class assignment, Visualizing the
Critique. Like a traditional critique, the activity began with students pinning their work to
the display board for the group to assess. A survey with questions regarding research,
originality of topic and solution, and the relative success of each project was distributed for
the review of students’ projects. Students were encouraged to ask questions to clarify the
survey questions, but were instructed to refrain from verbally commenting on the projects
or leaving any identifying information on the surveys. After the completion and collection
of a set of surveys, the group repeated the process for each midterm project.

The teacher collected and collated the sets of surveys, generating a numbering system to
identify the projects to minimize the possibility of identification of individuals with survey
responses.

Data sets for the collated surveys were distributed to students the following week with a
group discussion on the method of collection, and assessment of the quality of the data and
a short lecture on normal (Gaussian) distribution. The next step required students to create a
data visualization of the collected data. Upon completion of the assignment, students were
privately informed of which data set was associated with each of their midterm projects.
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3. Results

Table 1 shows the raw data distributed to students from the Fall 2013 survey exercise. The
options for response to the questions were yes (Y), no (N), or no answer (NA). Nine
midterm projects were presented and 13 students participated in the survey exercise in Fall
2013. A similar data set was distributed to Spring 2015 students.* Class discussions on the
quality of the data, possible anomalies and the impact of sample size accompanied the
distribution of the survey results.

Table 1. Fall 2013 Information Design Survey Responses.

Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9
Y(NINA  Y(N)NA  Y(N)NA Y(N)NA Y(N)NA Y(N)NA Y(N)NA Y(N)NA Y(N)NA
PL 3(7)3 5@)5 10003 91)3 1(7)5 2(6)5 4(7)3 6()2 2(7)a
P2 9(3)2 6()2 10(1)2 7(3)3 3(6)4 64)3 3(10)- 9(2)2  4(7)2
P3 6(6)1 391 10(1)2 9(3)- 3(9- -(10)3 6(5)2 101 4@®)1
P4 1121 7(@)2 13()- 111 273 6(5)2 8M&)1 12(1)- 4(@8)1
P5  6(7)- -(121 1021 4®)1 2(11)- 93)1 -(121 4©9)-  3(8)2
P6  8(2)3 6(4)3 10(1)2 9(1)3 346 5(6)2 724 913  6(3)4
P7  6(6)L 292 10(1)2 9(3)- 3(10)- 1(10)2 6()2 10@2)1  4(8)1
P8 13()- 11(Q2)- 12(1)- 12(1)- 6(7)- 5()3  7@)2 13(-)- 12(1)-
P9 13()- 12(1)- 13()- 13()- 6(4)3 10@)1 11(3)- 101 10(2)1

P=Project; Q=Question; Y=Yes; (N=No); NA=No Answer
Source: Data collected during an Information Design class (November 2013). Nine students presented midterm
projects. Thirteen students completed surveys. Q1. Is the topic original? Q2. Is the project ambitious? Q3. Is the
designer interested in the project? Q4. Did the designer research the project? Q5. Did the designer explore multiple
solutions? Q6. Is the solution original? Q7. Is the project well designed (consider use of color, typography,
hierarchy)? Q8. Does the project capture your interest? Q9. Does the project require you to think?

Figure 1 shows six solutions to the assignment. Student efforts reveal a wide array of
solutions and the ability to visualize data through the use of graphs, charts, and diagrams.

4 In this section of Information Design (Spring 2015), 12 students presented midterm projects and 12 students participated in the survey.

Two questions were added in the the Spring 2015 survey to distinguish use of color and typography in student projects.
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Figure 1. Student responses to visualizing the Critique assignment. Top Row: Samiah Meah, Spring 2016 (left);
Madison Chajon, Fall 2013 (top right); Praveena Persuad, Fall 2013 (bottom right).
Bottom Row: Serom Lee, Fall 2013 (left), Qiong Lin, Spring 2015 (center); Elena Akulova, Fall 2013 (right).

4. Conclusion
The assignment, Visualizing the Critique, introduces students to data collection and analysis

in an area in which all students possess a degree of authority: critiquing one another’s
projects. The assignment provides an opportunity for students to participate in the
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collection of data and question the methodology and integrity of the data collected, and then
proceed to work with collected data and decide how best to visually represent the
information. This process requires students to navigate from the tangible (survey results) to
the abstract (determination of equations) and back to a tangible (visual presentation of the
data).

The projects created for the assignment demonstrate a wide range of solutions and a variety
of lenses through which the data may be assessed. Since the introductory diagnostic quiz of
the course nine weeks earlier, students demonstrated an increased ‘at homeness with
numbers’ as evidenced by student ease in the calculation of fractions and percentages; the
reading and formatting of tables; and the development of mapping and graphing strategies.
The verbal critique of the assignment revealed a shifting of priorities when evaluating
work, placing coherence and accuracy over aesthetics. Students were quick to point out
flaws in equations or mapping techniques and equally quick to praise effective and
innovative approaches to the displays of information. In short, Visualizing the Critique
provides an assignment that scaffolds skills learned from previous exercises and provides a
format for students to demonstrate the refinement of QR skills.

Further, Visualizing the Critique provides teachers with a tool to democratize the critique
process. In addition to the traditional forms of design critique, the survey provides a venue
for students who typically refrain from verbal exchange in a group setting to express their
opinions. All opinions are recorded and carry equal weight, fostering a sense of
contribution and participation. The student work and the ensuing critiques throughout the
remainder of the semester seemed to be energized by the survey experiment, as
demonstrated by a greater degree of verbal participation from all students without
prompting and a greater range of opinions confidently expressed. Further research is
recommended to assess whether surveys as a pedagogic tool generate a bridge for design
students who are typically left out of traditional critiques, and whether this newly found
engagement is sustained in new classroom environments.

The specificity of the responses to survey questions may provide students with an effective
feedback loop that is obscured through the traditional process of verbal critique. Both the
act of responding to a consistent set of questions and that of receiving itemized responses of
the survey reinforce the criteria of a project and highlight the areas of success or needed
improvement per student. For students who have plunged into the sea of design and are at
risk of drowning before they learn to swim, the survey may be one of a set of tools that can
demystify the process of design and provide a detailed measure of individual progress.
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Abstract

Information and communications technologies (ICTs) are an invaluable tool
to facilitate meaningful learning. In this work, a webinar program
(‘Electrénica enREDada’) is presented that complements the teaching-
learning process in selected courses of electronics in degree and master
studies in Physics. These webinars allow an innovative approach to the study
of specialized topics, improving the training of the student and promoting
his/her scientific knowledge in the field of electronics by means of specific
and informative modules. This learning activity is part of a comprehensive
strategy towards the implementation of e-learning activities in all courses
taught at the Electronics area. This learning activity consists of two webinar
modules: one being of a synchronous nature and specialized contents, and
the other one of an asynchronous nature and featuring distributed learning,
which is intended not only for students of physics but also of other related
degrees.

Keywords: electronic learning; significant learning, webinar; TIC-based
learning.
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1. Introduction

Today’s society is immersed in a transformation process with effects at all different levels,
and which in particular is shaping scientific and technological aspects. As a consequence,
all reflections about the evolution of education need to take into account this context and
the critical role that the information and communication technologies (ICTs) will play in
higher education (Piramuthu, 2005; Regueras, 2009; Zufiga, 2012). On the other hand, the
shift to a teaching based on competencies requires a drastic change in the conceptions and
habits of both students and teachers. Not only are ICTs a powerful tool to facilitate tasks
taken on by teachers towards the students’ learning autonomy such as guiding and support,
but they are also widely used to create spaces to promote a detailed and systematic analysis
of selected topics in each discipline (Kirkwood, 2005).

In the last years, many pedagogical innovation actions as well as the update and renovation
of teaching resources are being carried out. The most representative of this process is the
ongoing incorporation of the majority of courses taught in all high education institutions
into software learning management systems such as Blackboard or Moodle. This allows
ensuring that the use of ICTs in the courses is important and, therefore, they appear as one
of the methodologies used in a number of formative activities.

Web seminar (webinars) programs have a very positive impact on student learning (Verma,
2009; Sypsas, 2015) and, in particular, the creation of a webinar program particularized for
the Bachelor’s and Master studies in Physics will serve to complement the specific teaching
programs of the courses on electronics with experiences to discuss the methods and
peculiarities of the scientific work. The webinars are scheduled throughout the academic
year to grant students access to professional training programs that are taught by experts
with relevant experience in their fields, which would otherwise be out of their reach
because of their prohibitive cost and exclusivity. This is particularly relevant in our current
economic situation because it provides the students with a realistic view of the career
opportunities open in the field of microelectronics while at the same time introducing them
to the tools that are used in the industrial sector.

2. Web Seminars Program

This project presents the integration of technological tools into educational practices with
the objective of providing support, serving as a tool, expanding training possibilities, and
being used only when necessary. Although this pilot experience has been developed
specifically for the course Micro and Nano Systems, it is planned to be extended to all the
courses of the Electronics area.
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The webinar program consists of two modules. The first one, which is synchronous and has
a specialized nature, has 4 90-minute sessions that deal with topics related with the design
and fabrication of microelectronic integrated circuits. These topics are presented remotely
in virtual sessions, making use of the training resources that the consortium Europractice
(www.europractice-ic.com) offers to its members. In particular, the topics that are presented
are:

= Virtuoso Electronic Design Environment, which gives a general view of the
computer-aided design (CAD) tools

= Virtuoso Schematics Editor, which introduces the tool to create schematic
representations of electronic circuits

= Analog Simulation Techniques in Virtuoso, which analyses the tools to perform
the simulation of electronic circuits

= Layout Creation in Virtuoso, which describes the tools to generate the layout of
electronic circuits from their schematic representations

The webinars are scheduled for November (Virtuoso Electronic Design Environment),
February (Schematic Editor in Virtuoso), March (Analog Simulation Techniques in
Virtuoso) and April (Layout Creation in Virtuoso), and they are followed by a one-week
period to answer online questionnaires on the main topics covered in each of them.

The learning in the second module is asynchronous and distributed, and it is intended for
students of the discipline and other related degrees. The webinars of this module are split
into those designated to encourage the knowledge of electronics and its applications, and
those constituting a form of mixed learning. The first type of webinars of the second
module include videos on the design and fabrication of microelectromechanical systems
(MEMS) to give a realistic view of the industrial processes involved. They cover the
following aspects:

= Design and simulation of a MEMS

= Stages of the fabrication of an integrated circuit (1C)

= Revision of the presence of microelectronics systems in current processes and
instrumentation

In the second type webinars of this module, the students are exposed to the materials
outside the classroom sessions, which are used for active learning and, in some cases, for
the development of higher skills such as conceptualization, analysis and application of the
new information. The scheduled activities include the development of animations to
visualize the operation and fabrication of MEMS by the adaptation of Matlab applets
(Dimitrijev, 2000; Sanchez-Azqueta, 2014) and their conversion to Java, and the use of
CAD tools to replicate the most important steps of the design and simulation process of a
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microelectronic system, for which the students have access to academic licenses of the
tools.

3. Results

Although “distance teaching” may result in less dialogue between the teacher and the
student, it demands more autonomy from the students, which contributes their developing
of critical transversal competences such as time management and self-organization.

In this respect, the webinar modules implemented in project improves the learning
outcomes because it:

» Facilitates access to new resources of specialized training

» Contributes to a better understanding of physical phenomena by the combination
of a conventional treatment with a more visual and intuitive presentation

» Delves into the different stages in the fabrication of microelectronics systems
 Introduces professional computer tools to design and simulate these systems
» Encourages the active participation of the student in the teaching-learning process

One of the methods to evaluate the level of achievement of the objectives of this teaching
action is the design of a set of self-evaluation exercises and problem based learning (PBL)
activities related to the items dealt with in the webinars. Another one is the realization of a
survey to investigate on the students’ opinion about the development of the activity, and
also on their reflection on their own knowledge of the topics and the influence of the
activities. In particular, the students are asked to evaluate if they are able to:

- Describe the principle of operation of the main microelectronic systems
- Enumerate and justify the stages of the fabrication process of these systems
- List their main application fields and analyse their roles

- Recognize and manage in a basic level the main computer tools used to design and
simulate microelectronics systems

- Undertake the design of a simple microelectronic system according to given
specifications

- Assess whether the scheduled activities have improved their understanding of the
matter and their skills and if they have increased their interest in the subject

As shown in Fig. 1, students greatly appreciate the opportunity to use professional
computer programs for the design of microsystems; moreover, a vast majority agrees that
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the complementary materials have contributed to a better understanding of the course
topics, increasing their interest and motivation.

12
1wk 0 SI - The webinars have helped me understand
P 9 the topics covered in class.
3 8 S§2 - The webinars have helped me link
E theoretical concepts to concrete industrial
2 66 applications.
e 55 S3 - T have been able to follow the materials
2 op 1 b normally.
g 3 3 S4 - T find that the use of professional
z 9 5 simulation tools is positive.
- 11 I 1 H 1 11 1 - 1 85 - The difficulty level of the proposed
activities is appropriate for my level of
0l EL,|:| EDD ED EEDI EDD QDDI N knowledge.
. . . . . . S6 - The course has increased my interest in
s1 52 53 S4 S5 56 Electronics.

| lo strongly disagree Io disagree il [moderately agree Nmagree M strongly agree ‘

Figure 1. Results of the survey carried out among the students to assess the impact of the activity.

4. Conclusions

In the current framework of degrees adapted to the European Higher Education Area, it is
essential to develop a continuous pedagogic innovation strategy, as well as to renew the
educational media. This process must be realized in different fields, seeking that the
students achieve more autonomy in their learning process. In particular, an adequate
strategy is to provide students with tools tailored to achieve a deeper treatment of the most
relevant topics of the courses, that are attractive to them to achieve that how they learn be
as important as what they learn.

The creation of the webinar program: Electrénica enREDada has allowed students acquire
specific skills that complement the teaching-learning process in courses of electronics of
the Degree and Master studies in Physics. An innovative approach has been given to some
specialized topics, improving the training of the students and their scientific knowledge of
electronics. In particular, it has favoured the learning of complex physical phenomena
while fostering the interest and implication of the students by a visual and dynamic
description of the theoretical concepts. It has also allowed students the access specialized
training resources in the adequate space and time and it has fostered their active
participation in the teaching-learning process.

Regarding the assessment of the teachers, an improvement of the overall results of the
course and, above all, a greater implication and motivation of the students is appreciated.
Moreover, the incorporation of videos and other materials on the fabrication and operation
of the devices has greatly reduced the problems found by the students in what regards the
interpretation of the related mathematical expressions.
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As an aspect to consider for forthcoming editions of the activity, the students express some
difficulties in following the materials in English. The teachers attribute this fact to the
sound conditions of the classroom and, above all, to the variety of accents presented by the
various instructors of the online materials.

Finally, the strategy proposed in this project is transferable to the majority of the courses of
the Degree in Physics and other similar courses in different educational levels in
Engineering.
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Abstract

Information and communications technologies (ICTs) are an invaluable tool
to facilitate and promote meaningful learning. Numerous higher education
institutions have already adopted the use of virtual learning environments,
incorporating e-learning along with traditional teaching methodologies as
part of a mixed learning. M-learning maintains all the advantages of e-
learning while adding the possibility of learning anywhere and anytime. This
work presents an enhanced book in Electronics that contains a set of
multimedia resources (images, videos, and apps) that have been specifically
created to stimulate an adapted and interactive learning. The material
presented in this work has been designed to be downloadable to mobile
devices (smartphones and tables) running iOS and Android.

Keywords: enhanced eBook, ICT-based learning, m-learning, ubiquitous
learning
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1. Introduction

Our society is immersed in a transformation process that affects not only scientific and
technological aspects, but also other scopes of life. All reflections concerning the future
evolution of education must take into account this context, where the presence of
information and communication technologies (ICTs) will play a major role in higher
education. A teaching based on competencies requires a deep change in the conceptions and
common practices of students as well as teachers. ICTs are a powerful tool to facilitate,
promote and enhance autonomous learning among students; likewise, they ease the tasks of
supervision, guidance and support taken on by the teachers throughout the course, as well
as their coordination (Buabeng-Andoh, 2015).

Primary and secondary education levels are playing a major role towards digital literacy,
incorporating adapted methodologies and enhanced learning environments (digital
blackboards and books, Google sites...) to the classroom. A number of higher education
and research institutions have committed to strategies focused on OpenWareCourse (OWC)
projects, in which all content is free and can be reused, or podcasting to complement
teaching. Even research journals start to offer audio slide galleries of their papers.

Many definitions of m-learning and its main features can be found in the literature
(Kearney, 2012), as well as surveys on its burst into the current education scene (COL,
2014; SCOPEO, 2011), which coincide in pointing out that the rapid adoption of m-
learning strategies comes as a consequence of the wide spread of mobile devices, which
allows extending the e-learning paradigm to achieve ubiquitous learning (Pu, 2011). M-
learning, however, does not come without challenges, which arise mainly from the
fragmentation that exists among mobile devices and media formats, and the fact that mobile
learners are constantly changing the context in which they learn.

Today’s mobile devices incorporate numerous advanced apps that endow them with
features such as always-on connectivity, geo-localization, ability to record and create
contents, among many others, which makes them ideal for ubiquitous learning. Several
recent surveys on higher education point out that mobile devices will play a pivotal role in
new teaching paradigms (COL, 2014; SCOPEOQO, 2011; Horizon Project, 2012).
Nevertheless, only a few m-learning experiences are to be found for the teaching of science
(Zydney, 2015), and in particular for higher education (Cheon, 2012; Motiwalla, 2007).

This work is part of the development of a set of activities oriented to improve the teaching
of Electronics in the context of a Degree in Physics. In particular, a complementary
educational resource, an enhanced eBook (OECD, 2012), has been elaborated to contribute
the intrinsic advantages of m-learning as the first step towards a more ambitious project that
will encompass the development of a set of specific apps for mobile devices. This
innovation activity and its outcomes are intended to become the starting point of an
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education research process based on an adequate and systematic assessment of the quality
of education.

2. Project

This work is a continuation of a series of education innovation experiences that have
resulted in the creation of a virtual learning environment with a specific data-base in the
field of Microelectronics. The goal of this work is the design of a digital book, written in an
open-code format that includes multimedia resources (video, audio, interconnectivity and
advanced browsing) for its use in mobile devices. All the multimedia content included is
intended to strengthen knowledge, delve into key concepts and show real-life applications.
Different formats are chosen (podcasts, infographics, hyperlinks and interactive activities)
so that they have platform compatibility and are size-optimized.

To provide this teaching resource with a character common to different courses in scientific
and engineering degrees, the enhanced eBook deals with general concepts involved in
several courses related to electronics and circuits. In particular, this first stage of the project
has been developed around the main topics of the study of the MOS transistor.

ELECTRONICS
PILLS

INFOGRAPHICS

| THE MOS TRANSISTOR >

APPLETS

INTERACTIVE
ACTIVITIES

Figure 1. The enhanced eBook and how the enhanced contents appear in the learning process of the student.

The enhanced eBook acts as a conducting thread for the presentation of the topics in the
course, and allows the appearance of the enhanced contents when they have their most
pedagogical effectivity. This is illustrated in Fig. 1, where the theoretical description of the
MOS transistor is given using a classical cumulative approach, but where the various
enhanced contents are placed at specific points to illustrate, clarify, or even evaluate the
progress of the students.
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2.1. Enhanced contents:
The following paragraphs detail some of the resources used to build the enhanced eBook.

Electronics pills. They are a set of tutorials formatted as podcasts. They last for a
maximum of five minutes and serve to present contents oriented to going into detail in
certain concepts or to stress their links to other courses. They are based in the Digital
Learning Object (DLO) model and therefore they must: facilitate the user’s learning, be
self-contained, and allow a modular integration with ascending hierarchy, this is, allow
their integration with other objects to create a more complex one. Electronics pills are
widely used as a means to summarise the most relevant concepts of a course and to
facilitate the understanding of those aspects of the course that students find the most
difficult (Ponce, 2012; Juanes, 2012; Maceiras, 2010).

For example an electronic pill about the MOS transistor is developed explaining its
structure (gate, drain, etc.), how it is fabricated in a standard technology process and
technical aspects such as its electrostatic properties or the backgate effect.

Infographics. They are a combination of visual materials that provide a graphical display
of information. They are mainly used to deliver complex topics by a visual representation
that synthesizes or clarifies, making their study more enjoyable (Clarin, 1997). As an
educational resource, it is more concise than videos and more narrative than a diagram,
allowing a pleasant visualization of information and facilitating the understanding of the
most complex concepts. Nevertheless, despite their advantages, infographics are not always
the most adequate resource and a careful study of which topics might be delivered using
them is required. Also, the creation of infographics is not an easy task, requiring a solid
knowledge not only of the concepts that are to be displayed, but also of the specific tools
used for their creation.

A number of much elaborated infographics can be found in the Internet (Smithonian, SINC,
BBC, La Vanguardia, etc) that deal with topics related to science and technology, but not
specific for the study of electronics. For this project, a set of infographics have been created
that present the MOS transistor, and its operation and fabrication process, aiming to provide
a new form of understanding that does not overlap with the contents of the written
materials.

Applets. A set of Matlab interactive applications (Applets) have been adapted from
(Dimitrijev, 2000). They integrated areas that constitute the core of one of the topics
developed in the enhanced eBook, the MOS transistor. The objective in this case is to
facilitate the understanding of the physical phenomena that are involved in the fabrication
and operation of electronic devices by a visual description that complements the analytic
description that is typically given to students. In particular, the specific realizations are the
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following: (1) fabrication of integrated circuits, (2) semiconductor physics and (3)
semiconductor devices.

Interactive activities. A set of interactive activities in the form of short questionnaires has
been put in place to provide students with a tool to obtain immediate feedback on their
learning process that fosters their metacognitive skills (Evans, 2013). The questionnaires
contain statements about the concepts presented in the different resources used to enhance
the text.

3. Results

To validate the benefits of the enhanced eBook on the learning process, the grades obtained
by the students that attended the courses in the previous academic year, when the enhanced
eBook was not available, will be compared to the grades obtained by students in the
academic year of the implantation of the new tool.

A set of activities has been created to assess the impact of the activity on the learning of
students. These activities are characterized by the fact that for their resolution it is advisable
to use the resources provided to the students. Among the learning outcomes to be assessed
the authors highlight the improvement of the experimental treatment of the theoretical
concepts presented in the enhanced eBook, and the results of a test on the topics dealt with
in the interactive activities. In particular, three learning outcomes have been analyzed: the
characterization of the basic properties of electron transport in semiconductors, the
derivation of incremental device models in a small region of operation, and the analysis of
the performance of small-signal amplifier configurations.

One of the goals of this innovation activity is that it becomes the starting point of a process
of education research. To this end, the procedure to adopt the enhanced eBook throughout
all courses in the area will need to be analysed, focusing on learning the main features
concerning both the adaptation of the contents and the usability of the enhanced eBooks
that the students value the most.

One of the most commonly used techniques to assess and evaluate in the field of
technological products and information is based on the user experience (Hassan, 2006). Its
formal definition entails several variables: easy of learning (learnability), efficiency, ability
to be remembered (memorability), efficacy, and satisfaction. Taking these characteristics as
a basis, usability can be measured and assessed, therefore facilitating an improvement in the
experience of the final user.

The objective, thus, is to carry out both a longitudinal and a transverse follow-up program.
Qualitative as well as quantitative techniques will be put into practice in the process of data
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sampling. Because this is the first year that it is being performed, however, it has to be
noted that the interpretation of the data might be slanting.

3.1 Student feedback.

Several works propose that students” motivation and satisfaction are highly related with the
success of the e-learning process as it is associated with student achievement (Regueras,
2009). Information about the learning process will be obtained by a survey in which a set of
statements about the impact of the proposed activity will be presented to the students, who
will be asked to indicate their level of agreement. Among the aspects of interest of the use
of the enhanced eBooks that will be investigated in the survey, it will be inquired whether
they:

- Areeasy to use

- Present relevant information

- Foster the acquisition of knowledge

- Allow a more efficient use of time than traditional class notes

Finally, to assess the usability of the enhanced eBooks, a quantitative survey on the time
that every student has on average spent using the different resources, such as browsing
through the internet for information using the hyperlinks, watching videos and infographics,
taking notes, or solving exercises will be carried out, which will allow a comparison to the
amount of time typically spent if a similar resource is not available.

Because this activity is now being developed for the first time, no results are available at
time of writing this paper; nevertheless, it is expected that they will be ready for their
presentation at the conference.

4. Conclusions

Along with the benefits derived from m-learning (immediate access, interaction, diversity
and customization and individualization of learning), and the advantages of enhanced
eBooks, in which the text serves as a guide though its various functionalities to facilitate the
interaction between the reader and the book itself, a greater autonomy of the student can be
achieved, which helps to develop transverse competencies such as time management, and
self-organization, fostered by the no-linearity of the reading in this format.

The teachers expect that the application of the methodology proposed in this work will
enhance the understanding of the physics behind the operation of semiconductor devices
thanks to the introduction of a visual description complementary to the traditional analytical
approach, thus contributing a deeper understanding of these processes.
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Abstract

This paper proposes a framework for context-aware assessment of out-of-
classroom subjects with the support of mobile technologies. The paper
discusses: (@) the principles and implications of out-of-classroom activities,
e.g. internships, outdoors practicals of topography, of agricultural or marine
engineering, virtual university courses, etc.; and (b) context-aware
assessment, in which some context elements (location, date and time,
environmental circumstances) may be incorporated into the assessment by
means of mobile technology. The aim of this framework is to provide the tools
that will allow for an enhanced evaluation, by taking into account the context
of the activities being carried out. Given the characteristics of the activities,
the assessment will be based on submissions prepared by the students, which
will automatically incorporate context information that can be relevant for
the assessment. The framework will be tested with several groups of students
participating in internships and/or international mobility programmes, from
different universities (public, private, semi-public).

Keywords: context-aware assessment, out-of-classroom activities, mobile
technologies, internships, international mobility programme.
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1. Introduction

Context-aware assessment of learning activities opens a new range of possibilities for better
and more accurate evaluation of students' achievements, by making explicit use of
environmental information that is usually not considered in traditional assessment methods.

Out-of-classroom learning also plays an important role in education as a complement to
formal learning at school. The constructivist theory describes how new knowledge based on
real life experience is constructed and integrated into existing knowledge after a reflective
thinking of the activity being carried out. The current proliferation of mobile devices like
smartphones or tablets adds new opportunities to enhance not only the student experience in
this type of activities, but also the monitoring and assessment of the learning process.

After discussing the fundamentals of out-of-classroom learning and context-aware
assessment, this paper presents work in progress around a project whose goal is to define a
framework aimed at supporting and facilitating the development of context-aware
assessment applications based on mobile technologies specially adapted to out-of-
classroom activities.

2. Main principles

2.1. Out-of-classroom activities

The goal of this project is to propose a framework for context-aware assessment of out-of-
classroom activities, using mobile technologies.

In this work, out-of-classroom activities are understood as learning activities that make up a
regular course, or a fundamental part of it, and that are developed in one or more locations
different from the traditional classroom in the academic institution. These activities are
carried out more or less continuously over a specific period, as opposed to other types of
sporadic activities which can also be carried out away from the school, e.g. occasional
outdoor activities for a specific purpose, such as a visit to a botanic park or an exhibition,
which are included in a formal subject taught in the classroom (Santos et al., 2014).
Examples of out-of-classroom activities are open university courses, internships, practicals
of certain disciplines like topography, agricultural or marine engineering, exchange
programmes, etc.

Out-of-classroom activities can be carried out indoors or outdoors. For the purposes of
collecting context information, as will be seen below, this fact can make a significant
difference, but in other respects they can be considered as the same type of activity
regardless of the specific location. It is also possible for an out-of-classroom activity to be
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performed en route, i.e. in an itinerant fashion, and even that part of it is indoors and part
outdoors.

2.2. Context-aware assessment

The use of context information for the assessment of learning has been the subject of
various studies. In general, a context-based assessment requires careful consideration of
situational and contextual factors of the learning processes which, according to Poikela
(2004), can be classified as social (assessing and understanding), reflective (assessing and
developing), cognitive (remembering and understanding) and operational (doing and
acting), in contrast to traditional assessment. This theory, based on constructivist principles,
states that the assessment is more productive when it uses expression of the individual,
shared and organisational contexts of learning, which in the case of an out-of-classroom
environment integrates the action characterised by situation, time and place.

A new field opens up if the context details can be gathered automatically by means of the
appropriate devices. In the case of mobile-based learning, more context items can be
associated with the activities to be assessed. Hwang et al. (2008) explain the relationship
amongst u-learning (learning anywhere and anytime), mobile learning (learning with
mobile devices and wireless communication), u-computing in learning (learning with
ubiquitous computing technology), and the newly defined “context-aware u-learning”, i.e.
learning with mobile devices, wireless communications and sensor technologies to better
understand the learner behaviour and the timely environmental parameters in the real world,
such as the location and behaviour of the learner, as well as specific physical features of the
context.

Some studies have been published around context-aware m-learning in specific areas and
disciplines (Hwang and Wu, 2014), such as primary and secondary school (Santos et al.,
2014), natural sciences, nursing or archaeology. These works focus primarily on the use of
mobile devices in the learning process, but their use in the assessment process and the
relationship to the assessed activity is not deeply analysed. Back in 2008, Hwang et al.
pointed out the potential for additional research in this field.

2.3. Mobile technologies

Mobile devices are more and more popular everyday, and they are reaching all social layers
and communities, including also students. A student may very easily have access to a
smartphone or a tablet and use it for their learning activities.
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A mobile device usually hosts a humber of sensors that can provide wide-ranging data;
from the general context-aware assessment perspective the most relevant items may be
those related to date and time, location, and possibly motion, but for some specific
assessment applications other types of context information can also be of interest (such as
orientation, speed, acceleration, gravity, proximity to other objects, temperature, pressure,
humidity, illumination, magnetic field, signals from various antennas: telephony, Wi-Fi,
Bluetooth, NFC, GPS, images from a camera, sounds from a microphone, etc.).

Sensor outcomes may depend on whether the device is outdoors or indoors, especially in
the location information. If the device is outdoors and it is equipped with a satellite
navigation sensor (typically GPS), it will be able to determine its global location.
Otherwise, this information can be obtained more or less accurately through other means
such as Wi-Fi, Bluetooth or QR code scanning.

3. Proposed study

Based on the principles presented above, an exploratory study is outlined in order to
determine the type and quantities of data that could be collected during out-of-classroom
activities. In an effort to obtain data that will allow us to propose a framework that supports
the development of context-aware assessment applications for out-of-classroom learning,
we have decided to take a user-driven approach by involving a sample of the final users
during the design phase. The goal is to define which variables and metrics will be most
useful in the design of u-learning activities to be assessed with context information
automatically gathered by mobile devices, and in the end propose a framework that can be
applied in a diversity of situations and scenarios.

The main questions that are to be approached during the first phase refer to the variables
and metrics to be gathered, and also the means by which they will be collected.

As mentioned earlier in this paper, variables such as date, time, location and motion are
provided by all smartphones; the question would be, in this case, which other variables
could be measured that may be used in terms of assessment for an out-of-classroom
activity?

In terms of the technology used, although smartphones probably are the best-known
example of mobile technologies, there are other alternatives to be considered. “Nearables”
such as Estimote (http://estimote.com/) or Tile (https://www.thetileapp.com/), for example,
have more precision than GPS systems and could be used in specific situations. Wearables,
such as the iWatch, could also be considered. Other types of sensors, such as RFID, may
provide data that is not easy to obtain with a smartphone.
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The first phase of the study would involve the design of questionnaires for the three main
factors involved in the out-of-classroom activities: the students, the academic tutors and the
in-field supervisors. A series of focus-group/brainstorm meetings will follow, in order to
compare the results and prioritise the metrics in terms of relevance and impact on the
assessment.

During the second phase, a pilot test will be run, in order to verify the feasibility of the
data-collection process and the relevance of the data collected.

In the third phase, the data collected and the analysis from the second phase will be used to
propose a framework, which will be tested with two groups of students during the fourth
phase of the study.

With this framework, the learning activity designer can decide which context information is
of interest for the assessment of an out-of-classroom activity.

4. Work to be done

The first phase is underway, and we expect to have finished the design of questionnaires
and surveys by February 2016. Phases two and three will be executed during the second
quarter of 2016 , in order to finalise a framework proposal by the end of the academic year
(September) 2015-2016.

5. Conclusions

While in face-to-face learning the instructor implicitly acquires contextual knowledge about
the students and the group, in out-of-classroom activities this context information is not
directly available. The framework presented here contributes to a better and more accurate
assessment of activities carried out by students out of the standard academic environment,
by taking into account new contextual factors that have not been considered up to now.
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Abstract

In Russia solfeggio became an academic subject at the time of foundation of
Saint-Petersburg and Moscow conservatories. Coming from Western Europe,
in Russia solfeggio gained its own traditions of teaching. There were
established three main activities — vocal and intonation exercises, hearing
analysis and dictation. They were defined by the scientist of the XXth century
— professor of Moscow Conservatory 1.V. Sposobin.

It is a melodic dictation that became a comprehensive model for the
development of prospect musicians’ skills. The reason is in the combination
of various tasks, such as the ability to hear, realize, memorize and record a
relatively complete musical part based on a certain number of replays. Over
the years of evolution in the Russian teaching school the dictation obtained
logical representation, enabling to teach and perceive music, tonal and
atonal. The same dictation significantly differs in the Russian tradition from
its French analogue.

The report describes the evolution in the three-level system of music
education, comparing it to the traditions of other countries.

Keywords: solfeggio, a melodic dictation, a comprehensive task, multilevel
musical thinking.
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1. Introduction

The melodic dictation as one of the solfeggio course activities has its national traditions in
Russia. 1t was N.A. Rimsky-Korsakov who first spoke about the need to record music
episodes from memory. His words referred to teaching solfeggio in two open
conservatories: first in Saint-Petersburg, and then in Moscow. The necessity to record
music episodes from memory (today it is called a melodic dictation) is primarily related to
acquiring the skills of hearing, memorizing and written reproduction of the music text using
notes. This skill is especially topical for those studying «free creativity» (today —
composition). V.Sposobin, professor of the Moscow Conservatory, defined in the 1930s
three major activities of the solfeggio course: sol-fa or vocal-intonation skills, hearing
analysis and dictation. While the first activity is the closest to its «source» - solfeggio,
originating from Italy as exercises for singing, hearing analysis is the most professional
training for musicians’ hearing, combining both hearing and understanding the sound
vertical (intervals, chords) and requiring the knowledge of musical theory. The least
ordinary activity is the melodic dictation. What are the methodological traditions of writing
a dictation in Russia?

2. Dictation as a comprehensive activity

While recording a melodic dictation, the writer uses hearing, memory, music material
analysis, meter-and-rhythmical skills, music basics, knowledge in the theory of music. The
composite format of this complex work requires thorough preparation. It is quite reasonable
that dictations are written starting from the first stage of the three-level system of music
education and finishing in the first year of higher education. It is to be noted that for some
musicians (conductors and music historians), becoming a post-graduate student also
involves an examination on Solfeggio as a dictation, since it shows the level of
development of the candidate’s hearing, memory, music theory and understanding.

At the same time the range of tasks for writing dictations at different stages of education
considers manageable complexity of the level. It takes into account the fact that small kids
do not have the skills of writing notes, so dictations for 5-7-year-old children are given
orally as short (2-4 bars) melodic motifs, which should be sung/played on the
instrument/clapped after listening to them once or twice. These are the so called melodic
and rhythmical dictations. A melodic dictation requires of children accuracy in reproducing
intonation rhythm. Here children show not only their hearing abilities, but also the quality
of their music memory.

In the primary music school it is necessary to teach children perceive a dictation as a
routine solfeggio class activity. This outer setting means regular memory training. Owing to
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the basis of the major/minor key in the Russian system of music education, the topical
questions include the specifics of the tonal development in this dictation: which degree the
dictation started with, which it finished with, what skips were there in the melody, what
melodic idioms were included, what specifics were noticed in the rhythmical groove.
Another feature is including the theoretical material studied in class into the dictation. All
the above questions enable to train analytical approach to the melody heard.

In the middle music school, teachers normally give a monothematic dictation with the
length of 8 bars, which aims to facilitate students’ understanding of the simplest structure of
the music period of repeating/non-repeating/unified format. The melody heard must be
noted down after 6-8 replays, during which they identify the key, metric signature, melodic
structure, caesuras, rhythmical and melodic specifics. It is vital to record a dictation.

The classical tradition of writing a dictation means recording it from memory, and not
taking of shorthand notes following the performance. The procedure of writing a dictation
emphasizes integral perception of the musical piece, including interaction of all its parts.
Therefore, artificial division into smaller parts (sequences of notes, rhythmical scale, bars)
may be only a temporary technique to find out and solve problems. The integrity of
perception is the main difference from the procedure of writing a dictation in France, where
a dictation is played in full at the beginning and the end of writing, while in the middle
several bars are played 2-3 times in a row. However, the Russian system does not exclude
recording the note text by parts, but only provided that the structure of the dictation is clear,
and the number of bars is thus evident.

In the music college the task is to teach students write 1/2/3-voice dictations using
chromatisms for transitions and modulations to other keys. It is also important to hear the
types of correlation between voices in a polyphonic dictation (direct, parallel, indirect,
opposite), be knowledgeable about homophonic-harmonic and polyphonic composition,
understand the principles of writing chromatic sounds. The issues of the dictation structure
(analytical approach) are always topical.

A completely different dictation perception is practiced at higher educational
establishments. All the technical memory and hearing training should be left behind. The
aim of the conservatory dictation is to record a polyphonic dictation with a changeable
number of voices taking into account genre and stylistic features of the music material. It is
curious that for the first time prospect undergraduates encounter stylistic dictations and
genre performance at the entrance examination, where, pianists, for example, are requested
to write down the dictation in Prokofyev’s or Rakhmaninov’s style as a piano miniature.

Conductors and music historians record 3-voice dictations with expanded tonality and
elements of polyphonic imitations.
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Naturally, the question is: what material may be used for genre and stylistic dictations. In
the educational practice of the first two stages of the three-level system of music education
dictations are mainly instructive, since they must «work» for solving specific theoretical
difficulties and at the same time they must be structurally complete. Music pieces are often
inappropriate here. At higher educational establishments the situation is the opposite: the
material often includes fragments of the contemporary works. The aim is to teach and
perceive a contemporary miniature, because it has a well-developed music language, using
modern notation principles, and gives another horizontal and vertical ropuszonTtanu.
Undoubtedly, some of the most suitable miniatures here are such pieces as those from
“Microcosm” by B. Bartok. However, to achieve genre diversity it is much more interesting
to use fragments from chamber and vocal, chorus or symphonic music.

3. Dictation as a result of working on vocal-intonation and hearing skills

A dictation could have failed as the activity if there was no two-fold preparation for
solfeggio: vocal-intonation skills and hearing analysis.

Considering memory development, it is to be kept in mind that initially the child’s musical
memory is developed by signing song-melodies and learning them by heart. At this stage
the basics of the analytical approach to a music fragment is made. How many phrases are
there in the song? In the text they are usually divided by a caesura. Which of them repeat?
What is the difference between them? Does the stop on the unstable degree in the middle of
the song sound as complete? Where can we put a «full stop» in the musical development?
Obviously, in the end, where we come to the key note. All these questions and answers are
to listen and hear the music text attentively and distinctively. It is clear that the material for
singing and learning by heart is becoming more and more complex at each step of
development. Memory training is in place till the beginning of the higher school solfeggio.

Another important aspect of preparing to write a dictation is hearing analysis. This form of
work may include various models for hearing: starting from separately played sounds in/out
of a key, associative melodic idioms (auxiliary and transit idioms, leading notes,
tetrachords, skips with filling etc.), intervals and chords in/out of a key, harmonic four-
voice sequences and separately played altered chords. The skills of this hearing analysis
may be useful for the melodic dictation.

4. Issues of the tonal thinking in the melodic dictation

In Russia Kodaly Method did not become widely spread, similarly to the system of the
absolute «C». The typical feature of the Russian solfeggio is probably its base on the key
and tonality, which is the foundation for the future model changes. This sequence makes
the Russian system different, for example, from the Danish one, where J. Jersild outlines
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various tonalities via numerous options of tetrachords and their further combination. In this
respect we are closer to the research done by E. and F. Galofré Mora, where they gradually
build up the tonality (based on the example of C major), and then they build the expanded
basic triad. It is also similar in terms of the principle of highlighting rhythmical component
for activation. In «Solfeggio» Galofré Mora tends to the following integration of the
rhythmical and melodic parts (melody and its rhythmical accompaniment).

Since dictations are written in different keys, the freedom of orientation is required.
Therefore, preparation in sol-fa is not only to learn music fragments by heart and analyse
their structure, but also to actively translating them into different keys. The knowledge of
the quint course of parallel keys is advantageous.

The basis on the key and tonality has long been the foundation for students’ hearing skills,
so at the stage of the higher school solfeggio going beyond tonality or its expansion entails
difficulties in writing dictations. The way out may be in the earlier introduction of the
contemporary music in the examples for sol-fa. For example, it is suitable to commence the
introduction with the modern interpretation of the tonality with music by S. Prokofyev,
D. Shostakovich, and R. Shchedrin. It can be used at college solfeggio classes. In this case
sample dictations may include «Polyphonic dictations» by N. Kachalina. Another
intermediary option of working on tonality expansion is the use of instructive dictations,
based on the principle of repeating a tonal phrase or a sentence by sharpening or flattening.
This idea was used in the «Polyphonic dictations» by A. Myasoyedov.

5. Innovative methods of working for the melodic dictation in higher
education

The specific feature of the melodic dictation in higher education is to go beyond the
diatonic key in chromatic. Such a goal seems to be quite a new phenomenon, promoted in
solfeggio for the last 30 years. Often, the approach to the tonal perception changes: so-
called "tonal limited transposition" replaces the traditional major and minor keys. Knowing
the Olivier Messiaen's tonal system involves their active use in practice. In the metro-
rhythmic part of dictation changes in melodic interval sizes, which could be unstable,
comes to replace the stability bar. The rhythmic simplicity of the beat pattern alters for
unusual divisions. Number of voices may change throughout the dictation, that usually due
to the characteristics of the genre of musical material. A textured design of the note text,
depending on the genre of dictation, becomes a natural requirement.

A dramatically increased complexity quite naturally has caused difficulties in writing
dictations for students. Multipolar difficulties involve complex of preparatory work and
new forms of dictations.
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The need to perceive complex musical material requires more serious forms of memory
development. An innovation in the field of musical dictation became a "visual-aural
dictation" (N.Kachalina), which goal was to apply visual imagery to the hearing skills
development. In particular, students are suggested visually memorizing music, which can
then be played on an instrument or be written in musical notation. Needless to say, this
form of dictation assumes intensification of internal hearing perceptions.

Another type of activation of the hearing is the so-called "timbre dictations" (T.Litvinova),
that involves the musical notation of the piece of music from polyphonic dictation
performed by traditional and modern ensembles. The task of such a dictation is hearing in
polyphonic texture the timbre line of one instrument.

In an effort to go beyond the diatonic, the training dictations of high artistic performance
have been developed by A. Myasoedov. He uses tonal shifts on a short phrase, which can
be variably shifted a semitone up or down while maintaining or changing the key. Any
chromatic movement allows to fix attention on the here and now playing tonality,
generating associative-aural perception of any tonality as such, without regard to the
relationships with others.

It would be wrong to say that new forms of work on melodic dictation had affected only
solfeggio in high school. A light version timbre exercise can be found in college and music
school where interactive melodic diction is cultivating. Multimedia capabilities allow
children to practice writing melodic dictation in a playful way by inserting suitable puzzle-

bar in the right places with missing parts.

In conclusion, it should be emphasized that the objective of the dictation is never to find
drawbacks in music education, as it is frequently seen in test examinations. It is rather the
ability to hear the musical material, understand it and literally reproduce it with notes.
However, this task can be implemented only under the harmonious interaction between
academic subjects, included into the system of music education.
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Abstract

The research presented in this paper is the fruit of an ongoing international
collaboration with the goal of enhancing students learning outcomes by
implementing and sharing a novel pedagogy for conceptual thinking, and use
of an innovative didactical and methodological tool: Meaning Equivalence
Reusable Learning Objects (MERLOQ) that provide student-centered, weekly
formative assessments for exploring and discussing conceptual situations in
small groups. It was developed, tested, and implemented in Canada at
University of Toronto and Ryerson University, as well as in Israel, Italy,
Russia, and Australia, in different knowledge domains, including: physics;
biology; mathematics; mathematics teacher education; teacher training;
developmental psychology; English as a second language; architecture;
management; business; project management. Statistical analysis of MERLO
data collected since 2002, shows that conceptual thinking enhance learning
outcomes and deepens students’ comprehension of the conceptual content of
learned material. Conceptual thinking is learnable, and provide metrics to
document continuous increase in higher-order thinking skills such as critical
conceptual thinking, transfer of knowledge, and problem solving. Pedagogy
for conceptual thinking is currently implemented with Brightspace
(http://www.brightspace.com/), Integrated Learning Platform (ILP) offered
by D2L (http://www.d2l.com/) that supports customizable online pedagogy.

Keywords: pedagogy for conceptual thinking; meaning equivalence;
MERLO; formative assessment; enhanced learning outcomes.
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1. Introduction

Traditional pedagogy focus on memory of facts and correct execution of problem solving
procedures, and its learning assessments include structured items such as true/false and
multiple-choice questions. In contrast, higher-order conceptual thinking skills is now
recognized as a cornerstone of effective learning, ways of thinking that explore patterns of
equivalence-of-meaning in ideas, relations, and underlying issues: ‘understanding facts and
ideas in the context of a conceptual framework’ (Bransford, Brown, & Cocking. 2004).
Meaning equivalence is a construct that denotes commonality of meaning across
representations: a polymorphous - one-to-many - transformation of meaning. Learning
assessments based on meaning equivalence with unstructured items capture this important
aspect of conceptual thinking.

2. What is MERLO?

Meaning Equivalence Reusable Learning Object (MERLO) is a multi-dimensional database
that allows the sorting and mapping of important concepts through exemplary target
statements of particular conceptual situations, and relevant statements of shared meaning.
Each node of MERLO database is an item family, anchored by a target statement that
describes a conceptual situation and encodes different features of an important concept; and
also include other statements that may — or may not — share equivalence-of-meaning with
the target statement. Collectively, these item families encode the conceptual mapping that
covers the full content of a course (a particular content area within a discipline).

TARGET STATEMENT

Surface similarity [SS]

[3w] @2usjeainba Sulueapy

MERLO: Item family

Figure 1: Template for constructing an item-family in MERLO

Statements in the four quadrants of the template, namely, Q1; Q2; Q3; and Q4; are
thematically sorted by their relation to the target statement that anchors the particular node
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(item family); they are classified by two sorting criteria: surface similarity to the target, and
equivalence-of-meaning with the target.

For example, if the statements contain text in natural language, then by ‘surface similarity’
we mean same/similar words appearing in the same/similar order as in the target statement;
and by ‘meaning equivalence’ we mean that a majority in a community that shares a
sublanguage (Kittredge, 1983) with a controlled vocabulary (e.g., statistics) would likely
agree that the meaning of the statement being sorted is equivalent to the meaning of the
target statement. A typical MERLO assessment item contains 5 unmarked statements: an
unmarked target statement plus four additional (unmarked) statements from quadrants Q2;
Q3; and Q4. Our experience has shown that inclusion of statements from quadrant Q1
makes a MERLO item too easy, because it gives away the shared meaning due to the
valence-match between surface similarity and meaning equivalence, a strong indicator of
shared meaning between a Q1 and the target statement. Therefore, Q1 statements are
excluded from MERLO assessment items.

Task instructions for MERLO assessment are: At least two out of these five statements —
but possibly more than two — share equivalence-of- meaning. (1) Mark all statements —
but only those — that share equivalence-of-meaning. (2). Write down briefly the reasons for
making these decisions (Etkind, Kenett, & Shafrir, 2015).

The learner is first asked to carry out a recognition task in situations where the particular
target statement is not marked, namely, features of the concept to be compared are not
made explicit. In order to perform this task, a learner needs to begin by decoding and
recognizing the meaning of each of the 5 statements in the set. This decoding process is
carried out, typically, by analyzing concepts that define the ‘meaning’ of each statement.
Successful analysis of all the statements requires deep understanding of the conceptual
content of the specific domain. MERLO item format requires both rule inference and rule
application in a similar way to the solution of analogical reasoning items. Once the learner
marked those statements that — in her opinion — share equivalence-of-meaning, she
formulates and briefly describes in writing the concept/idea/criteria she had in mind when
making these decisions.

Figure 2: Example of MERLO item (mathematics/functions)
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Figure 2 is an example of MERLO assessment item (mathematics/functions); it contains 5
representations that include text, equations, and diagrams; at least 2 two of these
representations share equivalence-of-meaning.

Fig. 3 shows mean recognition scores of MERLO assessment in physics grade 11 students;
the U-shape pattern, signifying depressed Q2 and Q3 scores, is a typical example of
deficient conceptual comprehension. This type of U-shape pattern of mean recognition
scores was observed in all MERLO assessments results for conceptual thinking across all
types of learners (secondary; post-secondary; professional learning), in all knowledge
domains, including: mathematics; physics; biology; psychology; education; architecture;
project management; and business.

038
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Figure 3: MERLDO test results (mean recognition scores; physics/magnetism); Russian Academy of Science (2003).

3. MERLO metrics for diagnostics of misconceptions

The construct ‘Boundary of Meaning” (BoM) is defined as: Given a community of
specialists that share a sublanguage, and a Target Statement that encodes a particular
conceptual situation; then BoM is defined as the boundary between two mutually exclusive
semantic spaces in the sublanguage:

e asemantic space that contains only representations that do share equivalence- of-
meaning with the Target Statement

e asemantic space that contains only representations that do not share equivalence-
of-meaning with the Target Statement

What is the meaning of the U pattern of mean recognition scores with consistently lower
Q2 and Q3 scores across different knowledge domains?

Specific comprehension deficits can be traced as depressed recognition scores on
guadrants Q2 and Q3, due to the mismatch between the valence of surface similarity and
meaning equivalence (Fig. 1). However, the interpretations of Q2 and Q3 scores are very
different:
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. A reduced score on Q2 indicates that the learner fails to include in the
Boundary of Meaning (BoM) of the concept certain statements that share
equivalence-of-meaning (but do not share surface similarity) with the target;
such depressed Q2 score signals an over-restrictive (too exclusive)
understanding of the meaning underlying the concept.

. A reduced score on Q3 indicates that the learner fails to exclude from the
Boundary of Meaning (BoM) of the concept certain statements that do not
share equivalence of-meaning (but that do share surface similarity) with the
target; this depressed Q3 score signals an under-restrictive (too inclusive)
understanding of the meaning of the concept.

Production score of MERLO test items is based on the clarity and accuracy of the learner’s
written description of the conceptual situation described in the item, and the explicit
inclusion in that description of lexical labels of relevant and important concepts and
relations. Thus, recognition and production scores provides teachers and learners with clear
and reliable evidence for diagnosing misconceptions, and provide clues for remediation.

Boundary of Meaning (BoM)

Q3 Q2 Q2

EXEMPLARS
OF Q2
SHARED MEANING

Q2 ™ Q2

Q4

Q4

Q3

Q3

Figure 4: Boundary of Meaning (BoM) of TS include Target and Q2; exclude Q3 and Q4

Figure 4 illustrates a practical way to demarcate BoM for a particular Target Statement in a
knowledge domain. Specific conceptual comprehension deficits are traced as depressed
(lower) recognition scores on quadrants Q2 and Q3, due to the mismatch between the
valence of surface similarity and meaning equivalence in these quadrants (Figure 1).

Pedagogy of conceptual thinking was designed to motivate and engage learners, and
encourage cooperation. It includes weekly classroom formative assesments with MERLO
items, as well as inclusion of MERLO items as part of mid-term tests and final exams.

MERLO formative assessment provides learners with opportunities to cooperate through
discussions in small groups; then make their own decisions and send their individual
responses to the instructor’s computer via mobile communication devices; followed by
class discussion. It takes about 20 minutes, and includes the following 4 steps: Peer
Cooperation and Small Group Discussion (approx. 3-5 minutes); PowerPoint projection
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of a MERLO item; students cooperate in discussing the item in small groups (turn
back/sideways to discuss with those seating next to them). Individual Response (3 min);
each student sends her own individual recognition response through a personal
communication device (smartphone/tablet/clicker), marking at least 2 out of 5 statements
(A; B; C; D; E) in the multi-semiotic MERLO item that, in her opinion, share equivalence-
of-meaning; then sends her production response, briefly describing the reasons/concept she
had in mind when making the above recognition decisions. Feedback and Class
Discussion of Students’ productive response (3-5 min); projection of the MERLO item,
including several production responses sent by the students, and instructor’s description of
the MERLO conceptual context; class discussion and comparison of the various individual
production responses.

Feedback and Class Discussion of Students’ Recognition Response (3-5 min); projection
of the MERLO item, showing the correct recognition response of the MERLO item (i.e.,
correctly marked/unmarked statements); class discussion and comparison of the various
individual recognition responses.

4. Interactive Concept Discovery (InCoD)

Interactive Concept Discovery (InCoD) is a novel semantic search learning tool. It is an
intuitive, interactive procedure that allows a learner to search large digital databases
(eJournals; eBooks; databases; eArchives), and to discover the building blocks of a concept
within a particular context of the knowledge domain, namely, co-occurring subordinate
concepts and relations. InCoD construct concept maps that clearly identify not only the
conceptual content of important concepts in course material, but also its internal conceptual
structure - hierarchical and lateral relations among concepts and their building blocks.

The learner begins by conducting semantic search of Key Word In Context (KWIC) —
concordance; read/save documents online; annotate and evaluate the degree of relevance of
a particular document to the specific conceptual content under consideration; and construct
graphical representations of links between concepts. InCoD data reveal the learner’s
consistency of ‘drilling-down’ for discovering deeper building blocks of the particular
concept, as well as the temporal evolution of outcomes of the learning sequence. This
digital record is an authentic, evidence-based demonstration of mastery of knowledge that
can be used as a springboard for follow-up class and chat room discussions. It provides a
credible record to the individual’s learning process and learning outcomes (Shafrir, Etkind,
& Treviranus, 2006).

Interactive Concept Discovery (InCoD) makes available to the learner all the different
locations of sentences in the digital documents in the course Knowledge Repository (KR),
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likely written by different authors with different points-of-views and different examples,
that contain a searched concept. Clicking on a found sentence provides access to the
document where the sentence appears, so that the learner can examine the context in which
the concept is discussed. Following the initial concordance/search, the learner may notice
that in several locations/sentences, another concept consistently appears in close proximity
to the searched concept. By clicking on the second concept, the learner activates a
subsequence search of co-occurrence of both the initial concept and second concept, aimed
at discovering consistent co-occurrence with the initial concept.

A Learner Individual Index collects data from each of the learner’s activities, including:

. Alphabetic indexing by name of concept

. Document/page

. Ranking (on scale of 1 to 5) in terms of degree of relevance to course content

. Annotations: brief summary of the specific conceptual context, followed by

learner’s comments, tags, and links

Clicking on a particular entry in the Individual Index provides the date of creation of the
entry by the learner, plus complete details of content. A Learner Individual Index is also
available to the the instructor; it tracks the learner’s progress in mastering the conceptual
understanding of the documents in the Knowledge Repository, and the specific learning
outcomes accumulated throughout the course.

Concepedia (Conceptual Encyclopedia) is a weekly aggregation of all Individual Indexes of
all learners in the class, in the context of the course knowledge domain, and is accessible to
the instructor and to all students in the course. It also include learners’ commentaries on
other learners’ annotations. A Concepedia enhances individuals’ reputations as cooperators
who contribute to the public good, and reflects the cumulative process-learning-curve of the
class.

5. Concept Science Evidence-Based MERLO Learning Analytics

Detailed data of learning processes and outcomes are collected, analyzed and available to
the learners and to the teachers through learning analytics (Shafrir and Kenett, 2015).

Individual student’s data profile shows student’s Individual Index of InCoD, and scores of
MERLO weekly formative assessments, mid-term tests, and final exams in individual
courses. These scores identify specific deficits in conceptual understanding of course
content, expressed as lower individual Q2 and Q3 scores, and document corrective
interventions with individual learners.
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Class data profiles show mean MERLO scores in weekly formative assessments, as well as
mid-term tests, and final exams, as well as Concepedias for different courses. This data
indicates class specific deficits, expressed as lower mean Q2 and Q3 class scores in
conceptual understanding of particular course content, and may prompt the instructor to
revisit this content in future lectures or other class activities. These inter-related learning-
process data are collected continuously, not just in a particular class, but across all learning
and teaching activities throughout the semester and the academic year. Eventually, and
subject to strict privacy procedures that protect individual student identity and privacy, the
learning analytics is available to the administration of the academic institutions.

6. Conclusions

A recent OECD review provides strong evidence for the important role of formative
assessment in enhancing students’ learning outcomes (Nusche, 2013, p. 145). This paper is
about enhancing learning outcomes and deep understanding of concepts through interactive
learning and methods for assessing such understanding. In the digital age, when data is
abundant and technology is within reach of everyone, the focus on depth of understanding
is gaining importance and urgency. This paper foster learning in the context of modern
information technologies. The wide range of application areas where experience in these
tools and techniques has been gained, demonstrates their universality and reflects on their
large potential in future research and implementation initiatives.

Implementation, testing, and validation, since 2002, of pedagogy for conceptual thinking,
lend support to the following conclusions:

. Weekly multi-semiotic MERLO formative assessments enhance peer
cooperation, conceptual thinking, and learning outcomes.

. Pedagogy for conceptual thinking motivate and engage students. This is
particularly evident - and important - in large undergraduate classes.

. Conceptual thinking is learnable.

. Good vs. poor conceptual thinkers score high (low) on deep comprehension of
the content of other courses.

. Pedagogy for conceptual thinking, when implemented as a regular part of the

instructional methodology, replicates the above pattern of results.
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Abstract

The aim of this paper is twofold: first, to analyse the comparison of
coursework and final examination between Finland and Spain to test if there
are differences in assessment methodologies; second, to study whether there
are different factors (such as gender, age, subject, students’ motivation, and
preferences) that have an impact on the assessment of students from the two
countries. The final grades obtained by 117 freshmen enrolled on the
Statistics and/or Financial Accounting subjects in Business Administration
Degree are analyzed. The most interesting results are that the coursework
mark is higher than the final examination in both subjects in both
Universities, except for male students enrolled in statistics. Also variables
such as gender, type of subject and students”preferences have an impact on
academic outcomes.

Keywords: Assessment; EHEA; coursework; final exam; active learning.
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1. Introduction

In the past few years, university access and participation rates have raised significantly,
internationalization and life-long learning have become essential and graduates
employability has become an essential concern. The European Higher Education Area
(EHEA) has made Higher Education Institutions (HEI) focus on a a more dynamic teaching
methodology and a student-centered learning approach, among other changes, leading to an
improvement in education. The EHEA has also presented a challenge for lecturers shifting
from traditional teaching to active and dynamic methodologies where the students “are
doing something besides passively listening” (Ryan & Martens 1989, p.20). However, these
changes are being difficult to implement as new creative teaching methodologies require
higher human resources development, more research in education, new classroom
infrastructures, new quality assessment systems and smaller student-teacher ratios, finally,
more investment in higher education. Taking into account all of these changes, the teaching
experiences of some lecturers evidence the concern about one basic issue in the “creative”
process of students’ learning: the assessment of this learning. Currently universities publish
subjects’ syllabus or contents of the subjects adapted to active learning methodologies and
schedules adapted to the European Credit Transfer System (ECTS) for all universities
belonging to the EHEA to have comprehensive and homogeneous degrees. However, in
most of the cases, assessment homogenization has not been achieved yet. Assessment has
been defined as ‘the process of evidencing and evaluating the extent to which a candidate
has met or made progress in learning contents towards the assessment criteria’ (Cox et al.,
2008, p. 34). As Hand et al. (1996) explains “assessment is seen as a cost driver” (p. 105)
due to the implication of academic staff in this time-consuming and complex process. At
the same time, assessment is valued as a major influence upon the quality of the learning
process (Gibbs, 1992). Therefore, nowadays, assessment is a strategic matter for
completing the syllabus with the EHEA requirements. Therefore assessment should serve
multiple purposes such as providing information about student learning, student progress,
teaching quality, and for program and institutional accountability (Fletcher et al., 2012).

With the EHEA environment, assessment criteria has changed to a more holistic system
embodying both the student’s daily effort and the final examination. Therefore, following
active methodologies, the final grade of a subject is the weighted mean between the
coursework and the final examination marks. Formal examination refers to closed-book
time-constrained written essay, test or exercises, very similar to the traditional unique
format of assessment. Coursework refers to alternative assessment of different activities the
student must perform including work in group essays, oral presentations, simulations, etc
(see Camacho-Mifiano et al., 2015). The logical hypothesis is that students with higher
grades in coursework will have the highest grades in the final exams because they are
studying in a continuous way, they are engaged in their learning and they have done much
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more practice, enhancing the real understanding of the subject. However, several empirical
studies show the opposite results, that coursework grades are higher than the final exam
(see Yorke et al., 1996; Tian, 2007).

Therefore, two universities from Spain and Finland, the Universidad Complutense de
Madrid (UCM) and the Jyvéskyld University of Applied Science (JAMK), respectively,
have experience on cooperation among teachers of Statistics and Accounting. They have
exchanged experiences on applying new teaching methodologies. Moreover, as Finland is
one of the outstanding countries in European education (Grek, 2009) it could be an example
to follow for other continental countries such as Spain, a country with a lower performance
in the PISA reports (Calo-Blanco & Villar, 2010).

Bearing these issues in mind, the objective of this paper is twofold: first, to analyse the
comparison of coursework and final examination results in two subjects of the Business
Administration Degree between Finland and Spain in order to test if there are differences;
second, whether there are different factors (such as gender, age, subject, students’
motivation and preferences) that have an impact on the assessment among students from the
two countries.

The contributions of this paper showed there are differences between Finland and Spain,
depending on the students’ perception, students’ gender and type of course. Moreover, this
study highlights implications for managers, teachers and students in order to improve
assessment criteria.

2. Sample data and Method

The participants were 117 freshmen enrolled on the Statistics and Financial Accounting
subjects in the Business Administration undergraduate degree, taught in English in both
universities. They were divided in 61 students enrolled at the Universidad Complutense de
Madrid (Madrid, Spain) and 56 students at the JAMK University of Applied Science
(Jyvaskyla, Finland) from which 46% of the respondents were male and 40% female.

The research variable analyzed is the final grade obtained by the already mentioned 117
freshmen enrolled on the Statistics and/or Financial Accounting subjects in the Business
Administration Degree. Grades range from 0 to 10, where 0 means the worst possible result
and 10 the best one. The grades are divided into two intervals: grades in [0, 5) mean failure
and grades in [5, 10] mean success, improving as they approach 10. With the EHEA
methodology the final exam is not the only component of the final grade. The final exam
(FE) consisting in an invigilated closed-book time-constrained examination with only a
weight of 60% or 70% depending on the university (UCM or JAMK, respectively). The
other part of the final grade, called coursework (CW), is composed of active participation,
assignments (exercises, cases, simulations, real-world problems, etc.) and interim class tests
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(Heywood, 2000; Camacho-Mifiano et al., 2015). Also the students have two opportunities
in the year to sit for the final exam and pass the subject, while the coursework component is
obtained during the lecturing period.

The students were asked to fill in a questionnaire of 20 items divided in three sections:
demographic data (age, gender, nationality and working status), background data
(university access exam grade, degree position in university application, previous
knowledge of subjects or math score) and some learning strategies (preferred ways of
study, preferred type of evaluation, team working preferences).

Out of the 117 enrolled students only 111 participated in the survey where respondent rates
were different depending on the question because not all of the students answered all the
questions, being higher in JAMK. Missing data was not considered.

The sample is almost homogeneous because most of the questions on the survey give
similar values, but there is a great difference in their working status. While the majority of
students in JAMK are working (77%) in UCM only a 33%.

3. Results and findings

Analysing the evaluation differences between coursework assessment and final exam
assessments it can be seen in the box plot (Figure 1) that for a majority of the students
(58%) the coursework mark (CW) is bigger than the final exam mark (FE). However, the
difference between coursework and final exam marks (Diff) is higher for JAMK students
(mean and median more than cero) with smaller dispersion. A variance analysis confirmed
that those differences on the “Diff” variable are statistically significant.
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Figure 1. Diff variable box plots

As it can be observed in the Figure 1 the three distributions are quite symmetrical as the
mean and the median are very similar with also the whiskers of similar length. The
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distribution for JAMK is a little right skewed, as can be seen from the length of the right
whisker and from the fact that the mean is higher than the median. It can be also seen in
Figure 2 that a majority of points are below the diagonal (CW = FE), meaning the
coursework mark (CW) is higher than the Final exam mark (FE). In fact, 58% of the
students have higher CW than FE, but percentages are quite different depending on the
country: while in Spain only 47% students has higher CW than FE, in Finland the
percentage increases to 74%.
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Figure 2. Coursework mark against final examination mark scatterplot

There is a great difference in the values of the difference regarding the universities, as in
both the coursework and the final exam marks the values in JAMK are much higher than in
UCM, as it can be seen in Figures 3.a and 3.b.
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Figure 3a. Coursework box plots by university
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Figure 3b. Final exam box plots by university
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Regarding the subjects (Accounting and Statistics), Statistics has, in average, higher values
in both the coursework and final exam than in Accounting (mean and median are higher),
but the difference is similar (see Figures 4.a, 4.b).
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Figure 4a. Coursework box plots by subject Figure 4b. Final exam box plots by subject

In order to analyse the influence of different students’ factors on assessment regression and
variance analyses were carried out. The coursework (CW) and the final exams marks (FE),
as well as the difference between them (Diff) were used as dependent variables whereas the
other 16 variables, three quantitative and twelve qualitative factors, coming from the
questionnaire (final grade, number of calls®, preferred evaluation type, University access
examination, Maths grade, gender, motive for electing the degree, degree position in the
university application, type of lecturer, study method, learning style and team work
preferences) were used as explanatory variables. Only gender, type of subject and students’
preferences had influence on the coursework and final exam differences between the
analysed groups from Finland and Spain.

4. Discussion and conclusions

Our findings report that, in general, in both universities and for both subjects learning was
enhanced by student involvement in the learning process, activities and environment that
were most directly related to the learning outcomes (Struyen et al., 2008; Alauddin & Khan,
2010), but coursework marks have resulted higher than the examination ones (Murdan,
2005). Moreover, there are some differences in gender in the same way in line with
Woodfield et al. (2005) and Simonite (2003).

1 . . . . . .
Number of calls is the number of times a student has previously sat for the final exam (from cero to four times in our sample).

This work is licensed under a Creative Commons License CC BY-NC-ND 4.0
Editorial Universitat Politécnica de Valéncia

119



Camacho-Mifano, M. M.; del Campo, C.; Pascual-Ezama, D.; Urquia-Grande, E.; Rivero, C.; and Akpinar, M.

Secondly, there are differences in Finland and Spain depending on the university’s
assessment culture, gender and course. Those differences may be due to cultural factors
(Baeten et al., 2008). Another explanation could be that Spanish teachers are not assessing
in a right way the skills and competences defined to be assessed in each coursework
because of less experience in active learning methodologies and because there is still a
challenge of assessing key competences across the curriculum (Pepper, 2011).

Finally, a teacher discussion on the manner of assessment should be opened between both
universities in order to promote more creativity in the ways to assess learning outcomes. A
proposal could be to mix the variety of evaluation methods (portfolios, quizzes, long and
short exercises, problem based learning, etc.) in order to balance out non-systematic errors
and avoid subjectivity. Another proposal may be to have external evaluators for the final
exam.

This study has some limitations such as that the sample size is small and the analyses are
focused only in two subjects and only in two countries. Thus, more studies in this line are
needed to generalize the present findings. Our future research lines will be to increase the
sample with more students, more subjects and more countries in order to contrast the
obtained results. Moreover, it could be interesting to analyse the characteristics of students
according to clusters or to test different ways of assessment.
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Abstract

Literature on traineeships recognizes beneficial effects on its main agents:
students, employers, and higher education institutions. Furthermore, some
authors have identified added effects when applying new technologies to the
business internship experience, specially referred to improved computer
skills and learning outcomes. The Faculty of Business Administration and
Management of the Universitat Politécnica de Valéncia has had a
remarkable increase of internships in recent years. As computer skills are
being more demanded by employers in a globalized and technological world,
it is expected that virtual placements and ICTs in the internship practice will
be a trend in universities in the up-coming years. The management of
internships of the two new Double Degrees in the Faculty of Business:
Business Administration and Management + Computer Science Engineering,
and Business Administration and Management + Telecommunications
Engineering, could provide the perfect scenario to put into practice and to
explore the possibilities of new technologies applied to internships. The
recent change in the Spanish law and in the regulations of universities, such
as the Universitat Politécnica de Valéncia, allows business internships to
take place abroad. This could also provide an opportunity for innovation and
growth, by combining internationalization with virtualization of internships.

Keywords: Internship, Traineeship, Telecommuting, ICTs, Employability,
Computer Skills.
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1. Introduction

On the one hand, past research on business traineeships has identified beneficial effects on
its three main agents: students, employers, and higher education institutions (Coco, 2000;
Divine, Linrud, Miller, & Wilson, 2007; Gault, Redington, & Schlager, 2000; Thiel &
Hartley, 1997). A systematic review of the scientific literature about business internships
and their impact on their stakeholders by Sanahuja Vélez & Ribes Giner (2015) listed high
number of positive effects and stated that they are a win-win situation. Evidence proves the
efficiency of business internships done by university students in enhancing their
employability (Callanan & Benzing, 2004; Cook, Parker, & Pettijohn, 2004; Divine, et al.,
2007; Gault, Leach, & Duey, 2010; Gault, et al., 2000; Knouse & Fontenot, 2008; Knouse,
Tanner, & Harris, 1999; Mihail, 2006; Taylor, 1988; Weible & McClure, 2011). Also, the
improvement of skills is remarked as another important beneficial effect on students (Beard
& Morton, 1999; Chen, 2011; Cook, et al. 2004; Divine et al., 2007; Gault, et al. 2000;
Green, Graybeal, & Madison, 2011; Gryski, Johnson, & O’Toole, 1987; Knouse &
Fontenot, 2008; Knouse, et al., 1999; Mihail, 2006; Scholz, 2003; Taylor, 1988; Theil &
Hartley, 1997).

On the other hand, advances in technology, comprising high speed internet connections and
low-cost portable devices, have made the virtual workplace a reality which is expected to
grow (Franks & Oliver, 2012). The labor market presents an increasing tendency to
telecommuting, remote work or telework. “Telecommuting” is a work agreement in which
employees do not travel to a central place of work. “Telework” refers to all types of
technology-aided work conducted outside of a centrally sited work space (including work
undertaken at home, outside calls, etc.). In the same way, institutions of higher education
are beginning to recognize the value of virtual internship as valid experiential learning
opportunities to acquire professional skills and competencies (Franks & Oliver, 2012).

The aim of this research was to examine the literature published during the past ten years
on the relation of business internships and new technologies. Our objective was also to
analyze the current situation at the Universitat Politecnica de Valéncia in order to determine
if the existing conditions would allow an opportunity for innovation and growth in this
field.

2. Method

2.1 Literature search and identification of studies

Using the systematic review on the effects of business internships published by Sanahuja
Velez & Ribes Giner (2015), we identified a sample of studies related to the ITCs,
published during the past ten years. We examined the selected articles in search of
synergies and effects of the ITCs on business internships. We listed these effects using the
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approach of Perello & Ribes (2014), which is an adaptation of the Q sorting (Petter, Straub
& Rai, 2007).

2.2 Data collection and analysis of the existing conditions

We obtained the numerical data about business internships through the official sources of
the Universitat Politécnica de Valéncia. We consulted the Spanish legislation which
regulates the business internships (“Real Decreto 592/2014 de 11 de julio, por el que se
regulan las practicas académicas externas de los estudiantes universitarios™), and the
internal regulations of the Universitat Politecnica de Valéncia (“Reglamento sobre
Practicas en Empresas e Instituciones de los Estudiantes de la Universitat Politecnica de
Valencia”, approved by the Universitat Politécnica de Valéncia on the 28th of May of
2015) to picture and analyze the legal framework.

3. Results
3.1. Business internships and their relation with new technologies

The literature review yielded a total of five papers relevant to business internships and
ICTs. Two studies were of a quantitative nature and three were qualitative. The findings
related to new technologies found were listed and can be found in table 1.

Table 1. Business internships and their relation to new technologies
(Qualitative studies in regular characters - Quantitative studies in italic characters)

Findings Authors

1. Virtual internships increase computer and Franks & Oliver (2012); Mihail
ITCs skills. (2006)

2. Virtual internships develop independent Franks & Oliver (2012)
and critical thinking. Other skills learned
or enhanced include: project management,
independent work, research skills, virtual
presentations, teamwork.

3. Virtual internships provide new knowledge  Franks & Oliver (2012)
and skills through social negotiation with
both the faculty internship supervisor and
the company supervisor (social learning
theory).
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4.  Blogging can enhance knowledge Chu & Chan (2010); Chu,
construction, reflection, learning, and Kwan, & Warning (2012)
communication of emotions.

5. Additional learning from social McEachern (2011)
networking: managing a social media site,
writing in a digital environment, learn to
transfer social media personal skills to
professional settings.

6.  Virtual internships enable distance students  Conroy & Khan (2008); Franks
to obtain industry appropriate experience. & Oliver (2012)

With the speedy expansion in the number of on-line enrollments in universities, educators
have the challenge of warranting that work placement experiences are offered to distant
students. Institutions of higher education are beginning to recognize the value of virtual
internships as valid experiential learning as well as a good chance to acquire professional
skills and competences (Franks & Oliver, 2012). Some institutions are therefore integrating
in their programs on-line virtual internships and thus allowing distant students to attain
industry-relevant experience (Conroy & Khan, 2008; Franks & Oliver, 2012).

On the one hand, according to previous research, virtual internships offer the same benefits
as place-based work placement, but they offer additional benefits as well, such as learning
to use modern information and communication technology to perform their work and to
cooperate with their site supervisor and co-workers (Franks & Oliver, 2012). Virtual
internships increase computer and ITCs skills (Mihail, 2006; Franks & Oliver, 2012) and
some other skills are also enhanced through virtual internships, such as working
independently and critical thinking (Franks & Oliver, 2010).

On the other hand, blogging has been recommended as a suitable tool for learning during
traineeship due to its associated usefulness in collaborative learning, reflection,
communication, and social support (Chu, Chan, & Tiwari, 2010). The term “blog” is a
shortened form of “web log”, which is a web-based diary presented in reverse sequential
order that consists of a person’s opinions and thoughts published on the web for multiple
viewers in a flexible way (Flatley, 2005). Some papers offered evidence to support the use
of blogging during internship and computer-based tools for learning and teaching, and that
blogs may be an appropriate learning platform that interns should engage in throughout
their professional learning (Chu, et al., 2010; Chu, Kwan, & Warning, 2012).

Finally, as social networking becomes progressively more popular as a communication tool
for business and organizations, it is also vital that students learn to transfer personal social
networking skills to professional situations. A study (McEachern, 2011) proved that this
can be achieved through a Facebook Internship, experiencing a social network in the
organizational context.

This work is licensed under a Creative Commons License CC BY-NC-ND 4.0
Editorial Universitat Politeécnica de Valéncia

125



Sanahuja Vélez, G.; Ribes Giner, G. ; Moya Clemente, I.

3.2. Business Internships at the Faculty of Business Administration and Management of
the Universitat Politécnica de Valéncia

The Faculty of Business Administration and Management of the Universitat Politecnica de
Valéncia in Spain has a consolidated program of business internships. This institution is
aware of the positive impact of business internships and therefore dedicates many efforts
and resources to the organization, expansion, and improvement of the business internships.
The result is that an increasing number of students has been able to undertake a work
placement during their studies in this faculty of business during the past years, as table 2
evidences.

Table 2.- Number of Internships at the Faculty of Business Administration and Management of
the Universitat Politécnica de Valéncia (2008-2015)

Year No. Internships at the No. Employers  No. Internships at
Faculty of Business the Universitat
Administration and Politécnica de
Management Valéncia

2008 398 139 7,345

2009 419 132 6,179

2010 448 156 6,010

2011 420 181 5,755

2012 559 201 5,816

2013 556 223 6,570

2014 625 280 6,911

2015 634 284 7,856

Source: own elaboration using the official data provided by the Universitat Politecnica de Valéncia

In addition to the traditional Bachelor and Master Degrees in the field of business
administration and management, the faculty has launched two Double Degrees: Business
Administration and Management + Computer Science Engineering, and Business
Administration and Management + Telecommunications Engineering. These two double
degrees will provide the labor market with graduates strong in business administration and
management skills but also with a deep knowledge of the ICTs, and they are expected to be
highly demanded.

Furthermore, this faculty offers a modality of learning in a number of courses which is
known as “flipped teaching”, in which one of the characteristics is that part of the
theoretical hours are instructed through the support of high quality audiovisual materials,
instead of presence-based classes.
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At this moment the Universidad Politécnica de Valéncia is analyzing the situation and is
aiming at launching a project in which virtual internships will be possible. We expect to
provide empirical data of the first experiences in short as it will be paramount to assess this
first experiences from the point of view of the satisfaction of participants and of the
learning outcomes.

4. Conclusions

New technologies can enhance the traditional internship programs, in particular computer
skills improvement and making the internship experience available to more students and
companies, including distance students.

First of all, ICTs could enable the realization of virtual internships or telecommuted
internships, which could make possible the internship experience to students and companies
with difficulties of compatibility of space and in which on-line work would more efficient
and recommended. Therefore there is the possibility of increasing the number of business
internships and to expand their beneficial effects to a larger number of students and
companies.

Secondly, the use of new technologies applied to business internships improves computer
skills of its participants, as some authors have stressed in their researches. Also, the use of
computer tools and social networks can enhance the overall learning outcomes of the
internship experience.

Higher education institutions and administrations would be astute to stimulate virtual
internship programs as a way of multiplying the valuable effects internships have on
students in various spheres, especially on employability. This employability heightening is
achieved through the ITCs competences that can be acquired, which are highly demanded
by the work market.

Moreover, the possibility of undertaking a virtual internship in an international scope, could
even add further beneficial effects to the work placement, as international internships have
a lot to offer, particularly in terms of foreign languages improvement and intercultural skills
enhancement. Virtual internships in a foreign country could also enable working in a
different country without having to travel and this could be especially significant in
moments or fields with difficulties, when it is problematic to find placements for all
students. Also, companies in the foreign markets could benefit from experience, by hiring
qualified employees among the Spanish students at a reasonable price.

If higher education institutions are committed to the employability of its university
graduates, they should make business internships accessible to the maximum possible
number of students and manage effective and adequate internship programs. They should
also pay attention to the problems that can make students opt out of the valuable internship
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experience and accept the challenge of supporting students finding placements that will
contribute positively to their career progress. One way could be, in the opinion of the
authors, by being active in promoting virtual traineeships for its students, as well as
attracting international virtual traineeships. Given that the Spanish law and that the
regulations of the Universitat Politécnica de Valéncia allow internships in a foreign
company and also bearing in mind the existing situation and conditions of the considered
institution, the authors think that there is a space for innovation and growth in this field.
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Abstract

This paper analyzes recent changes in teacher assessment policies in higher
education institutions in Mexico. Procedures for faculty assessment in a
typical Mexican state University are analyzed with the purpose of generating
insights helpful to construct a fair, pertinent and expedite assessment system.

We review guidelines to assess teachers, specifically those with the purpose
of keeping or firing the teacher, even after tenure is achieved. These new
regulations are seen as a key policy to improve quality in higher education.
However, implications to faculty moral, organization climate and conflict
with existing labor laws have not been fully considered.

It is argued that excessive federal and local regulations are, in fact, unable to
ponder the complexities of academic life.

We conclude that instead of more complicated regulations, focus on
qualitative peer assessment should be considered as means of effective
faculty assessment.

Keywords: Faculty assessment, tenure.
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1. Introduction

Competitive universities around the world foresee faculty assessment as an effective
strategy of teaching quality control and they aim basically to provide feedback to the
teacher and foster best practices.

In Mexico, assessment of teaching in higher education is carried out since the early 1970s.
In recent years, it has become a central policy to promote quality in educational services in
every level of the educational system (Arredondo, Perez-Rivera, & Aguirre-Lora, 2006).

A milestone regarding college teaching assessment in Mexico was established in 1991 by
the National Council of evaluation (CONAEVA), when a system of recognition of
productivity and academic performance was implemented in order to provide financial
support to those Mexican academics that voluntarily consented to periodical peer
assessment.

This grant/reward system has become a relatively effective strategy for the encouragement
of faculty assessment and bonuses derived from positive evaluation constitute a significant
portion of the annual income of many college teachers in the public higher education
system in Mexico. In some cases, the amount is greater than the base salary itself.

In Mexican universities, the culture of evaluation is emerging; thus, there is still suspicions
and ignorance about the rules, regulations and principles that should sustain the assessment
procedure. The justice, relevance and usefulness of the assessment of academics is often
criticized, mostly by those who do not get positive results. Furthermore, many handbooks,
official publications and on line guidelines fail to be clear on how to evaluate specific
teaching chores and responsibilities. Actually, the complexities of the academic profession
are generally underestimated.

In the words of Rodriguez and Durand (2013), "... the academic profession operates
through various functions, particularly around teaching and research, but also college
teachers have a role in the dissemination of knowledge and in managerial duties; the picture
becomes even more complex, when one considers the differences between diverse
knowledge fields and professional domains " (p. 47).

The establishment of assessment systems in Mexican Universities has encounter suspicion
and resistance of teachers who set forward various questions regarding criteria used and
methodological issues.

Despite great progress in the assessment of academics in Mexican universities, this process
is still imperfect and presents several problems. For example, existing descriptions to
delineate academic responsibilities are still insufficient and in many cases ambiguous.
Only the assessment of productivity, largely based upon publications, is a universally
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accepted criterion and it marks the pathway to access the prestigious roster of national
researchers in Mexico.

To further complicate this matter, in many of the state public universities, assessment of
academics is twofold. As an internal process, Mexican universities carry opposition exams
for hiring, tenure, promotion and even permanence. As an external process, they undergo
assessment by federal agencies such as El programa para el mejoramiento docente, the
national teacher implementation program (PRODEP) and the national system of researchers
(SNI). Many scholars have argued that assessment is repetitive and that the same evidence
should be presented for different similar assessment programs as further analyzed in the
following section.

In general, there are three major concerns regarding the evaluation of University Professors.
The first, relates to cost-benefit issues. Professors are assessed various times by different
authorities which review the same submitted evidence with similar criteria for the different
purposes. This makes assessment complicated, repetitive and expensive.

The second concern refers to the absence of evaluation parameters that are accepted by the
teachers themselves. This promotes rejection of many institutional assessment procedures
and in many instances this process elicit suspicion with regard to the consequences of
outcomes.

The third concern relates to the lack of adaptability and specificity of the assessment
process that fail to include variations for field of study, contextual factors and regional
demands.

2. Case study

This The discussion in this article is based on data derived from a case study carried out in
a typical Mexican state University in the South east of the country.

A focus group with faculty from the college of education, all experts in educational
assessment and teaching, analyzed and discussed the regulation and norms for faculty
assessment, in particular the new internal regulations regarding tenured professors.

In 2012, this institution became one of the first public Mexican universities to implement a
“law of permanence”, that requires teachers with tenure to be assessed every three years. In
spite of the fact that tenured faculty has been hired after winning an opposition exam and
survived a trial period or “periodo de estabilidad” of 2 years.

This new regulation provides a one chance to tenured professors to implement
recommendations, if the teachers is found not to meet institutional demands, before "the
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conducive legal purposes” (article 116, paragraph g, of the rules of the academic staff of the
UADY, 2013).

3. Results

As a result of this, a discussion of three major themes emerged from the focus group: the
differential teaching roles, current Mexican labor legislation and institutional regulations
that underline this process. These topics will be further analyzed in the following sections.

3.1. Roles of a University Professor

Faculty responsibilities in Mexican Universities are delimited by hiring conditions and by
differential activities demanded in the various fields of knowledge. For instance, teachers
in the health field are expected to spend time in clinical some social sciences faculty seldom
leave the campus,

In the university under study, Zapata (1999) demonstrated the existence of differential roles
in professors in health sciences, requiring different assessment criteria for each: 1)
classroom teacher, 2) instructor of clinical practice, 3) administrative duties 4) laboratory
practices, and 5) practicum supervisor. Zapata argued that the criteria to evaluate each one
of these roles should be consistent with their differential activities and responsibilities.

These roles are not mutually exclusive, and their performance depends on the type of
appointment assigned by the authority, the field of knowledge, institutional demands and
even seasonal events. Most scholars exercise all these roles at some point. Faculty
assessment should consider the differential roles, and the degree to which they are required
in each professor.

3.2 Mexican labor legislation

A major argument against assessing tenured professors rises when the labor Mexican
federal law is reviewed in terms of conditions established in the law to fire a worker. It is
unlikely that a mere academic assessment may set legal grounds for firing a tenured
professor since chapter 47 of this law states that a worker can be fired only when justified
cause exists, and posits the following examples: When the worker a) presents false
certificates or references, b) shows lack of probity or honesty, acts of violence, feints,
injuries etc., ¢) cause intentionally material damages during the performance of tasks, d)
performs immoral acts of harassment etc. These few examples give the reader an idea of the
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sort of behaviors that the Federal law considers to be “justified cause” for the workers
removal.

Note, that none of the previous examples are similar to the concept of “performance below
expected standards of excellence” argued by University authorities. Thus, assessment for
permanence of tenured professor may be against federal Mexican labor law.

3.3 University Regulations

New regulations approved 2013 established the possibility to assess tenured professors.
Article 53, of the University’s” normative code is translated as follows:

The permanence of the academic staff shall continue provided that it complies with the
functions and duties laid down in this regulation for the classification and category that set
by his/her appointment.

And, in article 116 it is stated: The permanence of the academic staff will be examined by
the Committee of promotion and tenure of each academic unit every three years.

However, in the same regulation, article 54bis it is asserted that assessment of faculty
performance is to detect areas of opportunity for strengthening the functions and academic
improvement of teachers as fundamental purpose.

This is an oxymoron: either assessment is carried out in a formative fashion to provide
feedback to the teacher, or it has legal and labor consequences in a summative fashion.
Both approaches cannot co-exist in a same procedure.

4. Conclusions

It is clear that there is confusion regarding when assessment of faculty should be formative,
for purposes of improving teaching practices or summative in order to make decisions
concerning working conditions. Thus, these two processes should not be mixed since the
purposes of each one of them are different and it would be unfair to use them
interchangeably.

It is also clear, that regulation of faculty assessment should consider contextual, contractual
and legal aspects, which have not been fully explored.

Perhaps, the major concern identified in this study is the excessive regulation from both
federal, state and institutional authorities regarding faculty’s performance. More basic
peer-based assessment procedures that freely and qualitatively assess faculty’s productivity
and performance have proven in many country effective. Peers are usually from the same

This work is licensed under a Creative Commons License CC BY-NC-ND 4.0
Editorial Universitat Politécnica de Valéncia

134



Normative controversies in the assessment of faculty in Mexican public Universities

field of knowledge, they are acquainted with institutional and external conditions and they
are all involved in departmental planning and the establishment of goals.

Peer assessment conveys a process of reflection, analysis, understanding, and feedback that
elicit precise strategies for improvement and professional development.

Teacher assessment is essentially an academic process chartered with clear rules and
predictable consequences, especially when it is at stake the permanence of the professor.

In the current state of affairs, it is necessary to continue with a reflective and inclusive
consultation process with faculty and authorities alike.

Overregulation of academic activities and excessive legislation are indeed tendencies in the
Mexican higher education system that complicate teacher assessment. There is a need to
return to the simpler and effective process of peer review.

The academic life should be self-regulated and freedom of action is essential for innovation
and quality in teaching, research and publishing.
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Abstract

The present study reports the experience of a project-based activity in which
students are asked to plan an event. It is part of a Project Management
course taught at Universitat Internacional de Catalunya, in a Masters’
Degree in Business Administration and Production Systems. The activity has
been designed in such a way that it is expected to help students develop the
acquired technical skills while it requires the use of different quantitative
methods and tools to interpret data for decision-making.

The results show that active learning materialized in the form of project-
based activities make courses more enjoyable for both instructors and
students, and most importantly, contribute to develop students’ skills such as
teamwork and critical thinking. However, while it is useful for students to
gain some exposure to the material through pre-class readings and overview
lectures, students do not fully understand and realize about their importance
until they actively take part and reflect on the meaning of what they are
learning.
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1. Introduction

Organizations use project-based methods to accomplish tasks. A project is a temporary
endeavor undertaken to create a unique product, service or result. It is temporary in that it
has a defined beginning and end in time, and therefore a defined scope and resources.
Delivering complex projects on time and under budget constraints is a daily challenge.

Education programs and especially those designed for engineering management are now
adjusting their teaching methodologies so that students learn how to plan and evaluate a
project, competencies that will be required in their professions. In this respect, there are
several voices that claim that teaching methods should include active learning methods in
which students adopt a leading role (Ayaz & Séylemez, 2015). Project-based activities
respond to this typology of teaching methods and are found to lead to better academic
results. Particularly, Fruchter (2001) expresses the usefulness of introducing projects in
engineering programs, since they help to improve and broaden students’ skills.
Furthermore, project-based activities engage students in the investigation of authentic
problems ( Kubiatko & Vaculovg, 2011).

In this context, this study reports the experience of a project-based activity in which
students are asked to plan an event. The project activity is designed in such a way that it is
expected to help students develop the acquired technical skills while it requires the use of
different quantitative methods and tools to interpret data for decision-making. This activity
is part of a Project Management course taught at Universitat Internacional de Catalunya, in
a Masters’ Degree in Business Administration and Production Systems.

2. Theoretical underpinnings

With the rapid advancements and requirements of our society, universities have had to
adapt their ways of teaching by shifting their focus on preparing students for their future
careers. Higher education has to ensure students acquire skills that can be transferred to
other fields (Ruizacarate Varela, Garcia-Garcia, Gonzalez-Garcia, & Casado-Sanchez,
2013). The application of new teaching methodologies based on skill development provides
students an invaluable lifelong learning (Kember, 2009). Following this line, in engineering
related programs educators have concentrated on providing students with tools that increase
the effectiveness of presentations and writings, boost critical thinking, promote the use of
new technologies, enhance team working and facilitate the management of projects (Pulko
& Parikh, 2003).

The necessity of new teaching practices has changed the traditional lecturing at universities,
formerly centered on teaching for “knowing-what”, to an active learning methodology, with
a focus on teaching for “knowing-why” (Fruchter, 2001). Active learning consists of
involving students in the learning process, making them participate in activities that
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improve their performance during and after the course, thus bolstering their skills (Bell &
Kozlowski, 2008). This student-centered approach makes learners more independent and
responsible, but they are also accompanied by the educator in their striving for solutions
(Doppelt, 2003). The positive effects of active learning activities, such as higher academic
results, motivation to learn, and a deeper understanding of the content, have been proved in
a number of studies (Michael, 2006).

In order to implement an active learning methodology there is a wide variety of activities
that can be used. Projects are considered some of the most relevant ones (Friedman, 2000).
Project-based learning (PBL) activities make students find solutions for real problems,
facilitating the acquisition of skills that can be later used in real-life situations, such as
teamwork, critical thinking, and communication skills (Macho-Stadler & Elejalde-Garcia,
2013). For a proper consecution of the project, students need to learn how to communicate
and organize the tasks to do and how to collaborate with others following a series of
specifications. To sum up, PBL results in an experience that boosts not only students” skills
but also their autonomy and responsibility (Kubiatko & Vaculova, 2011).

Considering the benefits of the PBL, the activity described here consists in asking students
to develop a project plan. While doing so they will be developing several skills: teamwork,
as a tool that allows students to obtain better results than working alone (Cortez, Nussbaum,
Woywood, & Aravena, 2009; Michael, 2006); and critical thinking, which can serve as a
mean to understand concepts needed for the correct consecution of the task.

3. Description of the activity

3.1. Context

Courses on project management provide students with the knowledge, tools and skills to
manage projects in an efficient and organized way. The activity described here is part of a
course on Project Management taught in the Master’s Degree in Business Administration
and Production Systems offered at Universitat Internacional de Catalunya. Consistent with
the managerial perspective of the course, the course strives to provide a balance between a
qualitative and an analytical-oriented approach. Accordingly, the teaching method
combines theoretical and practical readings, simulations exercises and case studies, being
the “Organization of an event” activity the main project in which students will work.

The experience reported in this paper was hold during the first semester of 2015/16
academic year, with a class size of 44 students. Master students that participated in this
course came from different countries and had different educational backgrounds, mainly in
the areas of business administration and engineering management.
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3.2. Description of the activity

The main objective of this activity is to develop a project plan. This assignment is designed
to develop student’s skills in actual applications requiring the use of different quantitative
methods and tools in interpreting data for decision-making.

Students, working in groups of 5 or 6, are asked to plan an event and assess its feasibility in
terms of resources, costs, risks and impact. They should imagine that someone has hired
them to organize an event (e.g. a conference, an exhibition, a concert, a workshop) where
different stakeholders are going to be involved. This event (of their own choice) is
scheduled in a two-month period. The project covers the following points: project scope,
stakeholder analysis, work breakdown structure, project plan, project and cost scheduling,
risk assessment, impact assessment, and general overview.

At the end of the project, each group should deliver the final report and give a 10 minutes
oral presentation. The instructions of the project are given one month prior the final
delivery. During this month, students will have 3-hours per week to work in the project in
class and discuss its progress with the lecturer. The topic of the project (that is, the event to
be organized) should be approved by the instructor.

3.3. Assessment

This activity contributes 30% to the final grade of the course on Project Management. The
assessment takes into consideration three main aspects: class meetings (25%), content
(50%), and the oral presentation (25%).

Class meetings refer to the active participation of students in working in the project in class.
Although all group members are expected to discuss regularly about the project, and must
have equal participation in completing the group work, their engagement might be
different. Accordingly, this score might not be the same for all the members of a group. The
final report is limited to 25 pages. A 10-minutes oral presentation is scheduled for the last
day of class. Two members of each group would be presenting the work to the whole class.
In order to ensure that all students have been involved in preparing the presentation, the
lecturer appoints these students the same day of the presentation.

Both the report and the support material to be used during the presentation must be
submitted through the online platform of the course one day prior to the oral defense.
Failure to submit these documents on time will result in a penalty in the project grade.

In order to boost critical thinking students are given an evaluation sheet (in the form of a
rubric) to self-evaluate their own work, in a scale form 1 (poor) to 5 (outstanding). This
form should be submitted after the oral presentation is completed. Also, during the
presentations, students are required to evaluate their classmates. The instructor also uses the
same rubric to assess the projects (see Table 1).
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Table 1. Rubric to assess the content and the presentation.

Criteria Description

Event idea Original, interesting, well-justified
% Feasibility Reasonable planning, budget and use of resources
‘g’ Information Proper description on how to organize the event
O | Risk assessment Risk impact, contingency plan, control plan

Impact assessment Social and environmental
= | Desian Slides Creativity, originality, clarity, text font choice, style
% g Structure Logical sequence
= Non-verbal skills Eye contact, body language, posture
S | Oral - - -
o Verbal skills Elocution, enthusiasm
& | defense - -

Comprehension Subject knowledge

Two additional questions are included in the evaluation sheet. First, students should adopt
the role of an investor and decide the two projects in which they would invest their money
in order to execute the project. Second, students are encouraged to self-reflect and analyse
in which degree each team member feels accountable and engaged with the project (how
tasks were distributed) and their opinion with respect to the other team members.

4, Results

Figure 1 graphically illustrates the evaluations from classmates (in blue), the members of
the group presenting (in red) and the lecturer (in green). From this figure it can be interfered
that students tend to be more critical with others’ work rather than with their own project.
One explanation for this lies in the fact that students are evaluating others’ work based on
the oral presentations, while when evaluating themselves have the full picture of their work.
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Figure 1. Comparison of the peer-, self- and lecturer’s evaluation for each of the criterion.

It is noteworthy to point out that there are three criteria where lecturer’s score were higher
than self- and peer- evaluations. The rationale behind this may lay in the fact that the
assessment of the lecturer was not only based on the information given in the presentation
but also based on a careful reading of the full report. Because of the limited time allowed
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for presentations, students from other groups might find difficult to evaluate the cost

structure, the risk assessment and the impact of the project.

When assessing their own work, results indicate that students are quite confident in terms of
their verbal skills, knowledge on the topic as well as in the design of the support material
for the presentation. Because during this course on Project Management students have to
perform several presentations, results indicate that students have developed communication
skills that help them presenting their work naturally in front of other people. This result is
very important, as in their daily profession, project managers are constantly asked to lead

meetings and negotiate with the different stakeholders involved in a project.

Following the rubric provided in Table 1, Figure 2 groups the items in three main

dimensions: Content, Design and Oral defense. Results confirm the previous observations.

Grades from the items included in the rubric were then transformed into a 0-10 scale. The
dimensions of “design” and “oral defense” were equally contributing (50% each) to the
“presentation” score. All students were also assigned with a “class meeting” grade which

4,4

S/

Y

3,6

T
Content Design

Oral defense

=&—Peer
~—Self

Lecturer

Figure 2. Comparison of the peer-, self- and lecturer’s evaluation for main dimensions.

assessed their participation in class. Table 2 summarizes all the records.

Table 2. Rubric to assess the project and the presentation.

Group Topic Content | Presentation | Class meetings*
[50%] [25%] [25%]
A Basketball tournament 9.2 8.5 8.5 (0.55)
B Barcelona tour 6.8 8.0 8.0 (0.00)
C Bear pong competition 8.0 8.8 10.0 (0.00)
D Solidarity Racing for breast cancer's cure 8.0 8.3 7.0 (2.19)
E Food truck meeting 8.0 7.3 8.0 (1.41)
F University Day 8.4 8.0 9.2 (0.41)
G “Unplugged day” for Google employees 8.6 8.0 9.0 (0.00)
H Wine workshop 7.6 6.8 7.6 (1.95)

* Standard deviation in brackets
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We also analyzed the correlation between instructor’s grades and the self-evaluations
performed. Results indicate that there is no correlation (p-value=0.5727).

With respect to the self-reflection questions, students show a high degree of satisfaction
with the activity. They positively assess certain aspects such as the design of the activity,
working in class and receiving the lecturer’s orientation, the choice of two people for the
oral presentation without previous advice, and the application of concepts learned in class.
Students also appreciate having worked in teams, by organizing and dividing tasks in a
balanced and fair way, and achieving a high degree of commitment with the project. They
express having contributed to the proper consecution of the activity, acknowledging not
only their tasks but also others’ work. Most of the students also report having understood
the importance and usefulness of activities such as the one described in this paper.

5. Discussion and conclusions

Active learning materialized in the form of project-based activities make courses more
enjoyable for both instructors and students, and most importantly, contribute to develop
students’ skills such as teamwork and critical thinking. However, while it is useful for
students to gain some exposure to the material through pre-class readings and overview
lectures, students do not fully understand and realize about their importance until they
actively take part and reflect on the meaning of what they are learning.

As for the specific experience described in this paper, although the activity has been
demonstrated to be of great profit, from direct observation during the session and the
feedback obtained from students there is still room for improvement. Particularly, it is
possible to envisage some aspects that need to be considered in future editions. First, there
is a need to consider the peer-assessment within the project’s global mark. Second, it is
recommended to introduce the project at the very beginning of the course, and, as the
course progresses and the contents are presented in class, start working in the project.
Lastly, we will include peer-assessment of the project’s report, so that each group will be
assigned to another project and would be expected to perform a critical review and
elaborate a report with their comments.

Several challenges were also faced. On the one hand, the course enrolled a large number of
students which impedes a sole instructor to fully gather all the concerns and feedback
during the “class meeting” sessions. On the other hand, the course enrolled both
engineering and business administration students which showed that business students
needed more help as they were not used to project-based activities.

All in all, and based on our experience, we posit that project-based activities are useful for:
(i) embedding all the concepts of the course in a single integrative project; and (ii)
developing critical thinking through the students’ own work and peer-work. Therefore, we
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argue that there is an urgent need to introduce project-based activities at all levels, but
particularly in master courses, where students are expected to be challenged with real (or
simulated) cases, as they will be in the near future, when entering the marketplace.
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Abstract

Indian Higher Education system has got 70 million students enrolled in
different technical and professional courses, which is highest in world. Being
the fastest growing economy, India has got global attention also. Despite
such strong foundation, the nation lacks a skilled workforce. The
expectations of the industry don’t match with what they receive as a
workforce. There has been a continuous effort in instilling technical,
communication, spiritual, leadership skills along with building a high
quotient of ethics and professionalism in the students. The problem lies
somewhere else, which needs quick attention. The present study attempts to
analyze the effect of independent variables assessment of self competence,
open to change, networking, professional growth, emotional growth, spiritual
growth, realistic expectations, interpersonal skills, conceptual skills,
technical skills, leadership skills, attitude towards planet, ethical disposition,
flexibility to work and orientation towards money on the dependent variable
Employment readiness through Regression analysis. The findings suggest
that students need to assess their self competence, develop an achievement
orientation attitude and work on technical skills in order to become
Employment ready. There are very few studies addressing this issue in Indian
context and researchers could find no published empirical work analyzing
the effect of all these variables on Employment readiness. This would serve
as a strong base for researchers in similar field. This study is beneficial for
academicians, policy-makers and academic regulatory bodies.

Keywords: Employment readiness, Indian higher education, Gen Y
employment readiness, Employability of Gen Y.
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1. Introduction

India has emerged out to be a hub of education attracting learners from around the globe. A
massive expansion has taken place in Indian Higher Education system as it boasts of
enrolling over 70 million students, highest in the world (FICCI, 2013). Despite having a
strong institutional base, the emerging economies like India and China lack skilled
workforce for MNCs (Multi National Corporations) as well as SMEs (Small & Medium
Enterprises) (Budhwar, 2004). Raina (2015) stated a study conducted by McKinsey across
nine nations including India and found that only 42% of employers felt that the newly
recruits were ready for jobs. According to the India skills report (2014), about 60%
population of India is available for working and contributing towards economy but only
25% of them are actually capable of being used by the market. The focus remains on
enhancing the hard skills of students ignoring the other aspects which may be significant
for taking up a job and sustaining it. The present study attempts to analyze the areas which
might be significant for students enrolled in professional courses, to learn skills which
makes them Employment ready. This study is beneficial for academicians, policy-makers
and academic regulatory bodies.

2. Literature Review

Ward, Riddle & Lloyd (2004) define ‘Employment readiness’ as “being able, with little or
no outside help, to find, get, and keep an appropriate job as well as to be able to manage
transitions to new jobs as needed” (p.1 ).They further explain the factors critical to the
success for one’s work life: a) Employability measures (skill enhancement, job search, job
maintenance, career decision making & career management), b) Challenges (systemic,
environmental & personal) and ¢) Facilitators to support challenges (outcome expectancy,
self-efficacy, work history & social-support). Every nation differs in the type of skill set so
required for making its youth employable. There is a difference of understanding the
employment readiness as a construct .Management thinker Shiv Khera in his book “You
can Win “focus on readiness for employment being understood in terms of right attitude
which is mandatory for professional to be employment ready . Rhonda Byrne in her book
“The secret “ highlights that whatever we want in life can be achieved by dreaming
,working towards it and achieving it .Readiness for employment and work in the corporate
world is also dependent on belief that somethings are destined . These can be seen as
dreams or objectives which need to be fulfilled. This philosophy is endorsed again and
again by eminent psychologists and social system whose preaching’s suggest that one can
carve out a place in life and be ready by believing in our dream and work towards
competencies so as to get what is destined . So being employment ready also needs to
create a dream and make it sure that it is destined to happen.(Jakes,2015) Professionals
need to be groomed both emotionally and psychologically to be employment ready .Apart
from this need is to find out the effect of individual variables like skill sets , spiritual and
professional orientation ,networking ,professional management etc. on the employment
readiness of the budding Gen Y work force.

Gen Y budding professionals are dynamic and their workplace expectations range from
good remuneration packages to flexible work options. They are tech-savvy and money-
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minded but understand the environmental concerns. Hamburg, Velden & Verhagen (2013)
describes some skills which are required in 21% century for becoming a part of work force,
they are interpersonal skills, innovative skills, professional expertise, academic skills &
entrepreneurial skills. Blom & Saeki (2010) conducted a survey to analyze the
employability levels of engineering graduates in India and what skills are necessary for
them, they concluded that communication skills (verbal & written), professional skills
(cognitive skills & aptitude to perform duties) and core skills for employment (general
attitudinal & affective skills). In order to make them employable the focus stays on their
ethical disposition, developing skills like interpersonal, communication, leadership,
professional attitude and perseverance (Junior Achievement Education, 2013). The
researchers could find very few studies focusing on all these variables in Indian context and
thus, this research will provide a sound foundation for researchers working in similar area.
Though a clear understanding and literature is available for importance of types of skills,
orientation towards growth ,networking etc. yet its relationship with employment readiness
has not been explored .

3. Research Methodology

This research initiative studies the impact of perceptual inferences of students engaged in
professional courses as regards a plethora of independent variables (IV’s) like self
competence, open to change, networking, professional growth, emotional growth, spiritual
growth, realistic expectations ,importance of interpersonal skills, conceptual skills,
technical skills, leadership skills, attitude towards planet, ethical disposition, flexibility to
work and orientation towards money on the dependent variable (DV) Employment
readiness. Regression analysis was conducted to observe the effect of various IV’s
mentioned above on the dependent variable (DV) Employment readiness. The dependent
variable of employment readiness was mapped using a 12 item self constructed
questionnaire. Requisite reliability and validity measures were adopted. The scale was put
to factor analysis which resulted in two distinct and identifiable factors namely attitude
towards growth and destiny .The questionnaire was constructed on a five point Likert
agreement scale to measure the responses on the decided variables. The questionnaire was
subjected to review by experts and their inputs have been incorporated accordingly.
Reliability of the same was computed to be Cronbach Alpha (.975). According to Nunnally
(1978, p. 245) the instruments used in basic research have reliability of about .70 or better.
Our universe comprises all the institutions imparting professional and technical courses in
Delhi-NCR region of India. The sampling was multistage. In the first place it was
purposive wherein the researchers drew out a list of management and technical institutions
affiliated by AICTE (All India Council for Technical Education). The list was generated
through the web link http://trueguides.blogspot.in/2011/03/list-of-aicte-approved-colleges-
in.html. At second stage sampling was stratified wherein self financing management and
technical institutes were selected from the list. Out of it, 2 management and 2 technical
institutes were selected for the study. Final year students were administered questionnaires
so as to record their perceptual inferences regarding skill set and ethical orientation. A total
of 30 students per institute filled the questionnaires. Out of 120 filled questionnaires total
of 107 completed questionnaires were taken for the study.

4. Hypotheses
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There will be a significant effect of assessment of self competence, openness to change,
networking, professional growth, emotional growth, spiritual growth, Attitude towards
planet, interpersonal skills, Conceptual skills, Technical skills, leadership skills and ethical
disposition on employment readiness of students engaged in professional courses.

5. Results and Discussion

The mean and standard deviations along with measures of skewness and kurtosis for each
variable have been calculated . The variables were well within the threshold of skewness
and kurtosis. To further investigate the normality of data we conducted Kolmogorov-
Smirnov(KS) test of normality. The result showed that all variables are coming from a
normal distribution. SPSS was used for the purpose of analysis. Regression was performed
to find the significant effect of different independent variables (IVs)on employment
readiness of students engaged in professional courses(DV) .Employment readiness was
measured in terms of attitude towards growth and destiny. Correlation analysis was done to
understand the relationship between perception of Gen Y budding managers as regards
their employment readiness (DV)and different other variables(IVs).It was observed that the
perception about how ready the Gen Y mangers were for employment with the industry
was highly correlated with their assessment of self competence (r=.801,p<.01). Studies are
there to support that throughout the socialization process the Indian student is exposed to
the idea that whatever is destined to be will happen and that we should dare to dream
.However it is believed on the other hand that it is pertinent to draw a link of perception
about being successful with the ability to prioritize competencies required for fulfilling
ones dream (Jakaes,2015) Strong relationship also existed between the aforesaid variable
and assessment of Gen Y managers regarding their importance of the activities and
training for the  concept professional growth(r=.776,p<.01)and  spiritual growth
(r=.508,p<.01).However low correlations were recorded for the relationship between the
DV and importance of interpersonal skills (r=.293,p<.01)though it was highly correlated
with the importance the respondents attached to conceptual (r=.715,p<.01)and technical
skills(r=.769,p<.01). Moderate relationship was observed between the DV and the other
IVs like importance of ethical disposition, importance of sensitivity training towards
building realistic expectations from corporate ,Attitude towards the planet and importance
of understanding of networking.In other words destiny can be self constructed by
enhancing self competence and skills . The belief that one is the engineer of his own
destiny is a strong cultural input that a child gets from birth .Ironically however the system,
education and family places greater impetus to harnessing social skills rather than technical.
There are special lectures for interpersonal skill development wherein the importance of
technical skills is diluted in most of the technical and professional curriculums.
(Choudhury, 2014). To further investigate the effect of 1\Vs on the DV through a stepwise
regression analysis was done .The perception of Gen Y mangers regarding their assessment
of self competence (ASC), importance of the activities and training for the concept
professional growth(TFPG)and technical skills (TS)was calculated. The result is shown in
table 1.1. Stepwise regression was used to determine the significance of each variable. This
procedure has been used in previous studies (Hatten, Schendel & Cooper, 1978;Eisenhardt
& Schoonhoven, 1990). The model is significant which explains 64%of variability of
employment readiness. According to the regression model the effect of assessment of self
competence (ASC), importance of the activities and training for the concept professional
growth(TFPG)(B=.31)and technical skills (TS)(B=.24)is positive, though the most
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significant contributor is assessment of self competence (ASC)wherein one unit
improvement in Assesment of self competence results in 0.345 increase in employment
readiness.(B=.345). Other IVs like to check for the existence of multicollinearity. Variance
inflation factors (VIF) have been calculated and are observed to be well within the
acceptable range hence, multicollinearity does not influence the results. Therefore, it can be
concluded that the model is a good predictor of employment readiness of Gen Y budding

managers.

Table 1. Model Summary

Std. Error
Adjusted of the R Square F Sig. F
Model R R Square | R Square | Estimate Change Change dfl df2 Change
1| .801° 0.641 0.638 0.40539 0.641 | 187.694 1 105 0
2| .831° 0.691 0.685 0.37804 0.05 16.745 1 104 0
3| .841° 0.707 0.699 0.36968 0.016 5.757 1 103 0.018

a. Predictors: (Constant), assesmentofselfcompetence
b. Predictors: (Constant), assesmentofselfcompetence, professionalgrowth

c. Predictors: (Constant), assesmentofselfcompetence, professionalgrowth, Technicalskills
d. Dependent Variable: employmentreadiness

Table 2. Coefficients

Unstandardized Standardized
Coefficients Coefficients Collinearity Statistics
Model B Std. Error Beta t Sig. Tolerance VIF
1| (Constant) 0.406 0.268 1513 | 0133
assesmentofselfcompetence 0.893 0.065 0.801 13.7 0 1 1
2 | (Constant) 0173 0.256 0.675 0.501
assesmentofselfcompetence 0.557 0.102 0.5 5.465 0 0.355 2.818
professionalgrowth 0.38 0.093 0.374 4.092 0 0.355 2.818
3 | (Constan) 0.229 0.252 0908 |  0.366
assesmentofselfcompetence 0.384 0.123 0.345 3.123 0.002 0.233 4.291
professionalgrowth 0.321 0.094 0.317 3.418 0.001 0.331 3.022
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Technicalskills
0.22

0.092 0.241 2.399 0.018 0.281 3.558

a. Dependent Variable: employmentreadiness

6. Conclusions and Implications

There is no denying to the fact that there exists a skill gap between what industry expects of
students and what they have to offer. Around 80% of engineering graduates are
unemployable (Times of India, 2016). Millions of students graduate ever year but more
than 50 % of them are not employable. The academia and institutes imparting higher
professional education feel that the skills that make a student employable are problem
solving attitude, team-player, leadership capabilities, adaptive to changes, basic technical
knowledge, communication skills and creativity (Panse, n.d.). The institutes are focusing all
effort in harnessing these skills and thereby preparing the Gen Y workforce to be smart
workers wherein the importance of technical knowledge, right attitude and self confidence
and competence is relegated a back seat. However as per the students who are in the
process of learning towards development into an employable workforce are having a
different perspective. The research findings indicate that importance of clear assessment of
self competence is the key. It has emerged out to be the most important factor in
determining the Gen Y employment readiness. More so the budding professionals link their
dreams and destiny along with growth orientation in terms of prioritizing what they require
for fulfilling their dreams and know clearly that it is dependent on their attitude towards
self , growth attitude and technical skill proficiency which however is not catered to by the
system of higher professional education in its current form. Talking of skill development,
prime minister of India Mr. Narendra Modi stated that employment creation and skill
development are the main priorities of Indian Govt. so that this gap is acknowledged.
Further, mentioning the percentage of available skilled workforce in India, he pointed out
that less than 4 % of its population is skilled as compared to South Korea (96%), Japan
(80%), China (47%) and Germany (74%) (Nanda, 2015).1t is the need of the hour to
develop a positive attitude towards oneself & the way they are also learnt ,are very
important (Schein, 1967). Gen Y feels that the right impetus should be given to imparting
on the job technical knowledge to make them more job ready for a dynamic industry.
Though the curriculum followed is age old and doesn’t fit the expectations of recruiters
anymore. The technical knowledge is not as per industry standards, which is a cause of
worry for our budding professionals. There is an immediate need of revising the curriculum
and teaching methods (Choudhury, 2014). Employability skills can be taught at
institutional or job level as they are teachable (Robinson, 2000). Learning hard and soft
skills will make them street-smart. However, the superficial knowledge in their respective
domains leads to low motivation and low self-assessment and thereby leading to inability to
visualize their dreams, believe in themselves and develop a growth orientation so as to be
employable. Sensitivity training must be imparted to students in order to inculcate sound
professionalism and positive attitude in them thereby helping them to carve their own
destinies. Due to right orientation given by some premiere institutes, their students are
winning the race with lucrative packages. Whereas, students from other institutes are
lagging behind because they think they are not competent enough to grab a dream job or
remuneration equivalent to those from premiere institutes . There is an urgent need to
bridge this increasing gap of learning requirements by all stake holders like institutions,
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regulatory bodies, administrators, parents and policy makers. Our research can be
instrumental in giving insights to institutions to rework on their learning modules and their
processes of implementation so as to draw a vivid and objective path towards learning for
employment.

7. Limitations of the Study and Areas of Further Research

No work is accomplished without precincts, because margins open the way for further
growth. Size of sample was a constraint and major limitation of the study. Comparisons
may also be done between 2tier, 3 tier cities and metropolitan cities as this research is
limited only to Delhi NCR.
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Abstract

This paper introduces the framework conditions of the internationalization
process of the higher education system in Germany and gives an overview of
the implementation of international Master’s programmes in engineering
education and the characteristics of student migrants in this field of studies.
Developments on the macro-level clearly indicate political interest to attract
more international students for German universities and the technical
disciplines in Germany are already very successful in this endeavour. With a
special focus on higher education reforms in engineering, this paper is based
on an investigation directed at the meso-level, the motivations and strategies
at the level of university and faculties for establishing such international
study programmes. The results of a qualitative study will be presented that
was conducted at the engineering faculties of the Ruhr-Universitat in
Bochum between December 2014 and August 2015. With the overall aim of
investigating in how far the decisions made on university and faculty levels
are related to the general political endeavors to attract international talent,
the different stakeholders’ interests and implementation strategies such as
language policy were considered.

Keywords: Internationalization; Higher Education Reforms; Student
Migration; International Master Degree Courses.
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1. Introduction

Facing a predicted shortage of highly qualified workers due to demographic change and the
loss of human capital through emigration (SVR 2011), Germany and fellow industrialized
nations have long since recognized the potential of international students who might be
recruited as highly qualified talent in the areas of science and technology (Chaloff &
Lemaitre 2009; Bhandari et al. 2011).

In Germany, the structural changes that took place in its higher education system during the
last 20 years nowadays appear to work rather effectively in attracting such international
talent. After the General Agreement on Trade in Services (GATS) in 1995 had liberalized
the sector of tertiary education along with the global exchange of services in general, the
amendment to the Framework Act for Higher Education in 1998 finally opened the
possibility for fundamental changes to the system of study courses and degrees at German
universities. With the overall goal of attracting more international students, those now
began to gradually implement the two-stage model of Bachelor’s and Master’s degrees,
thus replacing the one-stage system with Diploma and Magister degrees (Schnitzer 1999).

The substantial reformation process of the German higher education system allowed for the
implementation of international degree courses. While in the old system recognition of
study periods and degrees from foreign universities had been difficult, the overall goal was
now to attract more highly-qualified, international talent by facilitating the access to
German study programmes. To achieve this, new degree courses were designed according
to their clientele’s needs, especially with regard to language requirements and
organizational support (KMK 1997). Supported by the German government and the
German Academic Exchange Service (DAAD) with special funding programmes, German
higher education institutions were particularly eager to implement such internationally-
oriented study courses on the Master’s level.

In this process of implementing new degree courses at German universities, the engineering
disciplines were among the first to develop internationally-oriented offers. As student
numbers in this field were still comparatively low, the attraction of international talent was
seen as a welcome opportunity (Rotter 2005). About 15 years in the process of
implementing the two-phase study model and international degree programs in the German
higher education system, the database of the DAAD today lists no less than 800
international Master degree courses and 140 international Bachelor’s programmes (DAAD
2015). Defining the subject criterion “engineering”, this database reveals 245 international
Master degree courses.

Germany belongs to the countries that draw the highest amount of all student migration
(exchange and degree mobility) in engineering education. (Macready & Tucker 2011). Of
all disciplines chosen by international students in Germany, engineering belongs to the
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most popular ones with a percentage of 25% (Apolinarsky et al. 2013). In comparison, only
19.8 % of all German students are enrolled in technical study courses. With regard to the
distribution among study phases, the largest share of international students who study
engineering in Germany is actually enrolled in Master degree courses. In contrast to this,
foreign students of the humanities have the largest share in bachelor’s degree courses and
students of natural sciences in the PhD phase (ibid.).

There are several noteworthy characteristics of student migrants in German engineering
disciplines, one of them being their national background: By far the largest shares of
international engineering students in Germany (with 40% each) are of East-Asian or Asian
nationality (ibid.). In general, a high amount of foreign students in the technical subjects in
Germany is from countries with low to upper middle per capita income and only 17% from
high-income countries. The largest share of international students from countries with high
per capita income (36%) is enrolled in the humanities, especially languages and cultural
studies, in Germany. The comparison of technical and cultural disciplines also indicates a
gender-specific distribution: While the cultural and philological studies are clearly
dominated by female students (36% from developing countries, 44% from industrialized
countries), the engineering disciplines are preferred by male international students in
Germany (36% of all foreign students from developing countries, 27% from industrialized
nations) (Schnitzer 1999).

The following sections of this paper describe the results of a case study that aimed at
investigating the meso-level of academic migration in engineering: The level of engineering
faculties and decision-makers at universities who decide on ways to implement new study
programs and who find themselves in between political decisions on the German higher
education system (macro-level) and the student migrants themselves (micro-level). This
paper presents work in progress, with the outlook of investigating the student’s perspective
in the near future.

2. Case Study: International Master Degree Courses in Engineering at the
Ruhr Universitat Bochum

2.1 Object of Investigation and Research Design

The Ruhr Universitdt Bochum (RUB) is located in the area of the Ruhr in Germany and
home to 5,600 employees and more than 41,000 students at 20 faculties. Over 7,000
students study at its three engineering faculties. The RUB was one of the first universities
in Germany to implement the two-stage model of Bachelor’s and Master’s degrees. The
international study course Computational Engineering at RUB for example was one of the
first to be funded by the programme “internationally oriented courses” by the German
Academic Exchange Service, the DAAD (Rotter 2005, S. 172). Today, there are seven
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international Master’s programmes in Engineering and Natural Sciences at the Ruhr
Universitdt Bochum and an extension of this offer is planned as part of the university’s
internationalization strategy. Some of the international degree courses received additional
funding by a rectorate programme called “Master 2.0” in 2011, designed to support the
implementation of study programmes that are interdisciplinary and strongly research-
oriented, as well as international. This investigation was directed at three international
Master degree courses in the RUB’s engineering disciplines: Computational Engineering,
Lasers and Photonics, as well as Materials Science and Simulations.

Based on a thorough study of secondary literature on internationalization of the German
higher education system and specifics of academic migration in engineering education,
guidelines for a qualitative study with semi-structured interviews were developed. The
interviews (a total of 6, with 1-2 persons and about 90 minutes each) were conducted
between December 2014 and August 2015 with study coordinators and persons in charge of
these three international Master degree courses at RUB, as well as the person responsible
for international Master’s programmes at the university. In order to retrace the decisions
made on these institutional levels regarding the programmes’ implementation, the key
questions were directed at the overall goals driving the different stakeholders as well as the
programmes’ language policy. Furthermore, interview partners were asked for an
assessment of the actual application situation and the composition of student body.

2.2 Stakeholders’ Motivations and Implementation Processes

The three international Master degree courses in the focus of this research are anchored in
the three engineering faculties of the Ruhr-Universitat: While Computational Engineering
(Comp. Eng.) is located at the Faculty of Civil and Environmental Engineering, the
organization of Lasers and Photonics (LAP) is a cooperative project of the Faculty of
Electrical Engineering and Information Technology and the Faculty of Mechanical
Engineering (supported in teaching and projects also by other faculties such as Physics,
Astronomy, Chemistry and Biochemistry). Materials Science and Simulation (MSS)
belongs to the Interdisciplinary Centre for Advanced Materials Simulation (ICAMS), which
was established as a research centre in public-private partnership between the Federal State
of North Rhine-Westphalia and industry partners. The implementation of an international
Master degree course was included in the framework agreement of this institute. While
Comp. Eng. already started off in 2000 and was partly funded by the DAAD as mentioned
above, both LAP and MSS received their first students in 2011.

On the level of the university rectorate, international Master degree courses were (and still
are) called for as part of the overall internationalization strategy and are partly supported
financially (as was the case for LAP and MSS through the funding of “Master 2.0’), mainly
with funds for organizational support. Yet, the interviews with rectorate and faculty
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representatives showed that the main initiative for a programme’s implementation had to
come from the respective institutes, engineering faculties and/or chair(s) involved on the
content-related side. The main reason for implementing these international degree courses
on the engineering faculties’ (and partly employers’) side was the acquisition of suitably
qualified doctoral candidates. According to them, it is getting increasingly difficult to
recruit enough candidates from German engineering (or natural science) students at the
bottleneck of certain highly-specified, interdisciplinary research areas.

2.3 Language Requirements

Internationality is defined similarly by these three programmes: They are open to
international as well as German students and their course offer is taught entirely in English.
This language prioritization presents a sharp contrast to the regular degree courses at the
RUB engineering faculties, whose course offer is (still) mostly taught in German. As the
study programmes are taught in English, foreign applicants do not need to provide any
proof of German language skills for their application. They need however to certify a
sufficient knowledge of the English language via test results from TOEFL (e.g. with a
minimum score of 550 in the paper-based test), IELTS or similar. From the viewpoint of
the chairs and faculties responsible for the implementation of the Master degree courses, it
is essential to offer international students the possibility to study completely in English in
order to receive a sufficient amount of qualified applications to select from. According to
their estimation, application numbers (which currently amount to several hundreds) would
be significantly lower if the programmes were offered in German or German/English.

However, the interviews also showed that the coordinators of the Master’s programmes put
a strong emphasis on the importance of German language skills for the German labour
market and regularly advice international students to take German classes during their
studies. They are aware that while good English skills suffice to do PhD research at their
chairs and faculties, employers (especially of small and medium-sized companies) in
Germany still require at least a solid basic knowledge of German. Moreover, as the
coordinators of Computational Engineering put forward, they are starting to demand
German skills also from students applying for research positions, as these language skills
are still important for teaching positions at the Engineering Faculties whose regular
curriculum is mostly in German.

2.4 Composition of Student Body and Challenges to be Faced

The composition of student body is similar in all three programmes: By far the largest share
of students is male and from Asia and East-Asia. Top among the list of countries of origin
are India, Iran, Pakistan and China, followed by Russia and Eastern European countries. A
smaller number of students come from North America or Western Europe to study in
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Germany. Although all Master degree courses are open to international and German
students alike, there are only a few German students enrolled in all three programmes.

Table 1. Distribution of Nationalities among Students. (Total number of students in all three
Master degree courses, winter term 2013/14).

M India

M Iran

M Pakistan
B China

M Rumania

M Russia

B North America

Source: Own depiction, Data Warehouse Ruhr-Universitdt Bochum (2014)

Regarding the distribution among nationalities, all three programmes would wish for more
diversity and try to promote it through their selection processes. However, the total
application numbers from Indian, Iranian or Chinese students are so high (with several
hundred Indian applicants each year for Comp. Eng. for example), that even a weighting in
favor of underrepresented countries cannot provide an even distribution.

A major challenge the study coordinators are facing during the application process (apart
from the high numbers of application documents that have to be dealt with) is evaluating
the qualifications international students earned at their home universities. For although
Bachelor and Master are globally known and accepted degrees by now, highly
interdisciplinary requirements of these Master’s programmes make it hard to judge whether
first study phases at a foreign university provides the applicant with a sufficient basic
knowledge in the different fields. Fortunately, this evaluation becomes easier with
increasing numbers of applicants who come from the same home institutions over the years,
often after having learnt about the German study offers from professors or fellow students
at home.

Once selected, the study coordinators assess their students a generally high motivation and
eagerness for their studies. On the other hand, they note that only a small number of
students come to Germany with prior knowledge of the German language. Thus, while most
of them intend to learn German when in Germany, this endeavor turns out to be more
difficult for most of them than they might have expected. The combined situations that only
few fellow students in these international programmes are German and that there are
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usually large groups of one nationality lead to a lack in opportunities of German-speaking
interaction. Moreover, the work load of studies (which most international students try to
fulfil within the regular time because they cannot afford to prolong their studies in
Germany) does not allow for many extracurricular courses and activities. All three
programmes are therefore trying to encourage student’s initiatives such as language
tandems or free time activities that bring them closer together not only as a group within
their study programme (which already seems to work very well), but also with German
engineering students. However, the organization and support of such international Master’s
is already a very time and cost intensive project for the chairs and faculties, so capacities
are rather limited.

3. Conclusions and Potential for Further Research

The three international Master’s programmes in the engineering sciences at the Ruhr
Universitdt Bochum belong to the large share of international degree courses in Germany
that are open to international as well as German students, while being taught entirely in
English. The composition of their student body corresponds to the general specifics of
international engineering students in Germany. With regard to the stakeholders involved in
the implementation of such international study programmes and their motivations, it can be
said that while university rectorate and even external employers are in some cases involved
in planning processes and funding, the organizational responsibility lies mostly with
decentralized organizational units such as the ICAMS institute and the three engineering
faculties. Decisions to offer the programmes in English only were in all cases made in order
to attract high numbers of qualified international students, partly to win suitable doctoral
candidates for the research of the chairs and institutes involved. However, learning German
is being recognized as a central asset by programme coordinators and they try to promote
this among students. A rather homogeneous distribution of national backgrounds and
lacking interaction with German-speaking students present the largest challenges for these
international Master degree courses, together with difficulties in the assessment of
qualifications from foreign universities in the application process.

Complementary to this investigation on the meso level of internationalization processes in
higher engineering education, the motivations and decisions of international students who
come to Germany to study in international Master’s programmes might be the object of
future research. It would be interesting to analyze whether student’s intentions to work in
the host country after graduating from their studies affect their selection of destination
country and whether experiences (such as language acquisition) during their studies make
them change their plans. Considering the student’s viewpoint on international Master
degree courses in this way would help to clarify whether — and how — stakeholder’s goals of
attracting highly qualified talent can be achieved through the implementation of such
programmes.
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Abstract

South Africa has the largest number of people living with HIV and AIDS in
the world. A concerted effort is needed to address this epidemic, lest a socio-
economic crisis may cripple the country. Education may be the most powerful
weapon in this regard, with universities playing a critical role in addressing
this concern. In 2015, a funding program was initiated by Universities South
Africa to facilitate this integration. Subsequently, the Department of
Electrical, Electronic and Computer Engineering at a South African
University of Technology set out to re-design their curricula to include vital
aspects relating to HIV and AIDS. A responsive driven curriculum design
was adopted whereby the perceptions and expectations of facilitators and
students in this department towards HIV and AIDS education were sought.
An online open-ended questionnaire was used to gather both qualitative and
quantitative results. This paper presents the initial findings of this study. A
key recommendation of this study is to develop a digital online module
addressing advanced HIV and AIDS education with special focus on its
application in the workplace.

Keywords: tertiary education; feedback; online module; perspectives
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Perceptions on HIV and AIDS education between facilitators and student of Electrical Engineering

1. Introduction

HIV and AIDS is currently one of the main causes of death in various countries of the
world. Sub-Sahara Africa is the worst affected region where it accounted for 74% of
mortalities due to AIDS related causes in 2013 (UNAIDS, 2014). Whiteside (Whiteside,
2002) states that the estimation peak, or decline of the true death toll, cannot be established
until the full waveform of the epidemic has been seen, which might take as long as 20
years. It is also stated that unless there is a concerted effort to address the socio-economic
impact of this disease, in particular HIV and AIDS-related poverty, things will get much
worse over the coming years and decades.

Although South Africa (SA) does not have the largest percentage of infection, it has the
largest number of people living with the disease in the world, being estimated at
approximately 5.51 million people (Africa, 2014). HIV and AIDS school education in SA
falls under the life orientation curriculum. It starts with basic information at primary school
level and is further integrated into secondary school curricula (DoE, 2011), where
education focuses primarily on introducing learners to the various diseases and how they
may be contracted, highlighting their basic human rights, and helping learners to grasp how
they can maintain a relatively healthy lifestyle.

Recently, Universities SA mandated all universities in the country to step up their efforts in
responding to this epidemic (HEAIDS, 2010), in a drive to provide on-going and relevant
education regarding this disease. However, reports indicate that higher educational
institutions in SA are not integrating HIV and AIDS education into their curricula with
enough vigour (De Lange, Van Laren, & Tanga, 2014; Tanga, De Lange, & Van Laren,
2014). Reason seem to be a perception that students have learnt everything there is to know
about the epidemic during their school education (Wilmot & Wood, 2012). Similar research
conducted by Higher Education AIDS (HEAIDS) concluded that universities in SA did not
see it reasonable to integrate HIV and AIDS education into their curricula (HEAIDS, 2010).

The following research questions therefore arise: “Are facilitators at a University of
Technology in SA favourable towards including HIV and AIDS education in their
curricula?” “What type of HIV and AIDS education do students at this university require?”
“How may this integration of HIV and AIDS into the engineering curriculum be achieved?”
The answer might lie in the declaration that education is the single most powerful weapon
against HIV transmission (Sukati, Vilakati, & Esampally, 2010). Providing this on-going
and relevant education may well be achieved by making use of appropriate educational
technologies in higher education.

The Department of Electrical, Electronic and Computer Engineering at the Central
University of Technology (CUT) in SA set out to re-design their curricula to include HIV
and AIDS education by adopting a responsive driven approach. The first step in this
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approach involved obtaining the perceptions and expectations of facilitators and students
towards HIV and AIDS education. The purpose of this paper is to present these results and
subsequent recommendations. Kosslyn and Rosenberg’s (Kosslyn & Rosenberg, 2001)
notion of perception states that one’s perception, being either positive or negative,
influences one’s behaviour which in turn affects beliefs. The importance of student
perceptions was discussed as early as 1949 with Tyler who stated that student’s views
should be seriously considered because they are the receivers of the curriculum (Tyler,
2013). Pinar (Pinar, 2012) stated that a student driven curriculum produces desirable results
because of its responsive nature. The paper will firstly discuss a number of current HIV
and AIDS educational programmes, followed by the research methodology. Results are
presented in corresponding topics so that correlations can be drawn. Conclusions are
discussed with possible considerations and proposals for future content development.

2. HIV and AIDS in higher education

In 2010, HEAIDS published the findings of a Rapid Assessment Survey as sent to Deputy
Vice Chancellors (DVC) and Deans at all Higher Education Institutions (HEI’s) of SA
(HEAIDS, 2010). DVCs were asked to describe their priority activities with regard to HIV
and AIDS education in their institutions. The results of this survey revealed that there is no
generic approach for HIV and AIDS education in Universities of Technologies, as well as
for traditional universities in SA. Furthermore, those who did indicate a priority activity did
so for different faculties. Priorities were are also vague with many focusing primarily on
creating awareness of the disease, with no indication of activities in Engineering. 5 of thel7
universities did not even indicate priority activities regarding HIV and AIDS education.
Noteworthy is the priority activities for the University of KwaZulu-Natal that aims to
provide support for students and staff to be tested and to obtain treatment.

One can state that currently in SA, no generic approach exists for HIVV and AIDS education
in higher education. It is of concern that the last report on this issue was only documented
in 2010. Newer strategies and activities must have been implemented since then to ensure
the successful education of students regarding this epidemic. On a more positive note,
Universities SA did initiate a funding program in 2015 to further facilitate more and
intensive HIV and AIDS educational programmes for higher education in SA. The funding
program includes a section on content development which becomes the focus of this paper
in terms of determining what specific content electrical engineering students are interested
in for such an educational programme.
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3. Methodology

A descriptive survey study is used to gather both qualitative and quantitative data.
Descriptive studies can provide information about the naturally occurring health status,
behavior, attitudes or other characteristics of a particular group, without changing or
manipulating any variables. This type of study is ideal to use as it seeks to understand
specific people’s views (Yin, 2013). Fraenkel and Wallen (Fraenkel, Wallen, & Hyun,
1993) contend that qualitative and quantitative approaches are not diametrically opposed,
but, can complement one another. A qualitative approach was preferred because it enabled
participants to freely express their views, while providing rich textual data about a
particular phenomenon (Creswell, 2002). A quantitative approach was used to analyse a
series of closed ended questionnaires which were drawn from the literature.

Pragmatism was used as a research paradigm for this study, as it is an ideal paradigm for a
mixed methods approach (Creswell, 2002). In the mixed methods research community,
pragmatism is defined as a deconstructive paradigm that debunks concepts such as truth and
reality and focuses instead on what works as the truth regarding the research questions
under investigation (McCoy, 2015).

The target population was restricted to all facilitators in the Department of Electrical,
Electronic and Computer Engineering at CUT. This negates the need for a sampling
technique. However, only students enrolled for Logic Design Ill, Electrical Engineering Il
and Digital Signal Processing 1V were asked to complete the questionnaire, which forms
the data collection instrument. The reason for this was to first pilot the questionnaire in an
attempt to resolve any concerns, ambiguity, misinterpretations, difficulties, errors and
questions of validity.

Two questionnaires were developed, one for facilitators and one for students. Ethical
clearance was requested and received for both questionnaires. Facilitator’s and students
questionnaire’s was loaded onto e-Thuto (learning management system). Of the 22
facilitators in the Department, only 9 voluntarily completed the questionnaire resulting in a
response rate of 45%. 17 were males with 3 females, of which 11 were black, 1 was
coloured and 8 whites. The student’s could access there questionnaire during November
2015. However, only 74 of the 100 attempted the questionnaire, of which 36 successfully
completed it. This resulted in a response rate of 36%. The completed questionnaires were
received from 28 black students, 4 coloured students and 4 white students. They comprised
24 male and 12 female students with the majority between the ages of 21 and 25 years of
age (23 students). Reasons as to why 38 students did not successfully complete the online
questionnaire were also sought in an effort to improve the survey. Results of this process
are not presented in this paper.
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The questionnaires were designed to consist of five specific sections. The first section
measured participant perceptions on integrating HIV and AIDS education into higher
education. The second section targeted student prior knowledge of HIV and AIDS
education in order to verify what content was covered at school level. The third section
focused on HIV and AIDS educational content specifically aimed for the workplace. The
fourth section sought to obtain perceptions of electrical engineering students with regard to
what other specific content they would prefer to see in the HIV and AIDS educational
programme. The fifth section obtained participant responses with regard to preferred modes
of delivery of the educational programme.

4. Results and discussion

As stated, the purpose of this paper is to obtain facilitator and student perceptions on the
integration of HIV and AIDS education into an electrical engineering curricula. These
results could lead to an effective responsive curriculum design.

4.1. Perceptions on HIV and AIDS education
It is important to determine perceptions on HIV and AIDS education.

Results show that 50% of the facilitators felt that students have been taught enough about
HIV and AIDS in primary and secondary school, and hence it should not be integrated into
the university curriculum. Contrary to this, only 10.7% of the students felt they have
enough knowledge where 67.9% of the students stated that they would like to learn more
about this disease in order to protect themselves.

Only 37.5% of the facilitators felt that HIVV and AIDS is a problem affecting everyone and
that every facilitator should teach students about this disease wherever possible. One can
conclude that 67.9% of the students want to learn more in order to make a success of their
future career, but only 37.5% of the facilitators would have a positive attitude towards such
an educational programme. So, great care should be taken when designing and
implementing an HIV and AIDS educational programme for higher education, as all
facilitators need to buy into the concept if it is to be successful.

4.2. HIV and AIDS education prior knowledge

On average, 85% of student responses to questions on HIV and AIDS education as taught
in primary and secondary school were correct. 50% of facilitators indicated their confidence
in the HIV and AIDS educational programme provided in primary and secondary school by
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stating that it was sufficient to equip students with the necessary knowledge. These
facilitators therefore felt that there is no need to integrate another HIV and AIDS
educational programme into the university curriculum. However, students want to learn
more, which leads to questions about what content for the workplace and content in general
would students want to know.

4.3. What students want to learn about HIV and AIDS education

It is important to determine what other type of content would be desired by electrical
engineering students in a new HIV and AIDS educational program at university level.

15.8 percent of the students indicated that they would welcome more general knowledge on
the subject, thereby suggesting more awareness is required. 26% of the students indicated
that voluntary counseling and testing for HIV and AIDS should be included in the program.
Workplace related concerns for HIV and AIDS infected people were further requested by
21.1% of the students. This equates well with the previous subsection in this regard.
However, the most requested information in this regard relates to various treatment options
and complications of these treatments (31.6% requested this). Some of the student
comments included “How are people with HIV and AIDS treated at the work
environment”, “How does it correlate with CD4 count and how are ARV used”, “What are
the different laboratory tests that are performed” and “How can I treat and care for someone
having it”. These comments suggest that some students are really concerned about how this
disease is diagnosed and treated. Thoughts from the facilitators, with regard to content,
were concentrated on preparing students on how to act and behave when faced with a
situation of working with an HIV positive colleague.

4.4. Perceptions of mode of delivery

A responsive curriculum design would seek participant feedback on different modes of
delivery of the required content. Two main proposals surfaced from the facilitator and
student questionnaires. Firstly, 75% of the students indicated that they would prefer the
introduction of a compulsory module which should be taught by an HIV and AIDS
specialist. This module should feature across all levels of education, which each subsequent
level building on previous knowledge. One student stated “I personally think there should
be a subject such as Life Skills (it’s just an example) where all these topics can be
addressed, even if it is once every month for all faculties. Every session can be focused on a
different topic concerning the challenges we are facing in this regard”. 3 facilitators
commented as follows “HIV and AIDS should be taught to students in generic modules
such as Life Skills, not in engineering education”, “Our students barely have time to learn
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about HIV and AIDS. They struggle with our engineering subjects in such a short period of
time” and “The syllabus is already full and time is limited, so at this stage there is no way
that I can bring this into my syllabus.” These comments suggest, that while students want a
separate module dedicated to HIV and AIDS education, there seems to be no place for it in
the already packed engineering curriculum. This gives support to the second proposal,
being a digital approach.

19% of students indicated that the content for the HIV and AIDS educational programme
may be shared using e-Thuto, social media, mobile phones and the Internet. Facilitators
further indicated that “Digital literacy is important”. Study guides and pamphlets may also
be incorporated into this digital approach. This would afford students the opportunity to
review the information at their own time and leisure. It would also provide those students
who really want to learn more with the needed information to make an informed decision
when working with someone infected with HIV and AIDS.

5. Conclusion

The purpose of this paper was to present facilitator and student perceptions of integrating
HIV and AIDS education into an electrical engineering curriculum. A responsive
curriculum design is thus envisioned. Responses from facilitators indicated that such an
educational programme is a waste of time, as students already know enough about this topic
as they were taught about it during primary and secondary education. On the other hand,
students felt they do not know enough about this topic, especially with regard to HIV and
AIDS in the electrical engineering workplace. What chemicals and electronic equipment
would be problematic to handle by infected personnel? What treatment (both emotionally
and physically) should be provided to someone in the workplace that has been infected?
Answers to these and other questions may be provided by considering a digital approach.
Institutional learning management systems may be used to disseminate this specific
information to those students who want to learn more. This will negate the need for a
specialised module to be incorporated into a fully packed electrical engineering curriculum.

Although this descriptive survey study was only limited to 9 facilitators and 36 students, it
provided sufficient reason to investigate an HIV and AIDS educational program centered
on workplace content. It has also been possible to address the concerns identified in the
online questionnaire, thereby making it now possible to release the questionnaire to a
greater pool of students. Results of the refining process of the questionnaire and future
responses are planned for another paper. The initial results of this study may now already
be used, in collaboration with an occupational health specialist (specialising in HIV and
AIDS) to develop a relevant HIV and AIDS educational program for CUT. Using such
educational programs in an effective way may just be the most powerful weapon that
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currently exists to continue the fight against HIV and AIDS, which still remains one of the
leading causes of death in Sub-Sahara Africa.
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Abstract

The course of Anatomy and Histology is studied in the first year of Dentistry
at the University Cardenal Herrera CEU (Alfara del Patriarca, Spain). Its
practices consist on choose freely six different tissue samples and draw their
most representative features. These practices were made by optical
microscopy until 2014, and in 2015 was introduced the virtual microscope
exclusively. The aim of the study is to test whether this new teaching method
has improved the quality of exercise and the understanding shown by
students. First, the best exercises of both years were chosen, and from them
some drawings from the same tissue were compared. Some tissues which
samples for optical microscope were hard to obtain, were drawn for the very
first time thanks to the virtual microscope. Also, with the virtual microscopy
the drawings contained more details and definition. The understanding of the
structures improved, shown by a more functional, detailed and defined vision
of the tissues. The labels of the virtual microscope helped to the self-study
and avoided the loss of unnoticed structures. In conclusion, replacement of
optical microscope by the virtual microscope is a teaching improvement and
facilitates student learning.

Keywords: Virtual; Optical; Microscope; Teaching; Histology; Improvement
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1. Introduction

Virtual slides are digital reproductions of optical microscope slides that can be viewed by a
software that can emulate a traditional microscope (Dee, Lehman, Consoer, Leaven, &
Cohen, 2003). These slides can be explored in a web browser that closely simulates
examination of real glass slides with an optical microscope (Kumar et al., 2004). The
technology for production of virtual slides was developed in 1985; but was in the late 1990s
when desktop computers had enough processing speed to expand virtual microscopy and
use this technology for education. As a result, by 2000, the use of the optical microscopy in
medical education had decreased for allow the entry of virtual microscope in the faculties
(Dee, 2009). In 2001 Bacus patented a system for fast scan of microscope samples and turn
them into virtual slides (Bacus & Bacus, 2001). In 2009, about 50% of pathology courses in
United States already have or expect to implement virtual microscopy (Dee, 2009). The
virtual microscope has advantages and disadvantages respect to the optical microscope.
However, the student preferences for one or other microscope change widely (Scoville &
Buskirk, 2007).

One of the main advantages is the saving cost: the optical microscopes and glass slides are
expensive and require maintenance and reparations (Dee, 2009). The virtual microscope
only needs a computer or tablet with a web browser (Rehatschek & Hye, 2011). Also, the
single-use microscope laboratory can be converted into a multiuse computer laboratory
(Dee, 2009). Other advantages cited are that the virtual microscope is easy to learn, and
students and professors adapt very quickly to the use of the virtual microscope (Kumar et
al., 2004). Respect to the higher resolution, the slides provides excellent image quality
(Kumar et al., 2004) in part thanks to the improvement of the streaming (Afework et al.,
1998) Virtual slides are always focused and with an adequate level of light adjustment
(Harris et al., 2001). Also the exploration of the sample is much better in the virtual
microscope: virtual slides enhance the ability of the students to grasp and explore
morphological features better than optical microscope (Dee et al., 2003). They are able to
magnify, scroll and take pictures of images of their samples for use them for their notes or
presentations (Goldberg & Dintzis, 2007).

The use of labels in the virtual microscope allows students to find tumours o growths
(Afework et al., 1998). The students can write their own notes in the slide, which helps
them to understand deeper the sample (Goldberg & Dintzis, 2007). Other advantage is the
standardization of the content, because all students are exposed to the same samples. The
virtual microscope avoids the problem of maintaining a satisfactory assortment of glass
slides, which are easy to break (Goldberg & Dintzis, 2007). In addition, the virtual
microscope allows the group study being able to point with a finger to features on virtual
slides, allowing interaction tutor-student or between students (Randell et al., 2012) and
allowing to focus on the links between histology, physiology, and pathology (Goldberg &
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Dintzis, 2007). It has been studied that the use of virtual microscope reduce the learning
time: students learn more quickly (Harris et al., 2001) and the time required for a concrete
lesson can be reduced to a half (Heidger et al., 2002). The average marks of the practical
exams also increase (Goldberg & Dintzis, 2007). Other of the advantages is that the virtual
microscope is always available: students can review the samples at any time, not only when
the microscopy laboratory is open(Goldberg & Dintzis, 2007) This is useful especially
preceding practical examinations (Harris et al., 2001). Also, the students can use additional
features of the new media, such to share the findings of the slide to the community or in
social networks (Rehatschek & Hye, 2011). Also professors can take advantage of the
accessibility, efficiency, and pedagogic versatility of the computer and the Internet (Dee,
2009). In the future is expected the introduction of the virtual microscope using a
Powerwall, a high-resolution array of 28 computer screens (Treanor et al., 2009).

However, the virtual microscope also has some disadvantages. To digitalize a collection of
slides for the first time is expensive and requires investment (Goldberg & Dintzis, 2007). It
is a problem to store and process the extremely large quantity of data required for a
collection of virtual slides (Catalyurek et al., 2003). A single slide consists of 5 to 30 focal
planes, with about 7GB each one, which means a total of 35-210GB per slide (Ferreira et
al., 1997). The speed can also be an obstacle: depending on the speed of the Internet
connection, there can be a large latency in processing these data when changing zoom or
browsing the sample (Ferreira et al., 1997), especially in periods of high peak demand
(Kumar et al., 2004). Other problems are related to the public use: Nowadays, only few
virtual microscopes for public use can be found on the web, perhaps due to a lack of
solutions at reasonable cost (Glatz-Krieger, Glatz, & Mihatsch, 2003). In the future it is
need to work in the development of a public domain set of virtual slides (Harris et al.,
2001). For ending, there is the problem of the oblivion of the optical microscope. Students
must have the chance to learn techniques of traditional microscopy, maintaining some of
them in the laboratories (Goldberg & Dintzis, 2007).

2. Objectives

The course of Anatomy and Histology is studied in the first year of Dentistry at the
University Cardenal Herrera CEU (Alfara del Patriarca, Spain). The practices were made
by optical microscopy until 2014. In them, following an explanation by the teacher,
students must choose freely six samples and draw their most representative features. In
2015, for the first time, the practice was made using only the virtual microscope
histologyguide.org created by professors Robert L. Sorenson PhD y T. Clark Brelje PhD.
The aim of the study is to test whether this new teaching method has improved the quality
of exercise and the understanding shown by students.
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3. Material and methods

The first step is to choose the best exercises performed by students of the Anatomy and
Histology course in 2014 and 2015. The second step is to choose from these exercises,
some drawings for compare them and observe the main changes between both microscopes
and obtain conclusions.

4. Results

First, it is very notorious that in 2015 the students chose tissues that were not drawn up
until now, because normally they are very difficult to obtain or the samples are fragile.
Thus, as shown in Figure 1, students chose brand new samples such compact bone or eye
thanks to their availability in virtual microscope. It is also very evident that the student
drew both tissues with a high level of detail.
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Figure 1. Compact bone on the left, and eye on the right, both with virtual microscope 2015.

In Figure 2 it is compared the renal cortex drawn using an optical microscope and a virtual
one. It shows how the student using an optical microscope drew the characteristic rounded
contour, a classic detail that is lost in the virtual microscope. Because the optical
microscope used in the practice cannot achieve more than 50x magnification, the Bowman's
capsule is not appreciated in detail, so the student interpreted it as a glomerulus with
random nuclei inside. The level of detail that shows the virtual microscope is much higher,
appreciating all the contours of the cells and their nuclei. In this way, students could see
more clearly the structure of the renal cortex.
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Capsules of Bowman Capsule of Bowman
Optical microscope, 2014 Virtual microscope, 2015

Figure 2. Comparison of two drawings of the renal cortex.

In Figure 3 a sample of skeletal muscle is shown. Watching through the optical
microscope, the muscle fibers intersect and the student has the impression that they form a
tangle, putting the focus in the striations and rounded nuclei. Using the virtual microscope,
the student drew every fibre separately and also realized that the nuclei are elongated and
not round.

Skeletal muscle Skeletal muscle
Optical microscope, 2014 Virtual microscope, 2015

Figure 3. Comparison of two drawings of skeletal muscle.
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In Figure 4, a sample of intestinal microvilli are observed. This sample is hard to prepare
because it is very difficult to make a longitudinal section of the villi. In fact, in the picture
of the left the villi are cut axially, making it difficult for the student to understand the villi
as fingerings from the mucosa. In the professional virtual slide, the cut is perfectly
longitudinal, and the student can draw the structure of the villi with great precision and
understanding its whole structure.

Intestinal villi Intestinal villi
Optical microscope, 2014 Virtual microscope, 2015

Figure 4. Comparison of two drawings of the small intestine.

The Figure 5 is a sample of tongue. Due to the absence of labels, the student who used the
optical microscope focused on the oral mucosa, drawing the stratified squamous non-
keratinized epithelium that was the most striking thing of the sample due to its intense red
colour. However, the student who used the virtual microscope, aided by labels, noticed the
huge number of structures that are in the tongue, drawing many papillae and numerous

serous glands. Despite this self-study, the teacher should continuously check the
development of the exercise and resolve doubts.
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Tongue Tongue
Optical microscope, 2014 Virtual microscope, 2015

Figure 5. Comparison of two drawings of the tongue.
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5. Conclusions

The replacement of the optical microscope by the virtual microscope in the courses of
histology not only implies an improvement in costs, also results in a better understanding of
the samples by the students, helps them to have a more functional, detailed and defined
vision of the tissues. Thanks to the labels they can learn by themselves the main landmarks
of the sample and not to miss unnoticed structures. It also allows the learning of organs and
tissues which samples are difficult to prepare for the optical microscopy.
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Abstract

Problem of globalization of the educational process and integration into the
international educational space is one of the most urgent problems for the
Kazakh universities. In this regard, generalization of experience in training
of PhD students is of particular interest, since training of PhD students is
different in different countries. The example of the organization of
educational process and scientific research in the PhD studies of chemical
specialties at Faculty of Chemistry and Chemical Technology Al-Farabi
Kazakh National University shows the peculiarities of the organization and
defense of dissertations in Kazakhstan universities.

It is shown that the training of specialists - doctoral students at Kazakhstan
universities is carried out on the basis of theoretical and practical tests. At
the same time currently the state of theoretical training and practical
research is 1:1,5 however there is a tendency of decrease of the theoretical
training.

Conditions for preparation and defense of PhD-dissertations are described.
The main requirements for the defense are marked: fulfillment of theoretical
training and practical research in amount of 75 credits, the publication of
results in journals with non-zero impact factor and approbation of the results
in international scientific conferences.

Keywords: modules; credits; Ph-doctoral students; curriculum; dissertation.
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1. Introduction

One of the most important modern trends of economic development is internationalization
and with respect to higher education is expressed in student and teacher mobility,
internationalization of curricula and programs, establishment of regional and international
university networks, export of educational services and related problems of the quality of
education and international accreditation [1,2]. Since 2010, Kazakhstan became the 47th
country that along with European countries began to carry out studies at universities by the
principles of Bologna process. This assumes, first of all, the transition to 3-level model of
training; academic mobility of students and teachers; the transition to a system of quality
assessment of education through accreditation and academic ranking of universities [1-3].
The transition to a three-stage education in higher education institutions of Kazakhstan is a
fait accompli. By the results of 2015 in the QS rankings of universities Al-Farabi Kazakh
National University takes 275th place. Since 2005, National Universities of Kazakhstan
began training in Ph-doctoral studies. The purpose of this article is an analysis of
organization of classes, research and defense of the thesis for Ph-doctoral universities in the
chemical specialties of Kazakhstan.

2. Main part

The distinctive feature of organization of classes in the Ph-doctoral studies at the
universities of Kazakhstan is the presence of theoretical training and the implementation of
research into practice. Therefore, Kazakh National University pays great attention to the
preparation of curricula, including theoretical training, as well as research work. Let us
consider this on an example of the curriculum of specialty "Chemistry" in Al-Farabi
Kazakh National University.

Ph-doctoral students training on specialty "Chemistry" goes in two directions: "Basic
Chemistry" and "Applied Chemistry" (Table 1).
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Table 1. Content of curriculum of specialty “Chemistry”

Ne | Main blocks Name od modules Number of credits
1 | Fundamental disciplines Compulsory state modules 3
Compulsory professional modules 15
2 | Specialization disciplines Modules of individual educational 18
paths
paths 1
paths 2
paths 3
paths 4
3 | Additional types of training | Professional practice 6
Research work and final thesis 28
Thesis preparation and defense 5
Total 75

Taught component of curriculum includes “Fundamental disciplines” and “Disciplines of
specialization”. Fundamental disciplines consists of 18 credits, 3 of them are taken by
“Compulsory state module” and 15 credits are assigned for “Compulsory professional
module”.

Discipline of Compulsory state module “Theory and problems of physical chemistry” is
studied in both directions: in the “Fundamental chemistry” and “Applied chemistry”.
Compulsory professional module includes subjects on modern aspects of radiation and
polymer chemistry, colloid, analytical and biological chemistry, problems of catalysis and
petrochemistry, chemical physics, etc.

PhD students study specialization disciplines by 4 individual trajectories. At this block PhD
students study 6 disciplines, each one of them includes 3 credits, total 18 credits.

Block “Additional types of training” includes parts “Professional practice” (6 credits),
“Research work and preparation of dissertation” (28 credits) and “Final dissertation” (5
credits).

Altogether curriculum of PhD specialty “Chemistry” includes 75 credits, 36 credits takes
theoretical learning. However, it is necessary to specify the ratio of Kazakhstan credits to
ECTS credits (Table 2). Given the fact that the ratio of Kazakhstan credits to ECTS credits
is 1:1.5 [1], it is possible to approve, that the total number of credits mastered while
studying at PhD Doctoral studies is (75-1.5) = 112.5.

Table 2. The ratio between Kazakhstan credits and ECTS credits

1 credit 45 hour= 15 hour cur.+15 hour IWS+15 hour
IWSL

1 ECTS credit 25-30 hour = 12,5-15 hour cur.+12,5-15 hour
extracur.

The second feature of organization of classes in doctoral studies - every year decrease of
the period of theoretical training. If earlier doctoral students passed theoretical training
during the first 2 years, now that period is 1.5 years. From 2016-2017 academic year, the
ratio of theoretical and practical training will be changed in the direction of increasing of
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the share of practical work. Moreover, the period of theoretical training will be 1 year (2
semesters of 15 weeks).

It is necessary to note, that not all countries include theoretical instruction into the doctoral
program. For example, in the UK universities there are optional courses for PhD students,
which are recommended to visit at the doctor's degree. These courses are devoted for the
organization and planning of scientific research, exploration of new computer programs,
etc. The main time PhD students use for scientific research. A similar provision in the
training of scientific personnel is observed in Russian universities. Young scientists pass
exams there on the specialty and one foreign language (mostly english), which gives them
access to defense of the thesis in the presence of relevant publications [4].

At the same time in Hungary universities according to the curriculum of PhD some time is
allocated for theoretical instruction. As in Kazakhstan universities, in Hungary universities
PhD studies take 3 years or 6 semesters, during which students learn 180 credits. Among
them 100 credits are engaged in the thesis preparation and 80 credits devoted to the
theoretical courses, preparation of publications, patents and teaching practice. In this case,
only the special courses, such as, Spectroscopy, Structure Investigated Methods are studied
and no basic courses. PhD students select the elective courses depending on the dissertation
topic. As in Kazakhstan universities, PhD students in Hungary are also involved in teaching
activities.

Regarding the organization of defense of the thesis there are 3 Dissertation Councils on
Faculty of Chemistry and Chemical Technology, where the defense of dissertations is held
in the following directions of chemistry [5]:

1. Chemistry; Ecology (chemical and technical sciences);

2. Chemical technology of inorganic substances, chemical technology of organic
substances;

3. Nanomaterials and Nanotechnology.

Each year about 10 people defend dissertations in the Dissertation Council on specialties
"Chemistry” and "Ecology" (Table. 3). They are PhD graduates of Al-Farabi Kazakh
National University and other universities in Kazakhstan.

Table 3. Number of defended dissertations at the Faculty of Chemistry and Chemical
Technology of Al-Farabi Kazakh National University

Specialization 2011 year | 2012 year 2013 year 2014 year | 2015 year
Chemistry 7 7 7 3 7

Ecology - - 1 5 5
Chemical technology of | - - 2 4 5
inorganic substances

Chemical technology of | - - 1 4 3

organic substances

Nanomaterials and | - - - 6 8
nanotechnology

Dissertations are devoted to actual problems of catalysis, analytical and colloid chemistry,
electrochemistry, preparation of new catalysts, creation of polymer materials for medicine,
flocculants for wastewater treatment, development of methods for soil remediation,
methods of analysis for radiation safety of population, development of assessment methods
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of soil contamination, evaluation of human impact on the environment of oil and industrial
regions of Kazakhstan.

The requirement for admission to the defense of PhD students is mastering of the
curriculum, implementation of the research timetable and publication of the results in
journals from the List of periodicals recommended by the Ministry of Education of
Kazakhstan, and in journals which have impact factor and included in the database of
Thomson Reuters and Scopus. Furthermore, PhD students must approve research results at
international conferences.

One of the factors of integration into the international educational space of training process
of doctoral students is the fact that one of the consultants of PhD student is a foreign
scientist with an experience in the field of studies of this PhD student in whose laboratory
the doctoral student carries out research for a minimum of 4 months. For that, he must have
an appropriate level of English. It should be noted that in the preparation of curricula
authors study the curricula of the leading European universities and take over their
experience. Based on the analysis of KazNU and other countries we can conclude that in
the PhD program of al-Farabi Kazakh National University it is necessary to reduce the
share of theoretical education for a corresponding increase of the labor input, spent on the
implementation of the research work. Further work on the improvement of PhD students
training will be aimed at the globalization of curricula and the training of specialists
capable of working anywhere in the world.
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Abstract

The presence of students with disabilities in the universities is increasing.
Faculty needs to be trained in order to attend these students and with the
objective to offer and inclusice education. The aim of this paper is to identify,
describe and explain the barriers and aids that students with disabilities
experience in university classroom. Forty four students with disabilities
participated in the research. A biographical narrative methodology was
used. The university-life histories of the students were complied by making
use of in-depth interviews, lifelines and photographs. Results indicate the
important of faculty training in matters concerning disabilities and new
technologies, informing to the faculty of the presence of students with
disabilities in their classroom, the existence of a specific service to support
the faculty and the important of improving a positive attitude toward the
disability. These results are dicussed in line with other studies.
Recommendations are maded according to inclusive education and offering
keys to universities to provide training plans leading to inclusive education
and learning.

Keywords: students with disabilities; high education; faculty training;
inclusive education.
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1. Introduction

In 1998, the UNESCO World Declaration on Higher Education, based on the Universal
Declaration of Human Rights (WHO, 1948), forged a new vision of higher education,
which underscores the right of every person to an education and equal rights of access to
higher studies for all. Fuerthemore, the Convention on the Rights of Persons with
Disabilities (UN, 2006) stated that persons with disabilities must be ensured access to
higher education, professional training, adult education and life-long learning.

In Spain, Organic Law 4/2007 on universities had already referred to the inclusion of
persons with disabilities at universities. It also included the obligation for university
environments to be accessible, and inclusion of the principles of universal accessibility and
respect for all in plans of study.

The number of university students with disabilities is increasing (Debram & Salzberg,
2005). In this sense, universities should be inclusive and respond to the needs of the entire
student body. Ferni and Henning (2006) explain that participation in educational
environments is restricted by inaccessible curricula, negative attitudes of faculty and
physical barriers. The social model of disability (Oliver, 1990) poses the need for
restructuring these environments in such a way that the entire student body can participate
and learn in them.

Many studies have been developed and highlighted that students with disabilities have to
cope with continuing barriers, whether in the macro-institutional environment (inaccessible
buildings and virtual environments, unending administrative bureaucracy, unapplied
regulations, etc.) or in the micro-institutional classroom environment (negative attitudes
and uniformed faculty members, strict, non-inclusive curricula, absence of adjustments,
etc.) (Morifia, Lopez, & Molina, 2014). In this sense, students with an invisible disability,
many often prefer not to reveal their disability because they are perceived negatively by
others (Riddell & Weedon, 2014). This is worrying because although in some cases, faculty
members have helped the student and shown a positive attitude, many faculty has not been
sufficiently sensitive or has shown a complete lack of training in how to attend these
students in the classroom (Moswela & Mukhopahdyay, 2011). This is important, and some
of the key factors to success of students with disabilities include knowing the professors,
and professors’ attitudes or willingness to adapt curricula (Leyser, Greenberger, Sharoni, &
Vogel, 2011). Hadjikakou and Hartas (2008), mention that most faculty members have
neither training nor previous experience in the subject of disability. In this sense, it is
necessary to train and inform faculty members in matters referring to disability.

The main objective of this paper is to identity, describe and explain barriers and aids related
to faculty that students with disabilities experience in classroom.
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2. Method

This study pertain to a wider research funded by the Spanish Ministry of Economy and
Competiveness entitled, “University barriers and aids identified by students with
disabilities.” This four-year study (2011-2014) was carried out by a multi-disciplinary
research team of professors from different areas and branches of knowledge (Education,
Economics, Health and Experimental Sciences).

The research is based on a biographical-narrative methodology. Through it, it was
attempted to make students with disabilities heard. It has been previously concluded that
this type of methodology emphasizes the importance of people talking about themselves,
without repressing their subjectivity. Therefore, as a methodology for research, it is most
suitable for listening to the voices of groups such as students who could be suffering from
discrimination. Specifically, the research was designed in two stages. After their informed
consent had been acquired, 44 students participated in the first. Several different discussion
groups were held (at least one in each of the five fields of knowledge®) and individual
interviews (oral and written). In the second, in-depth life histories were constructed for 16
of the participants. Some of the instruments used for collecting data employed in these
histories were the in-depth interview, photographs and lifeline. As the life histories were
characterized by their polyphony, it was indispensable to include the voices of other
persons in the university trajectories of the main characters.

This paper concentrates on the recommendations that university students with disabilities
made for faculty training. Data were collected during three years. The range of age was
between 19 to 59 years, being the mean 30.5 years old. Of these, 22 were men and 22
women. Twenty five percent of them were in the first year of their degree studies, 16% in
the second, 25% in the third, 14% in the fourth and 9% in the fifth. The remaining,
approximately 11%, were studying for a master’s degree. Finally, using the university’s
terminology, 38% of the students participating in the study had physical disabilities, 15%
psychological disabilities, 36% sensorial disabilities and 11% had difficulties associated
with some organic problem (asthma, degenerative diseases, etc.).

Data analysis was done from a double perspective. On one hand, for each history, what is
called a narrative analysis as proposed by Goodley, Lawthom, Clough and Moore (2004)
was done. On the other, a structural analysis (Riessman, 2008) was done for comparative
analysis of all the information collected with all the techniques and people participating,
using a system of categories and codes, as proposed by Miles and Huberman (1994) with
the MaxQDA10 data analysis program.

! The fields of knowledge included are: Health Sciences, Experimental Sciences, Social Sciences and Law, Engineering and
Technology, and Humanities.
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3. Results

All participants identified faculty training in matters concerning disabilities as a necessary
and unavoidable improvement, which the university must make. In fact, they recommended
that the faculty be trained in the specific content referring to disability and the needs arising
from it. In this respect, a basic demand that arose was that the faculty be informed of the
different types of disability, since depending on which it is, the response may be different:

“RSP10%: | think the most effective thing for training would be for them to have knowledge
of the needs that each type of disability has, and how they can respond to it, like how to
adapt notes to braille, Right?”

These students suggested too that it is necessary to make the faculty aware of the presence
of students with disabilities in the classroom who must be given an appropriate, quality
response. It is about making faculty members aware of the subject so they show a closer
and more proactive attitude toward disability.

There should also be a service supporting the faculty in this matter, which could assist them
whenever they found a student with a disability and did not know how to respond to him®.

“RCS4: But who supports the professor? ...it would be good if there were orientation
specialists in higher education ...technical and educational adaptation, different clearer,
concise teaching techniques ...~

Participants believed that professors received insufficient support from the university on
how to respond to diversity. They commented, for example, on how faculty members often
had to face students with disabilities in the classroom for the first time, but the information
they received from the institution was minimal, and did not specify how to respond to the
special needs of the students.

Several barriers related to the faculty were among the main obstacles identified by the
participants in the study. Specifically, with regard to training, it was emphasized that the
faculty is neither informed nor trained.

Other students emphasized that the problem was the absence of a positive attitude toward
the disability. They suggested that it is complicated for the faculty to be trained to attend to

To protect the confidentiality of the participants in the study, abbreviations are used to identify them. Thus, RSC refers to Health
Sciences, RSE to Social Sciences and Law, RSP to Social Sciences (Education), RTE to Engineering and Technology and
Experimental Sciences and RH to Humanities. Each of these abbreviations is accompanied by a number that identifies the
participant.

3 The only service which the University currently has for this purpose is the Disabled Student Services Office. Only one person
with a degree in psychology works there, for a population which in academic year 2014/2015 was as many as 600 students.
Therefore, the authors of this article believe that the question is not that the service does not exist, but that due to the large number
of students it has to serve, the functions it performs are others.
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diversity because to do it, first they have to empathize with these students, and sometimes
that is not the case.

The new technologies and how they can contribute to inclusion of students in the university
was another of the points the students who participated in the study recommended to
faculty.

In addition to insisting on making use of the new technologies in general, students with
visual disabilities also made concrete proposals, like promoting the use of digital
blackboards, or locating monitors on each desk so students could view the information the
professor is projecting more easily. However, the barriers in this section appeared when
faculty members decided not to use the technological tools they already had available to
them, whether due to lack of interest or training in their use.

“RSP5: For a person who is blind, technology is always extremely important, because if it
were not for today’s technology... So of course, I think there is ignorance about the
circumstances of each person with disability, but also about technology. Professors should
be trained in this the same way they are trained in their field or subject.”

The students also indicated that the university’s virtual teaching platform was a huge help
to them.

“RCS8: Virtual teaching platforms are very good and can be very useful to the student.
However, this is another matter that should be reviewed, because there are professors who
do not take this type of technological tool seriously.”

4. Conclusion and Discussion

The students with disabilities who participated in this study recommended that faculty have
to be infomed and trained in matters concerning disability. Therefore, faculty members
must be made aware and have an opportunity for training to understand the advantages of
inclusion. As Hurst (2006) says, training in disability should be obligatory for the entire
staff. Such a training proposal should be based on the principles associated with effective
learning for everyone and its sessions should be participatory. Thus it would be
recommendable for universities to have a training plan so that its faculty can be adequately
trained in dealing with these students.

Some universities have already accepted the challenge and have designed awareness
training programs to prepare faculty members for this purpose (eg. Debran & Salzberg,
2005; Guasch, 2010;Teachability, 2002). Some of these materials are more specific and
concentrate on how to respond to the students depending on the type of disability, while
others are broader, including matters referring to inclusive higher education (inclusive
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classroom methodology, curriculum adaptation, etc.). Zhang et al. (2010) recommend that
to facilitate participation by faculty members, training should be online and go at their own
pace.

Some content that seems to be indispensable in the design of faculty training for responding
to the educational needs of students with disabilities, is the universal learning design
(Watchorn, Larkin, Ang, & Hitch, 2013). Applying a universal design to learning means
guaranteeing equal access to teaching and learning, and as Pliner and Johnson (2004)
suggest, conceiving of training from this perspective leads to benefiting not only students
with disabilities, but also the rest of the students.

Finally, it is fundamental to consider the use of the new technologies inside and outside of
the classroom to favor inclusion of students with disabilities (Pearson & Koppi, 2006). As
Seale (2006) explains, in many institutions, e-learning has become an essential tool of
learning for many students. Several studies have already reported that the lack of faculty
training could become a methodological obstacle and a significant educational barrier for
students. Along this line, successful use of methods with specific tools for accessibility of
students with disabilities, as some studies argue, not only depends on their technical nature,
but also on teaching factors.
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Abstract

Scientists have had a role in higher education since the very first institutes of
higher education. While this role has evolved considerably in the last
century, the period that has seen the most significant changes has been the
last four decades. The rapid expansion of the higher education sector and the
massification of education through the commitment of the state to free
education has seen the role of scientists in higher education in Ireland swell
to incorporate new responsibilities and expectations. In this paper a brief
history of the role of scientists in higher education and the recent changes to
that role are presented. Although these changes are focused on the role of
Irish scientists, similar changes can be identified across Europe. A new
strategy for supporting scientists in higher education is proposed — a
research-informed masters programme in science education that provides the
necessary skills and experience for early career scientists in higher education
to cope with the demands of their positions.
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1. The Early Role of Scientists in Higher Education

Scientists and institutes of higher education have been inextricably linked since the very
first institutes of higher education. While the term “scientist” has only existed since it was
coined by William Whewell in the nineteenth century (Yeo, 2003), science has existed in
education in some form since the rise of natural philosophy in the sixth century in ancient
Greece. It initially entailed investigation into the “natural world that concentrated on
questions of material causation” (Lindberg, 1992). These early scientists found their natural
home in the Platonic Academy and eventually in mediaeval universities. Pedersen (1997)
points out that "in medieval terms, the schools and universities... at that time [were] the
only real workshops of science and learning”. In lIreland, the first university was the
University of Dublin, Trinity College, founded in 1592 by Queen Elizabeth, and together
with Oxford, Cambridge, St Andrews, Glasgow, Aberdeen, and Edinburgh made up the
seven ancient universities of Britain and Ireland. The first gathering of scientists in higher
education in Ireland came in 1683 when a group of natural philosophers founded the Dublin
Philosophical Society at Trinity College (Wilde & Lloyd, 1844). These scientists began a
relationship between science and higher education that would culminate in eighteenth and
nineteenth century Ireland producing some of the most distinguished scientists of the time,
such as mathematician William Rowan Hamilton (1805-1865), geologist/physicist John
Joly (1857-1933) and physicist George Francis Fitzgerald (1851-1901). Around the same
time, the Leviathan telescope at Birr Castle was established as the largest telescope in the
world from 1845-1917 (Yearley, 1995). This period in Irish science is one of the most
significant: "the years between 1780 and 1880 can only be hailed as a golden age for Irish
science... Ireland's leading figures in science were men enjoying the highest of international
scientific reputations” (Davies, 1985). The nineteenth century brought challenges for
scientists in higher education in Ireland. The ongoing political and religious tensions
eventually saw the establishment of new universities. The Catholic Church, with its power
over lrish education growing through its primary and post-primary school influence,
demanded institutes of higher education that were not deemed a threat to the faith, as it
“would not allow the education of Catholic students in overtly secular institutions as this
could lead to the erosion of Catholic faith and morals, due largely to their exposure to the
works of suspect philosophers, historians and scientists” (O'Riordan, 1897).

2. Recent Challenges & Developments

Across Europe in the twentieth century scientists found more opportunities in higher
education thanks to the rapid expansion of the sector. Ireland benefited from significant
investment from the state that facilitated a period of growth and expansion: “the Irish state
made a long-term commitment to investment in education from the 1960s, largely absent in
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the first generation of independent statehood, which was sustained over the following two
generations” (Loxley, Seery, & Walsh, 2014). After this expansion of higher education, the
next meaningful development to the role of scientists in higher education was the influence
of the European Union and the injection of research funding. This was mirrored by
commitment from the Irish state to research and innovation which helped drive the
economic boom in the 1990s. The Programme for Research in Third-Level Institutions
funded €1.2 billion for basic research from 1998 onwards. In the early 2000s, the global
financial crisis brought on a recession which caused a sea-change in Irish state investment
and huge cuts to basic research. Although foreign investment saw total spending on
research and development grow during this time (See Figure 1, from Butler (2015)), the
lack of research funding for crucial areas such as astrophysics, particle physics and
mathematics presented a challenge to scientists, especially early-career researchers in
institutes of higher education.

CELTIC TIGER TAMED

Ireland’s total spending on research and development (R&D) has risen since the recession, but the
government’s R&D funding has fallen.
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Figure 1. Source: Butler (2015). Original data: OECD/World Bank.
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3. A New Strategy

To get a sense of how these developments have impacted on early-career researchers, a
research project is underway to collate the myriad challenges that currently face scientists
during the early stages of their working lives. Work on this project is in its infancy, but
already it is clear that as a consequence of the dearth of funding for basic research, growing
demands are being placed on lIrish scientists to perform more core duties in increasingly
competitive environments. Gathering input from Irish scientists across institutes of higher
education has shown that these duties now include: securing research funding, publishing
frequently and diversely, disseminating research, informing policymakers, seeking out
commercialisation opportunities, teaching, tutoring, mentoring, supervising, assessing
students, developing new courses, understanding and utilising social media and mass
media, embracing public engagement and involving the public in decision-making
processes. Many of these duties can be traced back to the objectives of the European
Commision and the tenets of “responsible research and innovation” (Owen, Macnaghten, &
Stilgoe, 2012). In a bid to ensure scientists are more equipped to carry out some of these
duties and succeed in their discipline, a new research-informed masters course has been
developed at Trinity College Dublin that provides education and skills to cope with these
new challenges. The course takes the form of an M.Ed in Science Education and is
designed around four core modules: “Science in Society”, “Communicating Science”,
“Learning Theories” and “Frontier Research and Current Debates” with the overarching
aim being to give participants a critical understanding of the role of science in society.
While incorporating traditional components of science pedagogy and curriculum, it also
draws upon growing fields of science education, including informal learning and public
engagement (Roche, 2015). There is an emphasis on developing skills that are becoming
crucial to scientists in higher education in Ireland such as an understanding of science
governance, publishing, funding, policy and ethics in order to enhance career opportunities.
It will also actively engage in, and be informed by, science education research. A key
component of the M.Ed is the partnership with Science Gallery Dublin — a world-leading
public engagement space that will bring expertise and practical experience to the course for
all the scientists. Figure 2 shows an example of the type of public engagement experience
that Science Gallery Dublin can bring to an M.Ed in order to support scientists in higher
education.
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Figure 2. The image on the left is from an exhibition called “RISK LAB” which invited members of the public to
consider the underlying probabilities associated with risk-taking behaviour, such as gambling. The participants
shown are visitors to the exhibition that are engaging in a game of poker while wearing biosensors that are
displaying their physiological responses to the stresses of taking risks. The image on the right is from an
exhibition called “FAT” which explored the relationship and stigma surrounding fat and diet. The mediators in
these images are Science Gallery employees in the mold of traditional “explainers” with the crucial difference
that they do not solely explain the exhibit in the traditional “deficit model” of science communication (Trench,
2008) but instead engage in conversations and facilitate a discussion around the topics emerging from the
exhibition. Source: Science Gallery Dublin, Trinity College.

4. Conclusion

Trinity College Dublin embraces novel strategies for coping with challenges in higher
education, such as recently offering a postgraduate certificate in 21st Century Teaching &
Learning in association with Google Ireland (Roche, 2014) in order to address the need for
stronger computer science skills among post-primary teachers. The M.Ed in Science
Education is the latest effort to help cope with challenges to science in Ireland, in particular
to support scientists in higher education struggling to meet the demands imposed upon
them due to a lack of national funding in basic research. The M.Ed in Science Education is
a strategy we feel will not only empower scientists to adapt to their changing role in higher
education but also ensure that they are central to any future developments in scientific
policy.
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Abstract

The degrees of the faculty of Chemistry of the University of Barcelona have
implemented a quality management system (QMS) (Real Decreto 1393/2007;
Real Decreto 861/2010). One of the common subjects taught in formative
period of the students is Quality and Prevention. The competences that the
students must acquire are knowing the QMS and the basis of certification and
accreditation. They must also have skills to plan and propose actions to
ensure quality and to prepare documentation of a quality management
system, among others. The aim of the work is the execution of internal audits
carried out by students to analyze the degree of skills and competences
obtained by the auditors throughout the course Quality and Prevention.
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1. Introduction

The degrees of the faculty of Chemistry of the University of Barcelona have implemented a
quality management system (QMS) (Real Decreto 1393/2007 and Real Decreto 861/2010).
One of the common subjects taught in formative period of the students is Quality and
Prevention. The competences that the students must acquire are knowing the QMS and the
basis of certification and accreditation (Company6 and Rios, 2002). They must also have
skills to plan and propose actions to ensure quality and to prepare documentation of a
quality management system, among others.

The audit may be a useful tool not only for the acquisition of skills and abilities but also for
evaluating the students. The training for developing the capabilities of auditors can include
experimental programs. Auditing is a structured process that involves the application of
analytical skills but during the audit they should also receive guidance on the professional
approach to ethics, fundamental principles and the consequences of unethical behavior.

The audit process involves the understanding of the entity to be audited, the internal
processes and the related controls, to perform analytical procedures and to report the
conclusions. According to the standard ISO 19011 (ISO 19011), they have to verify the
observance of effective controls.

2. Methodology

The methodology is based on three basic pillars: training students, conducting audits and
monitoring and evaluating the process (Fernandez et al., 2015). First a training session is
carried out with the students auditors where they receive the basic features of the audit and
information about the tasks, together with the relevant documentation. This documentation
includes the audit questionnaire, the manual of auditors, audit procedures and form audit
report. The audit questionnaire will help auditors to identify potential interviewers and to
make sure that auditors and observers are familiar with all relevant procedures.

For his performance as auditors, students are supervised by a member of a teaching
innovation group (TIG) which developes, at the same time, the double duty of training and
observing the work of students.

After the audit, the students prepared a report that it is evaluated by teachers of the subject
of Quality and Prevention. A representative sample of these reports is then revised by
members of TIG. The students must be able to draw conclusions about their work and the
laboratories audited. Finally, through a series of surveys (Companyé et al., 2008) of
students working as auditors, audited students and teachers, it is assessed the level of
satisfaction with the work done.
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A total of 102 students have been selected, over the two academic years in which this
project has been developed. After a brief training, these students have acted as auditors in
49 audits, Table 1, involving the participation of 99 students and 49 teachers as partners in
laboratories audited. During the audit, the students were able to work with generic skills
and ethics, speaking and writing ability, the ability to dialogue, leadership, analysis and
interpretation of data, management quality, respectful labor the environment, safety, etc.

Table 1. Audits conducted during the years 2013-14 and 2014-15

Variable 2013/2014 2014/2015
Number of students auditors 44 58
Number of students audited 40 59
Number of teachers involved 20 29
Number of audits 20 29
Number of laboratories audited 18 20
Number of surveys about auditors 18 27
Number of surveys to audited students 40 60
Number of teachers surveyed 18 28

It was established that each audit process was conducted by two students, several groups of
two students were therefore formed. Audits were carried out in laboratories during the
scheduled morning and afternoon laboratory sessions. Prior to the audit, with the advice of
a member of the TIG, the audit was also planned with the teachers of the involved
laboratories.

During the audit, students were supervised by a teacher of the subject, who, as previously
mentioned, developed a dual task of training and observation of the work carried out by
students during the audit.

The students prepared the final report which included the following sections: i) general data
of the audited laboratories, ii) results of the observations with regard to the system of
quality management, environment and security, strengths and weaknesses of the system,
nonconformities and iii) establishment opportunities for improvement.

Finally a number of surveys adressed to all participants of the audit were conducted to
analyze, by means of specific questions, all the aspects related to the preparation and
implementation of the audit.
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3. Results and Discussion

Auditing is a process that involves the use of analytical skills and judgement fulfilling
technical standards. To adquire the required skills, the auditors must have prior knowledge
and experience training. The skills that the students of the Quality and Prevention include to
plan and propose actions to ensure quality according to the different management systems
and to develop documentation of a quality management system. They must take the culture
of quality and risk prevention and be aware of the need of the organization and work
planning.

Audits can improve the scientific and technical competences of students, focusing on basic
and applied aspects for a scientist or engineer, respectively, and also skills related to work
as a team as the students have to interact with their corresponding partner in the audit.

The results of the audits are related to:
¢ All documentation related indicators.
e The improvement in the generic skills of students.

e The introduction of the students in the knowledge of quality management
systems.

o ldentifying any deficiencies in experimental subjects related to both the
laboratories and the organizational aspects and, therefore, having a better
understanding of the functioning of laboratories and to propose practical measures
to their improvement.

The achievement of skills can be done through the training sessions and corresponding
personal interaction when developing audits.

Students are not only limited to indicate the response that they consider most appropriate,
according to the audit questionnare, in accordance with the responses of the partners, but
point to a series of observations (objective evidence) that are valuable for the
implementation of the report. These evidences are valuables for a futher analysis of the
audited laboratory.

The survey of students, who have participated as auditors, about the degree of satisfaction
with the new learning mode is shown in Figure 1. They have to answer 18 questions, 4
questions are concerning aspects before the audit, 8 questions about the audit process and
the last 6 ones concerning the end results of the audit. Some example of the questions are:

4.- The available documentation helped you to prepare the audit?

8.- Was easy communication with teachers?
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13.- How easy was preparing the report?

In general, the satisfaction of the students involved in the audit is quite good, with an
average value just below 4, for both years. Question 11 and 13 are related to lidership in the
audit and the ease in preparing the report.

Better results are found when analyzing the survey of the audited teachers, Figure 2. The
questions with lower qualification, 2 and 8, are related with the statement of the objectives
of the audit and the request for evidence to corroborate assertions. Some examples of the
questions are:

3.- Was communication fluid?
5.- The questions were understood?

10.- Did auditors show enough knowledge?
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Figure 1.Satisfaction survey of auditors.

From the analysis of reports of the audit, it can be stated that students have improved the
skills related to the analysis and interpretation of data, the ability of oral and written
expression, the capacity for dialogue and leadership and the ability to find and integrate
new knowledge and attitudes. Furthermore, the reports show that they have been able to
integrate the dynamics of management systems of quality, safety and environment training.
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Students have shown understanding of the work of others adapting and understanding
different situations always with a critical look at an established system.

Importantly, the reports submitted by students have the rigor and quality enough to
constitute a useful tool for the assessment and implementation of corrective actions in the
teaching laboratories of the Faculty of Chemistry, allowing continuous improvement
practice and performance of laboratories teaching.
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Figure 2.Satisfaction survey of audited teachers.

Conducting audits has forced the direct interaction between the auditor (student) and the
auditee (teacher and trainee) which enables working capacity of understanding and
communication of the work done by others.Surveys have shown a good level of
involvement among people involved in audits and allowed to evaluate the usefulness of the
same for students in their acquisition of skills.

At the same time, analysis of the results has led to a precise knowledge of the state of the
laboratories of the Faculty of Chemistry.
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Abstract

This paper illustrates the use of design of experiments in an active learning
environment in a new Master course in Quality and Environmental
Engineering at a higher education institution in Portugal. The study took
place in the unit of Advanced Techniques for Quality. The aim of this work is
to explain how in an active learning environment the students worked on
projects designed to use fractional factorial designs in order to improve a
system including the impact that the approach had on students. Twelve
master students took part of the classroom projects. Three groups of students
worked on projects, created and developed by them contributing to increase
their commitment and enthusiasm. In a classroom session the students made
a presentation and the results were discussed. Each group also produced a
video with the planning and execution of the fractional factorial designs
which was helpful to start the debate. The active learning approach required
that the students developed their own projects and decide when and how to
do the experiments. Taking the responsibility of their activities was very
enriching forcing the students to think about the things they did and
questioning some of their own decisions.

Keywords: Active learning; design of experiments; quality engineering;
student-centred learning; factorial design.
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1. Introduction

Students’ engagement with what they are studying is a key to high quality learning.
According to Park (2003) students that actively participate in the learning process tend to
understand more, learn more, remember more and enjoy more than those who passively
receive the information provided by the teacher. An engaging learning environment have
been proved to have strong association with learning outcomes (Schaufeli et al., 2002,
Sakurai et al., 2016). The traditional teaching style of lecturers is in several cases verbally
orientated, and the students are usually passive except for note-taking. This leads to
inattentive and discouraged students losing interest in attending lectures (Prince, 2004).
This type of teaching has been changing over the years to make way for active processes in
which learners are active sense makers who seek to build coherent and organized
knowledge (Mayer, 2004).

The teacher challenge is to stimulate the students to actively engage in the learning process
and be able to develop their ideas and be creative, think more critically and also become
better prepared to solve problems. The adoption of an active learning approach requires that
the teacher adopt a student-centred approach (Wright, 2011) where the teaching and
learning emphasize the student activity and responsibility in learning. Some characteristics
of these student-centred teaching methods are: (1) the activity and independence of the
student, (2) the coaching role of the teacher, and (3) knowledge which is regarded as a tool
instead of an aim (Baeten et al., 2010).

The new generation of students that were born in the 1990°s have different learning styles
and different characteristics e.g. their preference for experiential learning, their digital
literacy, the need for interactivity. These are some of the subjects that need to be introduced
in the classroom (Skiba & Barton, 2006). The different learning styles and different
expectations of this new generation of students requires that focus is placed in student-
centred approach learning. Accordingly, several teaching methods were developed that
indeed emphasized the effectiveness of active learning (Prince, 2004).

Both general higher education literature and statistics education literature highlight the
importance of active learning and student engagement. In statistics the learning comes
through doing and practice. Many students studying statistics are not doing so out of choice
and are not necessarily convinced of its usefulness and they may see it as an imposition, not
an interesting learning experience to be applied in their profession. (Bidgood et al., 2010).
The introduction of a project chosen by the students engage them in higher order thinking
tasks as planification, analysis, synthesis and evaluation. This strategy to promote active
learning is defined as an instructional activity involving students doing things and thinking
about the things that they are doing. The objective of this paper is to illustrate the use of
design of experiments in an active learning environment in a new Master course in Quality
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and Environmental Engineering. In the project the students design experiments evaluate
experimental data, and develop the ability to work together in small groups. Studies and
reports by the engineering accreditation, ABET suggest that achieving these objectives can
help the students in their future engineering profession.

2. Curricular unit Description

Advanced Techniques for Quality is a curricular unit of the Master course in Quality and
Environmental Engineering at ISEL a Higher Education Engineering School from the
Polytechnic Institute of Lisbon. The first edition of the Master course as well as the first
edition of the Advanced Technigues for Quality took place in the winter semester of 2015-
2016. The curricular unit was taught twice a week with sessions of 90 minutes each over
fifteen weeks covering a semester. The unit covers topics related to product and process
design and improvement. The objective is to introduce the experimental design and the
types of problems in which designed experiments are useful specially its contribution to the
design of more reliable products with greater performance and easier to manufacture. The
techniques discussed are of great use in the design and optimization of products and
processes. They are used in many industries and are essential for engineers because its
correct use is a key factor for better quality and productivity leading to more competitive
organizations. The students should acquire skills to demonstrate knowledge of the
techniques to evaluate and optimize parameters, namely applying such tools in
process/product optimization or in the development of new products and processes.
Students should also demonstrate critical and analytical skills by using these techniques.
The assessment of the unit includes two short tests during the semester to allow students to
demonstrate what they know and if they are achieving the desired learning outcomes. The
tests weight a total of 20% of the final grade and the main objective is to allow the teacher
to monitor students” learning along the semester in order to adapt the teaching strategies to
the class. Another assessment technique is a summative test that contributes with 40% to
the final grade and occur at the end of the instructional unit and measures the extent to
which the students have achieved the desired learning outcomes. The project also weights
40% of the final grade and is very important because give the students the opportunity to go
deeper with the material to set the knowledge they have acquired and also be creative and
engaged with the learning process. The project is a group activity and so allows the students
to develop the ability to work as a team and also give the students who do not test well the
opportunity to demonstrate their skills and acquired knowledge. The project was created as
an evaluation activity in order to be engaging and enjoyable for the students. It was our
objective to create an evaluative process that would fully engage learners and at the same
time could provide us the feedback that we wanted and that we would be able to use. The
main objective of the summative test is to have a standardized component of the evaluation

This work is licensed under a Creative Commons License CC BY-NC-ND 4.0
Editorial Universitat Politécnica de Valéncia

205



Student engagement with statistical design of experiments by active learning projects

process so that it will be easier to monitor over time. The introduction of the project, which
is a student-centred changing element, let us get feedback from a new perspective with
projects chosen and developed by the students.

3. Design of experiments project

Central to Advanced Techniques for Quality curricular unit is the students” design of
experiments project. The project with an experimental design focus engages students in
experimental design methodology. After the development of the project the students should
be able to: (1) explain how designed experiments can be used to improve product design
and improve process performance, (2) estimate main effects and interactions of factors, (3)
understand the factorial and fractional factorial design concept, (4) know how to use the 2
and 2P system of factorial and fractional factorial designs, (5) know how to use the
analysis of variance (ANOVA) to analyse data from factorial designs, (6) know how
residuals are used for model adequacy checking for factorial designs and (7) know how to
construct and interpret contour plots and response surface plots.

The students will consider a designed experiment as a test or series of tests in which
purposeful changes are made to the input variables of a process so that they may observe
and identify corresponding changes in the output response. To use this approach, it is
necessary that the students involved in the experiment have a clear idea in advance of the
objective of the experiment, exactly what factors are to be studied, how the experiment is to
be conducted, and at least a qualitative understanding of how the data will be analysed.
Montgomery (2013) gives an outline of the recommended procedure.

3.1. Project development

After the first seven weeks of classes the students start the project. A total of twelve
students were grouped in teams of four elements with a total of three groups. The students
were asked to pick a subject of their interest and propose the topic, plan the experiments,
perform the experiments and analyse the results. Antony and Capon (1998) in their article
present a “paper helicopter experiment” which can be easily understood by the students
providing a stimulus for the students to think about their own project. The article was
delivered to each group of students at the beginning of their work and served as a trigger to
the project development. The objective is that students design the experiments to perform
without receiving instructions on how to perform the experiments, instead the students have
to design the experiments themselves to achieve the specific goals. Each group of students
developed each own project and after fourteen weeks since the beginning of the semester
they present the project in a session. The discussion of the findings is made with the
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teachers and peers in a session where they have to present the work developed and explain
all the steps of the work. The procedure for designing the experiment is presented in fig. 1.

The students also present the step by step procedure in a video which makes easier the
discussion and debate with the professors and colleagues. The production of a video was a
requirement that the students should also accomplish. The objective of the teachers with
this requirement was to get students energized and engaged in the hands on learning
process. The video is also an instructional medium that the students would use to explain
the project to peers and to the teachers allowing to a better understanding of the project.

Pre-experimental Recognition and statement of problem

planning )Choice of factors and levels

)Choice of experimental design

) Performing the experiments

) Data analysis

Conclusions and recomendations

Figure 1. Procedure for designing an experiment.

3.2. Performing the experimental design

The students developed their projects in seven weeks. At first the students develop all ideas
about the problem and about the specific objectives of the experiment and came with the
idea of the project. Then they choose the factors to be varied in the experiment, the ranges
over which these factors will be varied, and the specific levels at which runs will be made.
In selecting the response variable, the students took into consideration that the variable
provides useful information about the problem under study. In the choice of the design the
students took in consideration the number of replicates, the selection of a suitable run order
for the experimental trials, and the randomization restrictions involved. The students were
actively engaged in the learning process and each group developed their own ideas and
creative thoughts about the project to develop. Each team’s project is identified in fig. 2.
Although in some cases students may have prior expectations regarding the results of the
experiments, they are not supposed to make predictions before running the experiments.
Only after performing and analysing the experiment the students were able to fit a
regression model to the data and use the model to obtain the predicted values at any point in
the region of experimentation.
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Project 1 - Ball Path

* Response factor - Distance traveled by the ball

» Control factors - mass of a ball, slope of a ramp, material
of the ramp, velocity of the ball, sliding friction of the ball

Project 2 - Tablets Effeverscency

+ Response factor- time to dissolve the tablet

« Control factors - Presence/ausence of sugar, level of
acidity, contact surface of the product , temperature

Project 3 - Cake manufacture

» Response factor - height of a cake

« Control factors - mass of flour, mass of yeast; temperature
. of the owen; cooking time

Figure 2.Projects developed by the students.

4. Students’ perceptions about the usefulness of the project

In one session of 90 minutes the total of twelve students, grouped in teams of four, reflected
about the usefulness of the project. In the session the teachers used a verbal open ended
questions focusing on the students perception about the usefulness of the project. The
teachers used face to face conversation with the teams, unstructured, apparently informal
with some pre-determined questions for later in depth analysis. The goal of the project was
to help students learn to design experiments and learn how to interpret data and mainly to
actively engage students with statistical design of experiments. Some questions were used
to guide the conversation:

- What do you think about choosing the topic and develop your own project?

- What do you think about the usefulness of the project to help you to better
understand design of experiments methodology?

- Which were the most important things you learned from the project?

- What do you think of the project as an evaluation tool?

- Do you think the project should be kept with this format for the next year?

Qualitative research was used in order to explore the ways in which students think and feel
about the project. Rather than producing statistically representative data the exploratory
research performed facilitates the identification of general trends regarding students’
perceptions.

When questioned about the requirement to choose the topic and develop the project all the
students referred that at the beginning they thought it would be difficult without instructions
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but soon became engaged and motivated with their own ideas. When questioned about the
usefulness of the project all the students were able to identify the goal and they felt that the
work was very useful in order to better understand the steps of design of experiments
methodology. The students were asked to describe important things that they learned from
the project. All the students found important to figure out things independently without the
help of the teacher. They also considered very enriching the fact that it was their
responsibility to devise a procedure for the investigation and describe their own design. The
identification of the independent and dependent variables in the experiment was also very
challenging. The students also found very motivating have to decide about the range of
variation of each variable and discuss with colleagues how the range could affect the results
of the experiment. One group also referred the usefulness of the graphical methods in the
interpretation of the results. All the students referred the difficulty that they faced not
particularly in choosing the factors to be varied in the experiment but mostly the ranges
over which these factors would be varied, and the specific levels at which the runs would be
made. Students mentioned that they did not realized, until they made the project, how
important it was having some previous knowledge of the process in order to better select
the work levels of the factors. The students found the project enjoyable as an evaluation
activity and found important to have a group activity in order to enhance their ability to
work as a team. All the students found important that the project should be maintained for
the next edition of the course. They also referred that the teachers could introduce the
projects developed this year to the next year students because this could work as a trigger to
new project ideas.

5. Conclusions

We found that students improved on the ability to design an experiment, to devise a
procedure to make the experiment, and to analyse the data using appropriate tools. We also
found that the students proved to be able in a simple way to communicate the details of the
experiment, as well as the difficulties they faced. From the teachers perspective the
communication is one of the key roles of the engineer. The quality engineer must be able to
explain the results of a complex analysis to a customer with little knowledge on the subject.
Teachers must take this into account when devising an assessment strategy for a curricular
unit. Another important thing was the enthusiasm of the students when presenting their
work and video of their project. Some students brought inclusively samples of their
experiments (e.g. cake samples). It was very interesting to note that despite the concepts
were previously taught in classes using a combination of techniques (e.g. lectures followed
by a practice, case studies, computed guided sessions) the students were much more
involved with the project and motivated to put in practice the statistical tools. We think that
the “statistical design of experiments thinking” is very important. Although we are in the
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age of computers where they can not only perform all the calculations but also suggest
appropriate methods of analysis and in some cases write an automatic report allowing for
statistical thinking is much more challenging than assessing the ability to perform routine
calculations. The introduction of a student-centred teaching practice with the inclusion of
the project allowed the promotion of student’s qualities such as intrinsic motivation that
stimulate more engaged and deeper learning. The results of the qualitative research of the
project were very promising in order to repeat the project approach in the second edition of
the master course. It would also be interesting to compare the results of the next year with
the results obtained in this first edition of the course as well as with similar courses of
different schools.
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Abstract

Quantitative measures show that the higher education system in South Africa
remains inefficient and this reality poses significant challenges to all
universities. The Faculty of Humanities at the Tshwane University of
Technology has added a Student Support Programme to the existing
institutional student support structures. In this article, the author reflects on
the experiences of student supporters who were appointed in 2014 and 2015
for the enhancement of students’ living and learning to improve success in
the Faculty of Humanities. The findings indicated that this programme has
indeed improved the academic performance and personal circumstances of
hundreds of students. The under-preparedness of students entering South
African higher education institutions was highlighted as a major obstacle in
academic performances. The majority of students who are supported by this
programme experience intense personal and social challenges that are by
and large brought about by and as the result of severe financial needs. The
student supporters were adamant in their departing statement that much
more had to be done over and beyond the general and existing approach and
support structures at the Tshwane University of Technology to support these
students.

Keywords: Student support; Student living; Student learning.
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1. Introduction

According to the National Development Plan (NDP), university success rates in South
Africa are relatively low compared to similarly developed countries (NPC, 2011). The
problems of low participation, retention and graduation rates are a huge challenge and raise
significant concerns about the productivity of the system and the high costs to government
and institutions (DOE, 2001; DHET, 2011; CHE, 2013; NPC, 2011; Lewin & Mawoyo,
2014). A cohort study conducted by the Council of Higher Education (CHE) shows that
only 50% of students entering higher education will ever graduate (CHE, 2013).

Tshwane University of Technology (TUT), with 57 000 students is the largest residential
university in South Africa. The Faculty of Humanities with 13 000 students is one of seven
faculties and is situated in Soshanguve, a black township in the Pretoria area of the Gauteng
Province. Although higher education in South Africa has become more accesible over the
past two decades, it is still unaffordable for the majority of historically disadvantaged
students from poor financial backgrounds. Many of our the students come from households
of unemployed parents. The HIV/AIDS pandemic in South Africa caused the death of many
parents and these orphans depend on the assistance of relatives, community members or the
state to be able to enter into higher education. Students who managed to get support from
sponsors are mostly accommodated in the hostels on campus but many students are obliged
to seek alternative accommodation in the surrounding area and this is not always without
risk. When the majority of the students registered with the faculty have to live and learn
under such difficult circumstances, the average success rate of 78% over the past 3 years is
aceptable but the graduation rate of 21% and dropout rate of 28% from the 2011 cohort, is a
matter of concern. Steps aimed at supporting and guiding our students towards academic
success were desperately needed.

For these reasons the Faculty of Humanities has decided to add a Student Support
Programme to the existing institutional support structures such as subject tutors, mentors
and professional councellors to address and contribute in enhancing the quality of living
and learning of students. In this article, the author reflects on the experiences of the student
supporters appointed in this programme over the past two years in order to indicate the
effectiveness of this intervention with specific reference to academic and non-academic
factors.

2. Literature review

Student success is complex and multi-dimensional. Lewin and Mawoyo (2014) identify two
interrelated factors that impact on student success, namely academic and non-academic
factors. Academic factors can be student-related or staff-related. For the purpose of this
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article the author used this classification with her own interpretation. Student-related factors
include aspects such as students’ preparedness for tertiary study and their attitude and
approach to further study. Staff-related academic factors, which for the purpose of this
article will not be attended to, include staff members’ approach to pedagogy, their attitudes
and skills and their ability to handle pressures related to time and workload. Non-academic
factors refer to students’ personal, social and financial challenges, their living conditions
and socio-cultural and systemic factors.

In 2014, the Directorate of Quality Promotion (DQP) at TUT conducted a survey on the
First Year Initial Experience (FYIE). Findings from the FYIE report (TUT, 2015),
specifically from the approximately 700 respondents of the Faculty of Humanities, assisted
to strategise this intervention with the aim of enhancing student success.

3. Student Support Programme

To be selected as facilitators for the Student Support Programme offered by the faculty,
senior students should not only be academic achievers. They should have shown leadership
skills, have good communication skills and should be able to manage their own academic
programmes as such that their workload as student supporters does not negatively impact
on their academic performance.

In 2014 eight senior student facilitators were appointed and each was assigned to a specific
academic department in the faculty for 19 hours per week. This number increased to ten
student supporters in 2015. They worked closely with head of departments, subject
lecturers, subject tutors and student supporters as well as with TUT’s division of Student
Development and Support (SDS). Regular feedback sessions with the Dean were honoured
and they had to submit written semester reports about the progress of each student at risk.

Student supporters are available for students who are not performing well academically or
who experience challenges with regard to non-academic issues that have an impact on their
success. The tasks of student supporters can be summarised as follows:

. At the beginning of the year they identify students who are academically at risk,
based on the final results of the previous year or students who have not performed
satisfactory during the first test series of the year.

. Student supporters arrange personal meetings with students. The student supporter
introduces himself/herself to the student and explain the purpose of the
intervention.

. After the initial consultation, a student is categorised as a high or low risk student
and a student file is opened.
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. The student at risk is then referred to the subject tutors, mentors or professional
counsellors.

. The student supporter stays in contact with the recommended support structure and
requests regular reports on the student’s progress.

. The student supporter monitors the student’s progress after each assessment cycle
and considers transfer the student to the higher or lower risk category.

. The student supporter constantly identifies and contacts new underperforming

students based on test results.

4. Research question and methodology

To determine the value of the support programme, the following research question needs to
be answered: How effective is the Student Support Programme to enhance students’ living
and learning at a South African University?

A qualitative research approach was followed because it provided the means to investigate
the complex ways people interact in their everyday lives which enabled the researcher to
increase her understanding of people’s experiences and perspectives (Stringer, 2004). The
participants comprised second, third and fourth year students appointed as student
supporters.

Apart from regular feedback sessions with the student supporters during their term of
service/appointment, semi-structured interviews (Leedy & Ormrod, 2005; Mertler, 2009)
were also conducted with each participant towards the end of their term. Document analysis
as another data collection instrument was utilised. Analysing the semester reports ensured
that the researcher didn’t miss the truth of the examined phenomenon, namely student
success (Lynch, 2010).

5. Findings

Since 2014, a total number of 863 students at risk have been supported and/or guided by
student supporters. The findings are discussed under themes which represent academic and
non-academic factors that impact on student success in higher education.

5.1 Academic factors that impact on student success

The following student-related academic factors are discussed: Under-preparedness of
students and their attitudes and approach to their studies.
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Under-preparedness of students

The majority of schools from which the Faculty’s students come, do not adequately prepare
learners for tertiary education. Inadequacies in the secondary school system (the details of
which are not relevant for purposes of this article) are seen as a major stumbling block for
student success. A student supporter stated that “The huge gap between school and
university needs to be closed so that struggling students can progress”.

Most students from rural schools agreed that English as the language of instruction and in
most cases, their third language, causes major problems for them. It also transpired that
students are scared and hesitant to ask questions in class or to seek assistance from lecturers
and tutors. One student supporter referred to the remark of a student who was in need of
support: “I don’t want them [lecturers] to think that | do not belong here, so it is better to
keep quiet.” This language barrier contributes to some students’ withdrawing from group
discussions or refraining from asking questions in class. Student supporters speak various
African languages which made it easier for students in a country with 11 official languages,
to express themselves more clearly in their mother tongue during conversations.

Students’ attitudes and approach to studies

Linked to the issue of seriously lacking proper career guidance at schools, are the attitudes
towards and their approach to studies at tertiary level. Some students see themselves as
victims. Everybody else is responsible for their failures. They demand relief in some or
other format and if it does not arrive, the system has let them down. The language problem
and their weak language competecy, contributes to them losing faith which all culminate in
the attitude of despair. Student supporters elucidated how they struggle to encourage
students who have already given up.

5.2 Non-academic factors that impact on student success

The following non-academic factors were identified as themes for discussion: personal,
social and financial challenges, living conditions, socio-cultural and systemic factors.

Personal, social and financial challenges of students

It has become a known fact that the allocated amounts by the National Student Financial
Aid Scheme (NSFAS) and the available bursary funds within TUT, are clearly inadequate
to meet students’ financial needs. Many students are on a daily basis without food and basic
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necessities. Student supporters explained how these conditions cause embarrassment and
stress for students and how impossible it is for them to focus on their studies.

According to one student supporter a female student admitted during the first conversation
that she got involved in prostitution to buy food and clothes. The student supporter
convinced the student to report to the SDS for professional counselling. The supporter
remained involved throughout the rehabilitation process and ultimately the female student,
with the necessary profesional counselling and financial assistance, changed to a healthy
lifestyle.

Another supporter, while walking on the campus, met a young man who was an orphan and
came with only his backpack from the deep rural areas of the Eastern Cape Province with
the hope to receive financial assistance and be admitted into the university. Although he did
not apply in advance, he was determined to wait. Without been noticed, he lived on the roof
of a campus residence for several weeks. The student supporters organised temporary
accommodation for the student and provided in his basic needs while arranging a meeting
with the NSFAS officials. Eventually the young man succeeded to receive financial
assistance, was allowed into a course and at the end of 2015 successfully completed his first
year of study.

Living conditions

The majority of students, even those who are accommodated in TUT hostels at the campus,
are complaining about their living conditions. The Soshanguve campus, before the dawn of
democracy in 1994, formed part of the historically disadvantaged higher education
institutions and although many resources have since been made available for the upgrading
of this campus, it is still far from being an ideal living space for students. Protest actions are
sometimes the result of students not being satisfied with the living conditions on campus.
Student supporters, mostly also living in the hostels, are now the ones who report
threatening situations in hostels to the faculty management.

Socio-cultural and systemic factors

Despite orientation programmes for new students at the beginning of the year, the lack of
sufficient interaction between students and the academic, social and support systems of the
university is probably the most important reason why students cannot cope with life at
tertiary institutions. As a result of the Student Support Programme, the Faculty of
Humanities, at the beginning of 2016 has intensified its first year orientation programme
and is looking forward to determine the effect thereof soon.
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5.3 Challenges faced and experiences gained by student supporters

To trace some students is diffucult because of missing and incorrect contact details and
students not responding to messages. Apart from the 19 hour per week appointment of
student supporters, student supporters spend many additional hours moving around campus,
in residences and sometimes even in classes to trace students at risk.

Winning the trust of some students and convincing them to open up, is a time consuming
process; even more because of the stigma attached to students who were labelled by others
as “poor performers” or “underperformers”. Supporters sometimes also find it difficult to
keep students motivated and not to withdraw from the support programmes.

The growing number of students seeking support, become impossible to manage. That
impacts on infrastructure which requires a need for more private spaces to conduct
interviews with students.

When posing the question to the student supporters “What have you learned and gained
from your involvement in the Student Support Programme? ” they were unanimous that this
peer support programme is much more effective than the availability of “... highly qualified
staff members waiting in their offices for students to report during their consultation
hours”. For the student supporters this journey was an enriching, but also an emotional
experience. Although it was and still is not expected from student supporters to councel
other students, it is clear that they often found themselves caught up in a situation where
they are forced to give advice to their fellow students in need. Student supporters admitted
that reaching out to their peers in this way was a life-changing experience. One student
supporter was quite emotional when he remarked: “I believe that every single student that
has been saved by my effort, is a life and a career that was saved. It definitely changed my
life for ever.”

6. Conclusion

The research question, “How effective is the Student Support Programme to enhance
students’ living and learning at a South African University?” was answered in the
discussion of the findings. Although clear challenges still exist concerning the
implementation of the Student Support Programme, the positive results and success stories
are remarkable. A large number of students’ living standards as well as their attitude
towards academic matters and subsequently, their academic performance changed
drastically because of the involvement and intervention of students supporters which
resulted in the consecutive professional aid by the university’s support systems. The
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Faculty acknowledges that this intervention must be continuously adapted and intensified to
provide in the growing need for student support to enhance student success.
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Abstract

Aim of the research was to improve effectiveness of university education.
With the use of new digital tools the learning processes in many different
disciplines have been enhanced. However, the traditional class room training
can hardly be replaced entirely as the students’ motivation drops with less
direct interaction with the instructor. Hence small private online courses are
more successful than massive online education. The authors have developed
a sophisticated flipped classroom learning approach incorporating various
digital tools ranging from different kinds of videos to a class response system
combined with class room lectures. The case of the course introduction to
management accounting at the University of Applied Sciences Berlin is been
presented to demonstrate the usefulness of the flipped classroom concept. An
empirical analysis confirms that the students’ acceptance is highest if various
methods of teaching are been applied. In particular relying on digital tools
only is seen as ineffective and of less value. Eventually, based on the analysis
and classroom observations improvement opportunities have been derived in
order to further increase the learning performance.

Keywords: Digital learning, flipped classroom, motivation, learning
performance, class response systems, blended learning.
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1. Introduction

Study wherever and whenever you want! No more dependence on time and space. Every
student can listen to top professors. MOOCs (massive open online courses) raised several
expectations and during the last years MOOCs are one of the most common buzzwords in
educational science. Everything started with the first MOOC introduced by the University
of Manitoba in 2008. The breakthrough was in October 2012, when 180.000 students
enrolled for the free edx.org course CS50x (a Harvard MOOC of Introduction to Computer
sciences) and just one month later the New York Times announced “The year of the
MOOC”. However, less than 1% (1.439) of the course participants received a certificate.
Empirical findings on MOOC-participants indicate a drop-out rate of around 90% for
almost all MOOCs (Schultz 2014). John Hennessy (president of Stanford University)
named the problem and said “such courses were too large to engage and motivate most
students successfully” (Hill and Waters 2014). As a consequence some of the MOOC-
providers changed their views. Instead of “massive” the providers decreased the amount of
participants. These new alternatives are called SPOCs (small private online courses) and
they provide - because of their relatively small size - the possibility of an intensive dialog
between student and lecturer.

As a result of this development some Universities support teachers with ideas around
flipped classroom lectures. These hybrid-lectures include the classic frontal teaching
combined with online content and ensure an active exchange and quick feedback. This shall
increase the student motivation. A basic assumption is, that a professor in traditional
courses often realizes weaknesses and gaps among students not until the exams. However,
online feedback can be seen in real-time, if required already during the lecture. With this
new approach, the professor is able to recognize weak students seeking for help. Another
advantage of flipped classroom lectures is, that the student is still present in the classroom.
A recent meta-study showed: as more present students are as significant better are their
results (Schulmeister 2015).

This paper deals with the question if the mentioned considerations are adoptable for the
course “introduction to managing accounting” at the Hochschule fiir Technik und
Wirtschaft (HTW) University of Applied Sciences Berlin. More detailed the authors
analyse student motivation depending on a flipped classroom concept.

2. Student motivation and the new learning concept of the course:
introduction to management accounting

The influence of new media on the learning behavior is an often mentioned topic and
scientists have analyzed it extensively during the last years. Under the influence of an
increasing amount of students and the development of new technology, the learning
behavior is — without a doubt - changing. Therefore this chapter introduces a short section
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about student motivation (2.1) as well as an introduction to the new concept and the used
digital tools of the course: introduction to management accounting (2.2).

2.1. Student motivation

Every performance which exceeds the daily requirement of a student (routine decisions),
request for abilities and effort. This basic assumption can be found in different models
regarding learning performance (e.g. Heller 1991, Helmke and Weinert 1997 read in
Rheinberg et al. 2001). According to Rheinberg et al. (2001) these models include 2
important factors: cognitive competence (e.g. intelligence, knowledge) and motivational
factors (e.g. self-concept, instrumental motivation).

Another approach from Deci and Ryan (2000) identifies different types of motivation. They
are based in the perceived locus of causality, which can be internal, external or impersonal.
Thereby it is important to know, that the classical motivation psychology is interactionistic.
The behavior of a person is therefore, a result of interactions between personal- and
situational factors. These personal factors are known as motives and can be explained as
attributes which lead to a preference of stimuli. Situational factors on the other hand
describe the chance to reach the preferred stimuli in a specific situation. If situational
factors fit with personal factors a current motivation can accrue. Only these current
motivation (and not the motives) influence directly the behavior of a person and as a
consequence increase the performance (Figure 1).

Personal factors (motives) ‘

¥
® Cu.rren‘: Persorral
motivation behavior

Situational factors ‘

Figure 1. Classical model of motivation psychology. Source: based on Rheinberg et al. 2001

If these basic assumptions are adopted to an university classroom, there are two
possibilities to influence students motivation: adjust the motives and offer stimuli.

2.2. The flipped classroom concept of the course: introduction to management
accounting

The authors teach the course introduction to management accounting at the HTW Berlin -
University of Applied Sciences. Main content of the course are product costing methods,
special cost analysis methods and budgeting methods. Furthermore relevant topics, recent
developments and international aspects are discussed. The course consisted (before
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changing to the new concept) of around 50-60% classical frontal teaching and 40-50%
exercises. The structure and content of the course reflected a typical German management
accounting course (Dressler and Rachfall 2012). An analysis of the course statistics shows
an average drop-out-ratio of 20% and an average grade of 3.0' over the last 5 years. This
average performance so far is creating a problem as business engineers often are employed
in technical sales and large project accounting tasks in which proficient management
accounting capabilities are required. There is a latent risks that graduates are not optimally
educated for the job market requirements. Due to this and the relatively high drop-out-ratio
the authors decided to develop the new concept.

To support the learning process of the students - without lowering the high level of the
course — the authors changed from a classical lecture format to a flipped classroom design.
Several different tools are part of the new concept:

Theory videos: To increase the effectivity of the lectures, 12 theory videos were produced.
They cover the 12 most important lectures and are based on the original Power Point slides
of the lectures. Each of the videos last for approximately 20 minutes and is uploaded in
advance. So, every student has the opportunity to be well prepared for the lecture (e.g.
structure first questions). Furthermore the students are able to learn at an individual pace
and they can repeat the videos for as many times as they wish.

Presentations: Moreover, the Power Point slides of each lecture (#14) are uploaded (as a
PDF file). Every student can take notes, comments and questions.

Exercise videos: Additionally, 31 videos were produced with different exercises. These
Excel based videos last for around 6 minutes each. On the basis of these videos it is
possible to understand and reproduce the content and approach of the exercises.

Class response System (CRS): Following the students wish to provide more exercises, the
authors introduced a CRS. The system selected and used is called ARSnova and is provided
as an open source solution by the TH Mittelhessen. At the moment the students can find
more than 90 exercises and questions which deal with the content of the lecture. ARSnova
offers advantages for both, students and lecturers. The first can test their knowledge and
practice and lecturers have due to ARSnova the possibility to monitor the level of
knowledge. As a result weaknesses can be identified and eliminated. Consequently a target
oriented knowledge transfer can be provided.

1 . . . . .
A 3.0 can be translated as satisfactory — a performance which meets the average requirements. The corresponding equivalent
would be C.

This work is licensed under a Creative Commons License CC BY-NC-ND 4.0
Editorial Universitat Politécnica de Valéncia

222



Dressler, S.; Rachfall, T.

In combination, the different tools should create a continuous engagement of the students.
During the whole course the student has to deal with the content of the course. Figure 2
shows the general proceeding of a typical course week.

Step | Step Il
c T b - Friday -> Friday - Wednesday o
Upload: Students: \‘4_'1

« Videos — theory (topic 2) » See the new videos (topic 2)
+ Videos — exercise (topic 2) + Write down questions (topic 2)
* Presentation (topic 2) + Solve ARSnova - exercises (topic 1)
[] ‘ @ l
-
| | Step IV Step Il
= Thursday 3 Thursday
Lecture: Before lecture:: “ARSnova

+ Students questions (topic 2)

+ Explanations and hinds (topic 2) ' ﬁgallélss of ARSnova — exercises
+ Solutions for ARSnova — exercises (topic 1) . Unﬁ)ock ARSnOVa — exercises
Introduction to topic 3 .

+ Joint practicing (topic 2) (topic 2)

Figure 2. Typical course week. Source: authors
3. Methodology

The objective of this paper is to analyze the influence of the new developed flipped
classroom concept on the student motivation.

3.1. Sample and data collection process

Sample of this paper are the students of the course introduction to management accounting
at the HTW Berlin. The course consists of 14 - 16 lectures, depending on the semester. The
students are usually in the 2" year of the bachelor study: business administration and
engineering. The course is regularly separated into two groups of 40 students. This semester
102 students are registered in both courses. 65 students participated (64% of the sample). A
questionnaire was used to collect the data two weeks before the exam. The advantage of a
questionnaire strategy is that it provides standardized answers that make it simple to
compile data. Because the motivation topic is a very complex one, quantitative (4 point
Likert scales) as well as qualitative data were collected to triangulate findings. The
collected data were analyzed with the objective of establishing links between student
motivation and the new concept. Furthermore the data were analyzed by SPSS and MS
Excel.
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3.2. Measures

To test the influence of of the new developed flipped classroom concept on the student
motivation the participants were asked regarding different topics (seperated into qualitative
and quantitative clusters). The used items for the quantitative analysis were influenced by
the work of Thielsch and Stegeméller (2014), Rheinberg et al. (2001), Wilkesmann et al.
(2012) and Grotemeier and Thielsch (2014). The quantitative clusters were represented by
the 3 following scales:

Motivation: Main objective of this scale is to find insights about the motivation of the
students. A scale with 7 items was used to identify the overall motivation. A high value
means that the students are motivated. The internal consistency of the scale is Alpha 0.91.

Concept: Within this scale it is important to find out how and to what extend the students
accepted the new concept. A scale with 9 items was used to analyze the overall acceptance.
A high value means that the participants are satisfied with the concept. The internal
consistency of the scale is Alpha 0.85.

Tools: This scale analyses how satisfied the students are with the different tools (theory —
and exercise videos, presentations and ARSnova). A scale with 16 items was used to
analyze the quality of the tools, the usage behavior and the support feelings. A high value
means that the students show a high acceptance. The internal consistency of the scale is
Alpha 0.80.

Rating of quantitative clusters (examples)
(1= very low; 4 = very high)

| am highly motivated to achieve a very good
grade (motivation)

| adjusted relatively quick to the new course
design (concept)

The exercise videos were extremely helpful
for my learning progress (tools)

Figure 3. Examples of Likert-ratings for clusters. Source: authors
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4. Findings

The core topic of this paper is, if the new developed flipped classroom concept has an
impact on student motivation. Therefore the mentioned scales in chapter 3.2 were analyzed
with the help of a correlation analysis. Two significant inter-correlative connections can be
detected. This includes the scales concept and motivation as well as motivation and tools.
The results of this research support therefore the initial assumption: The new concept and
the used tools have both a positive effect on student motivation.

Apart from the correlation analysis, some other questions can be answered. The comparison
between different teaching concepts in Figure 3 shows a clear preference for flipped
classroom lectures. This can be supported by some of the qualitative data. 18 Students
(28%) mentioned the good teaching style and the structure of the course. 23 Students (35%)
mentioned, that they are highly motivated because of the provided tools. Furthermore the
students state that they like the possibility to see the videos again and again (28%) and
exercise whenever and wherever they want (14%). This allows a continuous learning
progress.

I prefer...

.. frontal teaching digital teaching ...a mix of both

Figure 4. Different teaching concepts. Source: authors
5. Discussion and Conclusions

The findings emphasise the importance of a flipped classroom learning approach. The fact
that students significantly prefer the combined teaching using both frontal lectures and
digital tools versus only one teaching method indicates that the most effective learning
takes place through combination. Classroom teaching has been the classical method of
teaching for centuries and is the most applied form of teaching in many content and
methodology-driven disciplines like management accounting. On the other hand, digital
learning has been introduced already 25 years ago to external and management accounting
and a diverse range of software-based learning tools have been developed since the early
1990 (Gabele et al. 1992). However, none of the digital tools have revolutionised the
teaching methodologies and have prevailed as the single best methods. Students applying
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computer-based self-training tools need to maintain extremely high levels of motivation and
self-discipline in order to complete the course. Moreover despite the fact that most self-
training tools offer the opportunity to control the learning progress, very few expose
themselves to the constant monitoring and adjust their learning according to the self-test
results. Without any external control mechanism motivation keeps decreasing and the
learning success is in jeopardy. Observations from the class room confirm this assessment
as students often feel challenged of even completing the theory and exercise videos. Only
through motivation in the class room students feel encouraged to run through exercises and
to recognise their individual learning progress. The use of a class response system has
proven to be very effective. Students can individually work on exercises and control their
knowledge and skills acquired so far. Furthermore, the instructors are able to identify
significant learning and comprehension gaps and can react accordingly in the class room. It
appears that the flipped classroom approach consisting of regular class room session
combined with theory and exercise videos supported by a class response system turns out to
be a very effective teaching concept. Certain improvement opportunities were identified by
the instructors and confirmed by the students. One structural improvement related to the
class organisation will ensure a better distribution of the workload over the entire semester.
Students were collecting videos but were not effectively learning with them with the intent
to internalise all content towards the end of the semester as part of their exams preparation.
Due to the sheer amount of class materials this is an insurmountable tasks which will
overstrain the knowledge absorption capacity. Therefore, the learning progress will be
monitored at 4-6 milestones in form of short computer-based tests over the course of the 4-
month semester in order to ensure a more balanced learning. Another improvement
opportunity is related to the plenitudes of materials as well. The learning density based on
videos, exercises and class room training is extremely high and partly over exceeding the
mental intake capacity. Partly this is even causing stress for the students. Consequently
monthly recap sessions will be introduced to summarise and recess the content.

Even though the presented multi-method based flipped classroom concept has demonstrated
high levels of effectiveness it will require further optimisations. Monitoring the knowledge
absorption and the ability to transfer will be key to balance over and under challenging of
students.
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Abstract

The metacognition as a self-regulatory strategy presents itself as an essential
element in the whole process of learning. Lead students to reflect on their
way of learning and their strategies, promotes in them this self-awareness
and this ability of self-regulation that are very important to help them
become "expert learners". It was with this aim that we structured a course
prior to the start of students’ academic activities, entering for the first time in
a degree at university. This work seeks to describe the aims, the structure,
and the development of this same course entitled "learn how to learn", as
well as with some thoughts on how it took place.
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1. Introduction

Students’ permanence or failure in online education system is a subject that concerns all
those who work in this type of learning system. Woodley and Simpson (2004) say that
“most students drop out because of reduced motivation, and that the first thing students do
when they are losing motivation is to stop visiting web-sites, watching podcasts, and so on”
(page 465). One of the causes of this possible demotivation may be due to the
ineffectiveness of strategies used by the students to work the scientific content. Radovan
(2011) found in his study a strong relation between motivation, the task value, self-efficacy,
and the effort to auto-regulate strategies. Auto-regulation of learning is a primordial factor
to an active control of the learning process. The results of Macejka’s study (2014) point out
that students with a more intern orientation use metacognitive regulation strategies more
frequently. These strategies become more sophisticated throughout their learning pace. It is
extremely important make students think over their learning strategies, so that they become
more autonomous and more expert in their learning process, and thereby ensuring their
motivation and consequent retention and academic success.

2. Work proposal

In this chapter we are going to present the arguments and the underlying structure to the
design of this module.

2.1. Context

In the previous chapter, we described the importance of metacognitive knowledge and of
self-regulation in the learning process. Since our work was developed within a very specific
learning context, we are going to describe some online learning characteristics. This
learning system is characterized by the absence of spatial temporal constraints. Thereby, the
learning process occurs without being present in the same space and at the same time the
different agents (students and professors). The learning environments are organized in a
way that students can reach them in any part and at any moment, according to their
availability. Within a virtual class, interactions are structured asynchronously in order to
allow everyone to participate accordingly to their availability. This system allows to have
students from different places of the world, creating real learning and interaction networks.
This interaction is done in two ways — between knowledge and between people.

Online learning is a social process which should facilitate collaboration, interaction
between people and contents, and implies changes between the different agents in the
process — organization, professors, and students. Implies a change in their roles and in the
way they relate with themselves, and implies that contents are appropriated. These changes
are implemented in the structuring plan and planning courses and curricula, assessment
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systems, ways of teaching and learning, goals to achieve, among others. So we can say that
it is expected that students are able to planify their study in order to reconcile to other
aspects of their lives; being able to read and write in an adequate way, looking in an
effective way into their information sources. It is also expected that they are able to interact
with their peers, in virtual class environment, creating their own learning networks.
According to Brindley (2004)

Accordingly, studying at a distance requires maturity, a high level of motivation,
capacity to multi-task, goal- directedness, and the ability to work independently and
cooperatively. (page 287).

In order to ensure that this happens, it is necessary to find ways to help students maintain
their motivation and to reactivate the remaining competences. According to different
authors, the role played by the structures that support students has become crucial to keep
their motivation, their effort and their success (Brindley, 2004; LaPadula, 2003; Mills,
2003; Simpson, 2002).

The professor plans and structures the learning environment in an open and flexible way,
with diversified communication resources and channels, with dynamic and motivating
teaching materials. This aims to cover a greater number of learners features and learning
styles; to guide the student learning in order to develop the ability to learn how to learn
(metacognitive reflection), the ability of self-regulation of learning and, with this, the
ability of being autonomous as a learner. These characteristics are not only essential for a
certain moment as a learner, but also should be part of essential skills in today's society.
That is, a lifelong learning society.

Online learning means that the learner becomes a more active element in the whole process,
leading to the construction of knowledge. It is expected that students take the initiative to
learn and interact with each other. The work of Azevedo & Cromley (2004) draw attention
to the implications of the virtual learning environment design for the acquisition of
knowledge. So, “It’s the conceiver job to find more appropriate strategies to achieve its
goals. The diversity of pathways is vast. Therefore, the online distance education should
include a set of learning activities to help the student to achieve the required knowledge,
accounting for individual needs and characteristics.” (Goul&o,2015, page 11) and we add
now, that promote students’ autonomy.

Together with the characteristics inherent to online education, we cannot fail to equate the
features which are related to the students who attend this type of education. As mentioned
above, in general, we find an adult audience that seeks to reconcile the different aspects of
their family and professional life with the need to increase or consolidate their knowledge
and current competencies, and the requirements of studying. The analysis of these
situations [Gouldo et al, 2015)], aiming to ensure the success of our students, has led us to
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analyze the variables which might help balance how to promote their success. That is, to
create support structures, in addition to existing ones, so that students feel more
comfortable in learning situations, promoting their empowerment as learners. This is one
of the four areas marked by Brindley (2004) that reflect the support for students: “Four
major areas for investigation are identified: targeting investment for greatest effect,
capacity building, learner support as a professional practice, and fostering student to
student support.” (pag.303).

So, one of the variables that was noted, relates to their ability to reflect on their
metacognitive strategies and the consequent self-regulated learning.

2.2. Goals

Taking into account what was described in the preceding paragraph, this variables’
analysis held over two academic years, for students attending undergraduate (bachelor), 1st
and 3rd year.

This analysis’ results point to the need to work with students in a clear and systematic way,
to the issues inherent to their individual features as learners, the need for effective self-
regulation of the learning process and how to operationalize all this.

It was in this context that the module learn how to learn arose. This module aims to raise
awareness among students of the 1st year degree for the relevance of learning self-
regulatory mechanisms. Thereby, the relevance to become more aware of the mechanisms
that each one develops to devote themselves to a study / learning task.

In this first exploratory phase, the module will be offered, on a voluntary basis, to students
who will start their academic career at Universidade X, in the Education degree. This takes
place entirely online, and in specific time periods, according to the students’ needs and to
the topics’ objectives to be addressed.

2.3. Structure

To fulfill these goals, the module will be structured in 3-axis and it will primarily supported
by the book Comprometer-se com o estudo na universidade: Cartas do Gervasio ao seu
umbigo (Rosario, Nufies & Pienda, 2006). The authors of this book had the following aims
1) to teach the self-regulated learning processes; 2) to work with students a repertoire of
learning strategies that help them in their in college and in their life learning (page 7).
Although the students have access to the entire book, it were only worked the following
letters on the module development.
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Axis 1
Goal 1: Planning goals
Material to use: Gervasio’s letters n°2 and n°6

Letter n°2 — What goals do | have? What is truly a guidance in my acting, in my study at the
University, in my hobbies, in my sports, in relations with others, in my laziness ...?

Letter n°6 — Who governs your learning? You know how to distinguish those students who
achieve academic success?

Axis 2

Goal: Planning the task and the time to avoid postpones

Material to use: Gervasio’s letter n°4

Letter n°4 — Do you know how to overcome postpones, Gervasio?
Axis 3

Goal: Preparation for the classroom tests

Material to use: Gervasio’s letters n°10, n°11, and n°12

Letter n°10 — How do you have this class so well organized? How do you prepare to the
exam so intensely?

Letter n°11 — (...) must the study be different according to exam type?
Letter n°12 — So what is this anxiety to the exams?

The choice of just this set of letters held up with different factors. Firstly, we consider that
the selected letters address the points considered central to the work that we were
developing; secondly, the time we had available, as well as the students, did not allow us to
contemplate the 13 letters; lastly, some of the topics covered in the unselected letters were
more targeted to a younger audience and with other features, other appeals, and other
concerns.

In addition to these thematic areas the module has three other parts. That is, the module
learn how to learn is structured around 6 parts. To know:

It starts with a first introduction and, beyond this contextualization, it presents three types
of resources - one News Forum, one Doubts and General Questions Forum, and a Module
Plan.

These features are accessible throughout the training. The News Forum is only accessed by
the teacher in order to provide relevant information about its functioning.
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The Doubts and General Questions Forum allows students to interact between themselves
and with the teacher, to clarify possible questions about the module functioning.

In Module Plan we find information on the module’s goals, its structure, working methods,
resources, skills to achieve, timing, and what is expected of the student throughout their

development.

Then is another part where we can find three different items. The first was questionnaire
about their willingness to participate in the module; the second was a Presentation Forum;
finally, a questionnaire on self-regulated learning strategies.

Next there are the items related to the three axes mentioned above. Each one of these axes
is operated independently and this has created a forum for participation of all students. The
axis 2, in addition to the forum, students relied on a questionnaire entitled Student Profile,
consisting of 20 statements, with answer YES / NO.

Finally, we have an item related to the assessment module made by the students.

Figure 1 schematically seeks to portray the module learn how to learn structure.

Welcom 0. Some
Students preliminary
 News Forum questions ...
* Douts & ¢ With regard to
Questions my
Forum participation in
¢ Module Plan this module ...
e Who am I...

e Questionnaire
about learning
self-regulation
strategies

Figure.1. Module learn how to learn structure

2.4. Development

1. Study,
organize,
define ...
* How to study
and
CIEelul] L LAY 2. Do not put
uc's off for
e Student Profile
tomorrow ...

3. The

. 4. Module
evaluations
balance
are on the
sheet
doorstep!

These questions are developed in the form of debate, and it is created a forum for each axis
where its objectives and the different letters that guide the debate / exchange of ideas
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among students were presented. With this discussion, exchange of ideas and experiences
we seek to promote self-reflection on these aspects and, therefore, to develop students
competences that make them more self-regulating their learning process. The teacher takes
here the role of mediator.

The module was offered completely online.

Given the nature of the contents, the axes 1 and 2 exploration took place early in the school
year, immediately before the school activities had started, and the axis 3 the week before
the exam period of the 1st semester.

According to the Module Plan, the item related to the preliminaries questions lasted two
days. One welcome message was sent to students in the News Forum calling for the
participation in the module. The remaining items would only be made available on the dates
indicated for this purpose. After the student’s choice, only those who chose to participate
continued to have access to the activities of the module. To these students, it was requested
to do a brief presentation and at the same time to answer the questionnaire on self-
regulation strategies. After this first time, the activities related to the three axes started.

Given the contents nature, we chose to work each of the three axes separately each having a
duration of one week. Given the time constraints, the second axis was developed, in part, in
the beginning of the school activities.

As we said earlier, the last axis, related to the issues of assessments / exams, took place
only after the course of teaching activities and before the week of the classroom exams
started (exams or assessment tests continues -efolio).

Each axis began with a teaching message, in the appropriate Forum. This message situated
students who were working and made available the respective letter.

3. Reflection and next perpectives

As noted earlier, the design of this module had as a precondition to make available to
students a structure to support their learning. Not in the sense of formal scientific content,
but to help them to reflect, in a systematic and orderly manner, on their own metacognitive
strategies of learning and, thereby, provide them with tools for an effective learning self-
regulation.

We are in the analysis phase results not of the way that each module took place itself, but
also the assessment that the students did with each module. After the analysis of these two
parameters, we will seek to adapt it according to the directions outlined and the needs felt
throughout the process. So that it becomes an effective response to the needs of our
students, and thus help promote the it permanence and it success.
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Abstract

This paper seeks to attain a better knowledge of the students that have joined
the first partially-taught-in-English degree course in one of the six groups of
the Bachelor’s Degree in Primary Education in the University of Malaga.
The aim is to comprehend their different profiles so that professors can cater
for their needs. To achieve this objective, as part of an innovation project led
by a multidisciplinary team, different questionnaires were designed, the first
of them to get information about their personal data and English training. It
was taken by first year students, for two consecutive years (2014, 2015).

The results of this questionnaire revealed that, as no specific requirements
were asked, and only English level indications were given, we have to work
with an heterogeneous group of people, which results in a multi-level
proficiency, very demanding group, to deal with. However, comparing the
results from one year to the next, we noticed that there has been an
improvement in almost every parameter we were interested in assessing, and
the participants of the developing innovation project are committed to
evaluate their needs and provide the necessary support that teachers and
students deserve.

Keywords:. Tertiary Education; English medium instruction; Student
profiles; English training; proficiency level; innovation project.
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1. Introduction

English medium instruction (EMI) in tertiary education is a significant growth area, with
over half of the world’s international students being taught in English, and universities
offering an increasing range of courses in this language (Graddol, 2006). The ultimate
challenge is to be fluent in English, acquire and convey knowledge through this language,
and therefore, be able to communicate in the lingua franca the western world has adopted as
a means of communication, so greater efforts to integrate content and language can be seen
in post Bologna Europe (Doiz, Lasagabaster, & Sierra, 2013).

In Méalaga University (UMA) this is a recent phenomenon, and English Medium instruction
has been implemented in one of the groups of future Primary Education teachers, the
present year being the second of their four year degree. After the first years’ experience,
regarding the outcomes of a questionnaire about the student’s background and expectations,
this challenge has definitively been taken seriously, and the multidisciplinary professionals
involved have created a PIE (“Programa de Innovacion Educativa” or Innovation Project in
Education) to follow the developing curriculum and make changes as necessary; to
complete their instruction, to create and share materials, and ultimately, to improve the
quality of the degree course.

This first task aimed to ascertain the students’ background and their previous educational
profiles, so the teaching staff could adapt their classes to the level of the students in the
vehicle language, making the necessary changes. With this aim in mind, we produced a
questionnaire which has been filled in by first year students in two consecutive years, and it
has provided us a vast amount of useful information which will be very relevant for our
purpose.

2. Questionnaires results : Students’ profiles

2.1. Personal data

The former academic year (2014-15) group was formed by 68 students, though the
questionnaires were completed by 61 of them. Most of them were women (77%), the
sample age ranged from 17 to 30 years old, the majority being 18 (59%). Eight of them
were 17 when they filled out the questionnaire (13.1%), and ten were already 19 (16.4%),
the seven left were between 20 and 30 years old.

More than half of them studied in State primary and secondary schools (56%), while 39%
came from private centres, and the 5% left were from private centres that receive State
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funds. Only one had studied in an English curriculum school. Virtually every one of them
(97%) came from “Bachillerato” (equivalent of the A-levels in Great Britain or 12" grade
High School in the U.S.A) and passed the university access exams. The other 3% came to
the University as mature students.

The present academic year (2015-16) gives us similar data. The group is formed by 67
students, and 62 completed the questionnaire, (of which 79% were women), plus five
Erasmus students that will study only during the first term. At the time of the questionnaire,
32 were 18 years old (51.6%), while fourteen were 17 years old (22.6%). The rest were in a
19 to 45 year-old range. There were five 19-year-old students (8.1%), four 20-year-olds
(6.5%), six between 21 and 30, and just one of them older than 45.

This time there are even more students that come from State schools (75%), only 5% come
from private schools, and the rest (17.7%) come from private centres with State funding.
Two of them had studied for a while in English curriculum schools, and another two have
already finished another university degree. In this sample 91,9% had accessed from
“Bachillerato” and passed the university access exams.

The university access exam, together with the “Bachillerato” mark, averaged out, gives the
overall mark which determines the possibility of studying certain degrees. Last year,
students were admitted into this group with an average of 7.874, while this year that
number has raised to 8.999, or more, in order to get a place there.

Table 1. University access overall mark for the partially-taught-in English Bachelor’s Degree in
the UMA: Bachillerato and University access exam. Comparison between consecutive years

Year Average
2014 7,874
2015 8,999

Source: Student Profiles questionnaire (2016)

Considering that last year this course was not known by the student community, and wasn’t
well advertised, this year there has been an improvement in the promotion of this course
(though in my point of view, it is still insufficient) and by word of mouth, more students
requested entrance than the previous year. The increase in the mark required for acceptance
onto this course shows a growing interest for this type of instruction and therefore, in time,
could reflect in higher social esteem for teachers.
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2.2. Formal English training and level of proficiency

One of our main interests was to know the students’ previous instruction in the target
language, as they were not subjected to any specific entry requirements in that area. Not
only was it important to learn about their level of English through the exams they had taken
(Cambridge, Trinity, Official Language School, etc.), but also their experiences throughout
the educational system, (Type of school and secondary School: bilingual or not, foreign
curriculum, etc.) and those gained in a non formal environment (international exchanges,
student mobility, etc..). We even took into account their personal assessment about their
proficiency level in the English Language. The questionnaires show the following results in
these matters:

In 2014 only 4.9% of the students had studied in bilingual primary schools and 14.8% in
bilingual secondary schools. A year later those percentages had raised to 12.9% of students
in bilingual primary schools and 19.4% in secondary schools. This data displays the
ongoing rise in bilingual schools in our community, due to the implementation of bilingual
programmes in the Andalusian school system since 2005, as well as the good level of
acceptance from these students for this type of instruction. Although for many years, the
country’s national level of English has remained one of the lowest in the European Union
(EUROSTAT, 2010), and therefore a very low percentage of higher students could study
and work in this language, (Dafouz, E., Camacho, M. & Urquia, E., 2014); as a result of a
decade of CLIL implementation measures in Spain in compulsory education settings, there
may soon be ‘a new generation of students (and teachers) in tertiary education, who will
consider learning through a foreign language a common practice’ (Dafouz and Nufiez 2009,
p. 110).

The previous year, 11.5% had studied at one of the Official Language schools (6.6%
English courses) and the present year, 19.4% of them had studied or is studying there now
(12.9% English courses). In comparison, last year 42.6% of them had passed at least one of
the Cambridge or Trinity exams, and this course more than half has, (51.6%), mostly at
intermediate level (B1 or B2).

When asked for their personal opinion about their English level within the Common
European Framework of Reference for Languages (CEFR) though, in the first year most of
them situated themselves as follows: in B1 level, 71.7%; the next highest group 14.8%,
thought that they were at B2 level; 9.8% considered themselves as having an A2 level, and
only 3.3% felt were at the highest levels (C1-C2). In this second year, the figures go up in
the upper-intermediate levels: a total of 51.6% feel they are at B1 level and 38.7% at B2
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(90.3% in total), while the others, beginners (A2) and advanced (C1-C2) are very similar to
the previous years’ figures. Nonetheless, it is very common that some students overestimate
their proficiency levels, or even situate themselves in very different ones according to their
competence in the four skills (oral, reading, listening and writing).

Table 2. Appreciation of level of English. Comparison between consecutive years

Year A2 B1-B2 C1-C2
2014 9.8%  86.5% 3.3%
2015 8.1% 903% 1.6%

Source: Student Profiles questionnaire (2016)

Regarding their personal experiences abroad, again we noticed an increase in the
percentage of students that have participated in international exchanges, comparing this
year with the year before, varying from 39.3% in 2014 to 48.4% in 2015. As before, the
students mobility in secondary education between countries had raised as well, from only
9.8% in 2014, to 16.1% in 2015.

Finally we enquired about their expectations at joining this group, and they all coincided in
admitting the increasing importance of mastering English in our society, allowing them
better job opportunities in the future by improving their linguistic competence and their
curriculum; similar expectations other studies have stated before (Wilkinson, 2013, p.16).
In both years most of them expected to have at least 50% of the contents taught in English,
which wasn’t the case in the first year, as only one of the teachers involved fulfilled this
requirement. Students also demanded lectures with a high oral English competence, and
different kinds of linguistic support (a language advisor, conversation classes and different
elective courses to choose from, depending on their needs), have been the most solicited, as
well as the students requesting proper feedback about their language skills.

3. Conclusions
The results obtained from these questionnaires have drawn the following conclusions:

This group of students is mostly formed by women, with an average age of eighteen years
old, who predominantly come from ‘Bachillerato’ studies within the State School System,
had a previous English instruction to an intermediate level, and aimed to join the EMI class
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in the Education Faculty of Mélaga University as a way to continue their training, improve
their competence in the English language, and enhance their employability.

While their self-assessment on their linguistic competence is normally higher than the
factual data they can provide, they are still very far from being a homogeneous group in
that sense, some of them exhibiting fear at not being able to follow the classes, in contrast
with others that consider the general level too low for their own expectations, making a
very difficult task for their teachers to manage their instruction.

As previous studies on CLIL have stated (See Aguilar and Rodriguez, 2012; Dalton Puffer,
2008; Lyster, 2007) when at the end of the first year, students were asked about their
perception of language skills improvements, although no significantly changes were
appreciated, the two skills that they considered to have improved the most, were listening
and speaking, as opposed to reading and writing.

To meet with their demands, and improve the quality of the Degree, a collaborative
interdisciplinary innovation project has been designed and later approved by the University
of Malaga Vice-rectorate for Academic Organisation and Teaching Staff with the
subsequent challenges:

- Continue improving the lecturer’s instruction in CLIL methodologies and English
proficiency, offering training courses, together with the FGUMA (Fundacion
General de la Universidad de Malaga ).

- Facilitate the exchange of experiences and coordination among the staff involved
in the EMI and external collaborators, through monthly meetings, online contacts
and forums.

- Invite different professionals to organize seminars and workshops about bilingual
Education and implementation of the Bilingual School System in our community.

- Request that fourth year students from the Degree of English Studies conduct their
practice time with this group as language advisors; correcting pronunciation and
writing essays, giving students and teachers feedback, etc. This idea has been
carried out with success in Cordoba University as part of their plurilingualism plan
for the last few years (Fontanet, 1., 2015). This point has actually already been
approved and four language advisors, or mentors, have been assigned to this group
next term.

- Create online resources to provide information about the partly-taught-in English
Bachelor’s Degree in Primary Education group, to enhance the possibility of
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encouraging more international students to participate, as part of the Erasmus
programme.

- Encourage the submission of papers by the innovation project participants, to
publicise the results.

- Further research to identify the effect of the second language on content learning.
As Wilkinson & Zeggers stated: ‘If only negative effects can be observed, then the
longer-term outlook for content learning through a foreign language may be at
risk. Simply demonstrating positive effects on language learning may be
insufficient... What is required is research into the impact that foreign-language-
medium instruction has on the ability of students to communicate content
knowledge in their mother tongue’ (Wilkinson, R., & Zegers, V., 2008, p. 7).
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Abstract

This paper aims to map the supply of MOOCs in Brazil, starting from the
Godwin-Jones’ assumption that "MOOCs are neither open nor massive, but
often regular online simply courses that have been re-branded" (Godwin-
Jones, 2014). At the same time, it approaches the Brazilian context, through
an exploratory and descriptive study, based on a qualitative and inductive
research strategy, divided into two main phases: the first step maps the
MOOCS offered by Coursera and Veduca portals, and the ones delivered by
the higher education institutions (HEIs). In contrast, the second phase
compares the evolution of a different category of online courses, other than
MOOCS: the accredited online undergraduate courses offered by HEls,
through the longitudinal analysis of data from the Census of Higher
Education, between the years 2008 and 2013. It concludes that the courses
offered are not regular online simply re-branded ones, as there are different
provisions, but they are subject to the Brazilian particular regulatory
conditions.

Keywords: Massive Open Online Courses; MOOC; E-learning;
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1. Introduction

The term MOOC was first used in 2008 (Thille, 2014) but only in 2011, it became visible
when US elite universities began to offer open and distance free courses. Greater attention
was given to this type of course when institutions such as Stanford, MIT, and Harvard
began to offer them through its platforms - Coursera, MITX, EDX, respectively. However,
the prominence of MOOC:s is the result of growing enrollment, the aggressive stance by the
prestigious universities, and the increase of the investment by foundations and other
stakeholders (Thille, 2014).

In Brazil, the first e-learning courses were offered by correspondence, via TV or primitive
forms. The first MOOC initiative was launched by the Universidade Estadual Paulista
"Julio de Mesquita Filho™ in 2012 and titled “Open Unesp”b (Wikipedia, 2015). Moreover,
in 2013, MOOCs were launched by the University of Sdo Paulo (USP), in partnership with
the Brazilian portal Veduca (Veduca, 2015). The MOOCs have specific characteristics. It
allows the entry of a vast number of students. The courses are free; usually offer no
diploma, only one conclusion certification; and vary in their educational purposes,
philosophies and the technological resources used (Thille, 2014). This model has also been
evolving to different stages of development, similarly to what has occurred in other
countries, and there are various types of courses with varying degrees of openness, course
fees, qualification requirements (Commission, 2013), credit-earning, and models of
delivery (UK, 2013).

Considering that the studies don’t take into account how MOOCs are being used in Brazil,
this paper aims to map the supply of Massive Open Online Courses - MOOCs in the
country, starting from the Godwin-Jones’ assumption that "MOOCs are neither open nor
massive, but often regular online simply courses that have been re-branded" (Godwin-
Jones, 2014). At the same time, it approaches the Brazilian context, concluding that its
courses are not regular online simply re-branded ones, as there are different provisions,
subject to the Brazilian particular regulatory conditions.

This paper presents an exploratory and descriptive study, based on a qualitative and
inductive research strategy, divided into two main phases. The first step maps the MOOCs
offered by Coursera (Coursera, 2015) and Veduca (Veduca, 2015) portals, and the ones
delivered by the higher education institutions (HEIs) precursors of such offer in Brazil. In
contrast, the second phase compares the evolution of a different category of online courses,
other than MOOCS: the accredited online undergraduate courses offered by Higher
Education Institutions - HEISs, through the longitudinal analysis of data from the Census of

® Universidade Aberta

This work is licensed under a Creative Commons License CC BY-NC-ND 4.0
Editorial Universitat Politeécnica de Valéncia

245



Machado de Campos, S.R.; Henriques, R.; Yanaze, Mitsuru H.

Higher Education, an annual survey conducted by the National Institute for Research and
Educational Studies Anisio Teixeira - INEP, between the years 2008 and 2013.

The remainder is organized as follows. The next section presents the MOOCs’ offer in the
Brazilian Context and the Discussions. The last section points out the Preliminary
Conclusions.

2. The MOOC:s in the Brazilian Context

The first phase developed research in the two MOOCS portals in Brazil (Coursera, 2015;
Veduca, 2015). From both platforms, the courses offered by higher education institutions
were selected, where only two Brazilian HEIs were identified: State University of
Campinas - Unicamp and the University of Sdo Paulo - USP (Table 1), which represented
2.15% of all related partners (N=139) from 28 countries (Coursera, 2015).

Table 1. MOOC:s offered by Coursera through HEIs

MOOC

How to create 2D games for iPhone and iPad

How to enhance and monetize the app for iOS

The Entrepreneurship and Entrepreneur Skills

UNICAMP Creating and publishing application for iPhone and iPad in the App Store

How to create an iPhone app

Creating applications with multiple screens for iPhone and iPad

Digital Signal Processing - Sampling

Pluralities in Brazilian Portuguese

Big Data in Health in Brazil

Accounting History

usP Origins of Life in the Cosmic Background

Fundamentals and Business Language: Accounting

Source: Coursera, 2015.

The classes are free and in reduced number (Table 1). From a total of 1,484 (N = 100%),
MOOCS provided by the platform, only 12 (0.8%) are of Brazilian HEIs. Moreover, from
this total, nine (0.6%) were being offered at the time of this research, which was based on
documentary research in the virtual environment, from November to December 2015. The
portal Veduca (Veduca, 2015), in turn, includes different categories of courses: for free,
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MBAs® and extension; and comprise various areas of knowledge. Seven Brazilian HEIs
provide online courses, but MOOCs are offered by three of them (Table 2).

Table 2. MOOC:s offered by Veduca Platform

HEI MOOC
USP Basic Physics
UNB Bioenergetics
Unisinos Brazilian Sign Language - Libras

Source Veduca, 2015.

The next phase mapped the current offer of the two public HEIs, recognized as the MOOC
precursors in Brazil: UNESP and USP. According to UNESP (UNESP, 2015), and in
particular, to the Open University, the courses are organized by areas of knowledge (Table
3) and are free of charge. Despite the fact that the courses intended to be MOOCs, there is
no reference to MOOC terminology neither in the name of the courses nor the web portal of
the institution.

Table 3. MOOC:s offered by the Open University, UNESP

Knowledge Area MOOCs
Biological Content and Teaching of Physical Education
Numerical Calculus roots functions - method of Bisection
Machinery Diagnostic Tools
The Education Basis and Guidelines Law
Public communication, citizenship and digital democracy
Literacy Content and Curriculum
Content and Teaching Arts
Content and Teaching of Science and Health
Content and Teaching of Geography
Content and Teaching of History
Content and didactics of Portuguese Language and Literature
Human Course Assistive Technology, Projects, and accessibility. Promoting
School Inclusion
General Didactics
Administrative law
Education and Language: Early Childhood Education
Education and Society
Inclusive and Special Education
Children's education: curriculum approaches
Early Childhood Education: Different forms of Expressive and

Exact

¢ Master in Business Administration
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Communicative Languages

Ethics and Citizenship

Philosophy of Education

Children's Education Foundations and Principles
History of Education

Introduction to Scientific Research

Educational politics

Educational Psychology

Relations and procedures in the Workplace

Sociology of Education
Source: Portal UNESP, 2015.

According to the USP web portal (USP, 2015), the identified courses are listed in Table 4
and include different categories, other than MOOCs. As already seen above, in the USP
web portal there are no explicit references to MOOC terminology to the courses offered.
Both are free.

Table 4. Courses offered by USP

Undergraduate Blended undergraduate course in Sciences

Specialization Specialization in Ethics, Values, and Health in School
Motor Learning

Update Food and Agribusiness Marketing

Diffusion Introduction to Education Design

Source: Portal USP, 2015.

The second phase of the study maps the supply of online undergraduate courses in Brazil,
2008-2013, based on the Census of Higher Education (INEP, 2013). It adopted the year
2013 as a reference for being the last to official data available and the 2008 year for a
comparative 5-year analysis. This part of the study had the intention to check if the
Godwin-Jones’ assumption could be confirmed or rejected, by evaluating the online courses
offered by the HElIs in the country and compare them to the MOOCs category. The results
are presented below.

In Brazil, for decades, there has been an increase in the number of HEIs, with a
corresponding rise in the number of courses and places offered. From 2008 to 2013, this
represents an increase of around 6%. In the same period, regarding the accredited online
undergraduate courses, it can be observed an increase in the number of classes offered and
students enrolled, but a decrease in the number of places offered, as shown in Figure 1.
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In this period, the number of undergraduate courses almost doubled. The number of
students enrolled in 2013 also had a significant increase compared to 2008, indicating a
potential interest in e-learning. However, only 18,75% of all the country's student body is
enrolled in online undergraduate courses. The number of places offered is already greater
than the number of pupils enrolled, pointing to a vast number of vacant (available) places.

1.699.489
1.800.000 1.638.427

1.600.000
1.400.000
1.200.000
1.000.000
800.000
600.000
400.000
200.000
0

1.153.572

727.961

647  1.258
Courses number Places offered Enrolled students

m2008 =2013

Figure 1. Number of courses, places offered and enrolled students. Source: MEC, INEP, 2013.

The vast majority of online courses offered, according to the Census of Higher Education
(INEP, 2013), are in the areas of education; Social Sciences, Business, and Law; followed
later by others, as demonstrated in Figure 2.

Taking into account the OCDE main areas, there is more receptivity to the courses offered
in the Humanities and Social Sciences, although such courses are still small in gross
numbers if compared to the total traditional undergraduate courses (N=30.791) provided in
the country.
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Educatics a5

Service i3

Seienpes, Muthemnaties and Comspeter Scimess Aib

Figure 2. Online courses offered, OCDE main areas, 2013. Source: MEC, INEP, 2013.

3. Overview

Unlike MOOCs that early in its offer were free, undue courses and did not provide
certification; in Brazil, the undergraduate online or blended courses are from a different
provision category, offered only by accredited public or private higher educational
institutions. They can be free or paid, depending on the HEI category — if public or private.
These courses depend on prior accreditation by the Ministry of Education, which regulates,
supervises and evaluates the institutions of higher education and its undergraduate courses
(Educacdo, 2007; Selingo, 2014 ). Many of the online undergraduate courses, according to
Brazilian legislation  (Educacdo, 2007; Selingo, 2014 ), though not obtain the title of
MOOC or use its terminology, may have a high number of places offered, which means
they can be massive; also can be free; but are not “open” in the MOOCs context, cause the
students obligatory need to have concluded previous education.

Besides the fact that some countries already discuss the possibility of credit-earning
MOOQCs courses, in Brazil, they comprised, exclusively, the courses without accreditation
and delivered through third platforms. Including the courses offered by HEIls, which are
open about their content availability to any person; are modest in quantity, but can rely on
payment for the issuance of a certificate, and are delivered through Coursera and Veduca
platforms. Their "denominations" also are entirely different from those accredited courses
offered in online or blended mode by HEIs (Tables 1, 2, 3, 4). Concerning the assumption
stated by Godwin-Jones (2014), in Brazil, the MOOCs are open and massive courses, but
are not regular online courses that have been re-branded, because the “regular online
courses” are the accredited ones. It is important to state that, besides the limited number of
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MOOQCs offered in the country, even by HEIs, it is highly recommended to evaluate the
number of students enrolled, to map its massive extent. Besides that, the courses have
different publics as a target.

Another interesting conclusion depicted from this research is related to knowledge areas of
the courses offered (Figure 2) which are Education; and Social Sciences, Business and Law
despite the ‘apparent' resistance of Social Sciences area to the use of technological
resources, as shown by the literature (Education, 2013; Reichard 2015). There is no much
overlapping concerning the topics dealt, despite the differences between the MOOCs and
the online undergraduate courses. Apparently, this situation can be justified by the
government policy of training of the teaching workforce, specially, in basic education.

It becomes necessary to think about new ways of offering courses in a connected society in
which new paradigms guide the communication practices, looking out at present as a
promise of renewal of knowledge, motivated by new ways of knowledge formation,
enabled by digital networking environment (Burdick, 2012). At the same time, it is
necessary to discuss that, as an essential part of the societal role of universities is to
facilitate lifelong learning, regardless of age, place of residence and life situation. Flexible
education is a core term in this context as it deliveries mean education that can be carried
out regardless of time and place; that require less presence on campus.
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Abstract

The collaborative contagion model is a byproduct of a three-year endeavor
to identify and address curricular deficiencies in business ethics and
entrepreneurship (BE&E) courses. Designed to increase curriculum adoption
using professional educators’ established networks, the model combines a
series of four-day disruptive innovation workshops with an online forum to
promote collaboration in the design of BE&E materials, and to provide
ongoing support for educators with unique contextual constraints. Our
primary goal in developing the collaborative contagion model was to create
a framework through which teachers could prototype, refine, and distribute
BE&E course materials at no monetary cost. Given the variety of
participants invited to the disruptive innovation workshops, we expected to
produce curricular materials that incorporated a wide array of perspectives
and experiences relating to BE&E instruction. After our first year of
workshops, 20 K-12 and 20 higher education participants helped formulate
10 modules and 60 grade-specific K-12 lesson plans. Through the process,
we have established pilot programs at 13 separate institutions, and built
partnerships with seven organizations. In addition to providing educators
with professional development opportunities and an enhanced academic
network, we conclude that the collaborative contagion model promotes
improved curriculum quality, and increases the likelihood of curriculum
implementation.

Keywords: Collaborative curriculum design; professional development;
disruptive innovation workshops; curriculum distribution; networking.
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1. Introduction

Since 2013, we have worked to develop a novel curriculum that will challenge the status
quo in the design and delivery of business ethics and entrepreneurship (BE&E) courses.
Building from previous work by Fawson et al. (2015), which assessed innovative models
for gathering input from academic networks using targeted colloquia and workshops, we
have begun implementing a new model for curriculum development and distribution called
a collaborative contagion model.

Adding to well-studied approaches of collaborative curriculum design (CCD), teacher
design teams (TDTSs), and course design intensives (CDIs), the contagion model is designed
to aid in the adoption of curricula using established professional and educational networks.
Our main goal has been to create a framework through which teachers can prototype,
refine, and distribute quality BE&E course materials free of charge. After hosting a series
of four-day disruptive innovation workshops with participants from across the United
States, we developed on an online forum for generating, hosting, revising, and rapidly
distributing modules for BE&E courses. The academic network built through this process,
consisting of 13 pilot programs and seven institional partnerships, shows promise of
improving both curricular quality and rates of adoption. This purpose of this paper is to
summarize the literature behind the collaborative contagion model, track the model’s early
implementation, and explore its successes and areas for improvement.

2. Relevant Literature

We divide the literature behind the contagion model into four groups. The first group
focuses on the benefits of CCD in teachers’ professional development and in promoting a
collaborative culture among faculty and staff. The second highlights potential obstacles
between curriculum development and implementation, suggesting ways to increase the
likelihood of implementation. The third introduces the collaborative contagion model. The
final group compares CDIs with an integral part of the contagion model: the disruptive
innovation workshop (DIW).

2.1. Benefits of CCD for Teachers and Educational Faculty

Multiple studies show how collaborative curriculum design (CCD) aids in the professional
development and learning of teachers (Voogt et al., 2011; Drits-Esser & Stark, 2015; Clark
& Hollingsworth, 2002). Teachers who assist with curriculum development show
“increased self-confidence, increased pedagogical content knowledge, a deeper
understanding of subject matter content, refined ideas of curriculum development in their
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personal practice, and perceptions of good teaching and being a good teacher” (Dritts-Esser
& Stark, 2015, p. 2). The collaborative process also provides teachers a means for engaging
peers and experts in an environment that broadens teachers’ perspectives and builds
leadership skills required for curriculum implementation (Voogt et al., 2011, p. 1243).

Advantages for individual teachers aside, the educational climate at an institution stands to
benefit from CCD (Burrell et al., 2015). Robert Rothieaux (2015), the facilitator of a new,
collaboratively-built MBA curriculum at Hamline University suggests that the “design and
implementation of innovative curricula can provide a reason and means to break down
barriers and create a more collaborative culture and climate” (p. 124). To this end,
Rothieaux (2015) encourages bringing faculty, staff, and administrators, who generally
“have little interest or reason for true collaboration,” into the process (p. 124).
Collaboration, in this sense, is a catalyst for greater knowledge sharing and interaction
among faculty.

2.2. Bridging the Gap between Curriculum Development and Implementation

A primary challenge for curriculum designers is bridging the gap between curriculum
development and implementation. Ideally, the professional development benefits from CCD
would translate into improved classroom practice, and potentially, enhanced student
outcomes. In reality, professional development often falls short of changing classroom
practice. During a workshop, teachers have to navigate unfamiliarity with the design
process, new pedagogical methods, and novel subject matter, thereby developing a host of
new skills and knowledge (Huizinga et al., 2014). Unfortunately, teachers often return to
environments that do “not always support classroom implementation of the newly learned
knowledge and skills” (Voogt et al., 2011, p. 1236; Guskey, 2000). Without adequate
support during and after the curriculum design process, it is unlikely teachers will
experience anything more than short-term teaching changes (Clark & Hollingsworth, 2002).

Clark and Hollingsworth’s Interconnected Model of Professional Growth (IMPG)
elucidates three domains in which teachers can achieve long-term change through
collaborative curriculum design: (a) the personal domain (in which teachers change their
knowledge, beliefs and attitude); (b) the domain of practice (in which teachers change via
professional experimentation); and (c) the domain of consequence (in which the
collaborative process produces salient outcomes for teachers and/or students) (2002). A
fourth domain in the model, known as the external domain, provides teachers with external
sources of information or stimuli. Enactment and reflection in one domain may have an
impact on others (Clark & Hollingsworth, 2002, p. 951). Change through these domains can
lead to simple, short-term teaching changes, or long-term professional growth. The
realization of the latter depends on, among other things, the level of ongoing support from
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colleagues and administration, resources and equipment, and the broader context in which
teachers work (Clark & Hollingsworth, 2002).

Researchers have investigated the support needs of curriculum designers required for
curriculum adoption (Huizinga et al., 2013; Voogt et al., 2011). In addition to limitations on
time and knowledge, teachers often lack the design expertise required for curriculum
development (Huizinga et al., 2013, p. 34). Incorporating design specialists into TDTs
enables teachers to apply their knowledge, skills, and contextual understanding to content
and pedagogy efficiently. Another option is to provide teachers with “existing or exemplary
curriculum materials...to help the team define the goals and design task” (Voogt et al.,
2011, p. 1243). In any case, ongoing support and guidance by external facilitators and
specialists improved teachers’ overall learning during the design process (Voogt et al,
2011). Voogt et al. (2011) also discuss the importance of maintaining an explicit focus on
implementation during the design process, but curriculum implementation ultimately hinges
on “teachers’ ownership of and their knowledge about reform ideas” (Huizinga et al., 2013,
p. 33). In other words, teachers are more likely to adopt curriculum changes in which they
are involved (Dritts-Esser & Stark, 2015, p. 3).

Realizing the support needs required for curriculum adoption, we have built two follow-up
workshops into our BE&E curriculum design process. We designed these conferences to
provide ongoing support for unforeseen contextual challenges, and to build the network in a
continuous fashion. Additional support is provided through a curriculum specialist at Utah
State University and a website to cultivate a community of curriculum adopters.

2.3. Description of the Contagion Model

Sorenson et al. (2005) note that “knowledge spreads from its source not in concentric
circles, but along conduits laid by social connections” (p. 4). New innovations are adopted
in a manner that resembles an epidemic spreading through a population, “growing slowly at
first, then accelerating rapidly, and finally slowing to reach some asymptotic saturation
level” (Sorenson et al., 2005, p. 3). Social connections and proximity to the original source
affect where new innovations are adopted and the rate at which they spread.

Without adopting the epidemic analogy in its entirety, our expectations for the collaborative
contagion model share in many aspects of Sorenson et al.’s (2005) description of
knowledge spreading. Curricular contagion begins at disruptive innovation workshops
(DIWs), and relies on the efforts of workshop attendees and their own individual networks.
After the workshops, which are designed in part to create a working community of
conference attendees, we provide support for teachers to refine, adopt, and share developed
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materials with their colleagues. Deploying a curriculum through established networks
enables us to reach a variety of new faculty, students, entrepreneurs, and policy makers.

2.4. Comparing and Contrasting CDIs and DIWs

Developed by Oxford Brookes University in 2003 for large-scale e-learning applications,
course design intensives (CDIs) promote innovation and networking through curriculum
design workshops. In a span of three to four days, CDIs yield tangible course materials as
output (Dempster et al., 2012). In a program evaluation, Dempster et al. (2012) describe
how CDIs utilize extended teams alongside assistance from technologists, curriculum
specialists, educational developers and subject librarians (p. 137). CDI’s focus explicitly on
cross-disciplinary networking, using “multiple program teams working in parallel...”
(Dempster et al., 2012, p. 137). Instead of leaving lecturers to their “usual subject-focused
autonomy,” CDIs encourage participants to work collaboratively at the program level,
thereby engaging a wider array of stakeholders with various skills and experiences “to
confront and to engage with alternative and better conceptions and practices” (Dempster et
al., 2012, p. 136). Dempster et al. (2012) measured CDI success using the following
variables: tangible deliverables, confidence and collective ownership of developed
materials, networking beyond department colleagues, and conceptual and pedagogical
changes for lecturers (pp. 143-144).

DIWs share many foundational ideas with CDIs. Both workshops aim to produce tangible
output in the form of modules, with another expressed goal of broadening participants’
networks. Like CDIs, DIWSs use parallel sets of extended teams, equipped with experts to
analyze theory, discuss technical obstacles and solutions, and draft modules. Dempster et
al.’s (2012) measures for successful CDIs apply equally to our internal measures for
gauging curricular contagion.

Unlike DWIs, CDIs “are not a tactic to initiate change or raise awareness” (Dempster et al.,
2012, p. 137). We intend our DIWs to change the delivery and design of BE&E courses
through heightened awareness and outreach. The contagion effect depends on participants’
willingness and ability to share resources and improve BE&E course quality.

The composition of teams also differs between CDIs and DIWs. The CDIs reviewed by
Dempster et al. (2012) assembled teams from faculty and staff at a single university. Our
DIWs, on the other hand, hosted educators from multiple institutions ranging in size,
approach, scope, and location. It was our goal to create an environment that would address
a broad range of programmatic needs heretofore inhibited by geographic and institutional
siloing, thereby encouraging nationwide curriculum adoption.
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3. The Process Behind the Contagion Model

We began the process of developing the contagion model after researching potential gaps in
existing BE&E curricula. After surveying 170 BE&E course syllabi throughout the United
States, we found that new offerings in these subjects had taken on a variety of forms,
transitioning from appendages of more established disciplines into discrete, stand-alone
courses. Entrepreneurship courses often considered only new venture startup, without
broader discussion of what it meant to be entrepreneurial, or the benefits of
entrepreneurship for society. Different AACSB-accredited schools offered courses under
the business ethics banner that contained completely disparate content (Fawson et al.,
2015). Some business ethics courses emphasized a foundation in classical philosophy,
whereas others focused exclusively on a legal-positivistic approach, stressing adherence to
established codes and policies. While we have always viewed educational flexibility and
license in a positive light, our concern was that such disparity might leave business students
ill-equipped to navigate an array of moral dilemmas faced in the workplace.

We designed the innovation workshops to utilize the dispersed knowledge of participants,
and to draft modules that would address these and other shortcomings in existing courses,
consolidating, to a degree, BE&E curricula being offered throughout the country. Our goal
was to initiate a process of collaboration and refinement that would culminate in usable,
standards-ready materials that could be shared and adopted at no monetary cost to teachers.

While recruiting attendees for the innovation workshops, we sought a balance of
individuals within our network and others with little or no connection at all. Our academic
network and social media presence helped us identify individuals within business schools,
philosophy departments, K-12 teaching positions, and administration, all of whom would,
we hoped, make significant contributions in developing new course materials. Although
participants’ notoriety and roles varied, each demonstrated a shared desire to effect a
positive change in the current orientation of ethics and entrepreneurship courses.

Prior to the innovation workshops, we asked participants to submit any readings that could
provide a baseline for subject matter competence, and would facilitate conversation among
participants on common difficulties in teaching BE&E. After compiling and distributing the
readings, we asked that participants read all materials before coming to the workshops.

At the beginning of each day during the workshops, we used design-thinking activities to
encourage new ways of thinking about BB&E, and to overcome barriers to participation.
Round-table discussions at the conference helped teachers and administrators establish the
current state of the courses, and navigate pedagogical and institutional obstacles they face
when trying to innovate in their classrooms or utilize a new curriculum.
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We encouraged ownership of developed materials by asking workshop participants to
contribute activities and lesson plans from their experience. As they did, we constructed
prototypes. These prototyped lesson plans were then posted online for educators to use
freely, revise, and distribute to their colleagues. The website continues to provide a virtual
medium for ongoing collaboration, keeps a log of new participants in the growing network,
and tracks where curricular adoption takes place.

At the end of the workshops, participants were surveyed about the knowledge they gained
from the experience and their ongoing commitment to implement modules and lesson plans
in their various faculty positions across the United States. We provided post-workshop
support for teachers in the form 