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Preface

Domenech, Josep; Vincent-Vela, M. Cinta; de la Poza, Elena; Blazquez,
Desamparados
Universitat Politecnica de Valéncia, Cami de Vera s/n, 46022 Valéncia, Spain,

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 third edition (HEAd’I7) was held in Valencia,
Spain during 21-23 June 2017. This preface gives an overview of the aims,
objectives and scope of HEAd’I7, 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’17

This volume contains the selected papers and posters of the Third International Conference
on Higher Education Advances (HEAd’17), which was held in Valencia, Spain during 21-
23 June 2017. This third edition consolidates the series of HEAd conferences as 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, M. José
Corbaton Baguena and Jorge Garcia Ivars, who led a team of 182 program committee
members representing 46 countries in all five continents. Following the call for papers, the
conference received 342 full paper submissions from 51 different countries. All the
submitted papers were reviewed by at least two program committee members under a
double blind review process. Finally, 108 papers were accepted as full papers for oral
presentation during the conference. This represents an overall full paper acceptance rate of
31%, in line with the acceptance rate of the previous editions. This selection ensures a high-
quality program which is greatly valued by the research communities. Additionally, 20
submissions were accepted as short papers and 33 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.

HEAGJ’17 also featured three keynote speakers that overviewed important and actual topics:
Assoc. Prof. Michelle Morgan (Bournemouth University) talked about postgraduate study —
the next academic employability frontier. The talk by Prof. Piet Kommers (Universiteit
Utrecht) focused on learning for societal evolution. Finally, Assoc. Prof. Javier Oliver
(Universitat Politécnica de Valéncia) dealt with the development of the institutional project
about the generic student outcomes in the host institution.

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
attendees. Our final words of gratitude must go to the Faculty of Business Administration
and Management of the Universitat Politecnica de Valéncia for supporting, once again, the
HEAd conference, making it possible to become a great event.
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Abstract

This paper presents the findings of a PhD study, which explored how nurses’
deal with their main concern when caring for patients from diverse cultural
and ethnic backgrounds. Utilising theoretical sampling and the principles of a
grounded theory approach, focus groups (n-10) and individual face-to-face
interviews (n-30) were conducted with student and qualified nurses, in one
region of Ireland. As data were collected, it was simultaneously analysed using
constant comparative analysis during open, selective and theoretical coding.
Uncertainty was the consistent main concern that emerged for participants in
this study. Feelings of ambiguity of how to act were further influenced by a lack
of knowledge, an awareness of potential ethnocentric beliefs and the culture of
the organisation in which participants learn and work in. Resigned indifference
explains how participants in this study dealt with their uncertainty when caring
for patients from diverse cultures. It explains how participants adopted a range
of disengagement strategies. Instead of doing what they sometimes knew to be
right, participants adopted a range of disengagement strategies which were
underpinned by a resigned indifference. The culture within the organisation
allowed the disengagement strategies and indifference to also go un-noticed. As
a result culturally insensitive care went unchallenged, often un-noticed and
subsequently unchanged. The discomfort associated with providing culturally
insensitive care was eased with shifting the blame to professional preparation
or organisational constraints. As a consequence culturally insensitive care is
sustained and perpetuated. This paper highlights the need for imaginative
learning and teaching approaches that will replace uncertainty with curiosity
and resilience, apathy with courage and commitment both at individual and
organisational levels.
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1. Introduction

There is a wealth of evidence in the literature which suggests that nurses experience a range
of challenges when caring for patients from diverse cultural and ethnic backgrounds.
However, there is a need to further understand how care is organised in healthcare settings
as well as what influences nurses attitudes, practices and behaviour when providing quality
care in a culturally appropriate way. There is also a need to explore how the culture of the
organisation can help or hinder nurses’ ability to provide culturally competent care.
Although the current literature highlights the different complexities associated with culture
competence, it fails to comprehensively identify the extent of the challenges experienced or
explain in any depth how nurses address them in their daily practice. From reviewing the
literature, it is evident that it remains unclear how nurses prioritise care needs of patients
with different cultures and what influences these priorities. This paper presents some key
findings from a PhD study (Markey 2017) which explored how nurses deal with their main
concern when caring for patients from diverse cultural and ethnic backgrounds, in an Irish
context. Drawing on findings, this paper makes a number of recommendations for cultural
competence education in the classroom and practice setting.

2. Background

There is a wealth of international literature highlighting the importance of providing
culturally competent care (Campinha-Bacote 2011; Jenks 2011) and more recently
culturally competent compassion (Papadopoulos et al. 2016). However, global reports of
culturally insensitive care continue. Cultural competence education is the most commonly
reported initiative recommended within the literature as a means of addressing such issues.
This call is not unique to nursing, as there are also increasing calls for effective cultural
competence education in the preparation of other professionals (Whiteford and Wright St-
Clair 2002; O’ Shaughnessy and Tilki 2007). However, there remains a lack of consensus
within the literature as to how cultural competence education should be structured and
organised. This requires a deeper understanding as to what the daily challenges are for
professionals during cross-cultural encounters and what influences their attitudes,
behaviours and practices. Although there is a wealth of evidence within the literature
describing various approaches to delivering effective cultural competence education, there
is a lack of consensus with regards to the most effective approaches. It is striking how little
is known about the challenges, problems and pitfalls of cultural competence education.
Although this paper answers some of these questions, it raises other questions that require
further consideration.

Feeling ill prepared to care for patients of different cultures has been widely reported as a
challenge for nurses globally. Studies carried out in Ireland (Lyons et al. 2008; Tuohy et al.
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2008) and more globally (Jirwe et al. 2009; Starr and Wallace 2009) all highlight the
difficulties nurses face when they feel ill prepared to care for different cultures. In
particular these studies highlight how nurses feel unsure of how to act and as a consequence
are generally fearful of getting it wrong. However, these studies fail to explore how nurses
deal with these issues in their daily practice, suggesting the need for further research in the
area. While there is an abundance of literature on cultural competence, there is a lack of
empirical studies exploring how nurses learn and develop cultural competence on a daily
basis. This study helps to fill this gap in our existing understanding. The contextual
background to this study is reported on in Markey et al (2012).

3. Methods

This study adopted the principles of a classic grounded theory approach (Glaser 1992)
aiming for emerging data grounded in participants’ perspectives and experiences. Reasons
for choosing a classic grounded theory approach over other grounded theory approaches are
reported in Markey et al. (2014). Focusing on the main concern of participants and how
they deal with it are key components of classic grounded theory (Glaser 1992). Ethical
approval was granted from the University and Region Hospital ethics committees.
Anticipating and addressing issues of ethical consideration was fundamental in every step
of the research process.

In adopting a subtle realist ontological position, capturing accurately and honestly the views
and experiences of participants, remaining non-judgemental, prolonged engagement with
data and reflexivity were fundamental during data collection and analysis. Data were
collected using focus groups (n-10) and individual face-to-face interviews (n-30)
theoretically sampling student and qualified nurses, in one region of Ireland. It became
clear that students’ development of cultural competence was largely influenced by the
qualified nurses on the ward, hence signposting the researcher to invite qualified nurses to
participate in this study. As data were collected, it was simultaneously analysed using the
classic grounded theory methodological principles of open, selective and theoretical coding.
Data analysis began with line-by-line in vivo coding transcripts for patterns of behaviour,
where key phrases as used by participants own words were noted (Glaser 1992). The data
were coded in every way possible, by asking the following questions; what is actually
happening in the data? What is the main concern faced by participants? How do
participants deal with their concerns? As codes emerged they were clustered into
categories. These categories formed the basis for further selective coding exploring how
participants dealt with their main concern in practice. Mulling with data, memoing, mind
mapping and renaming codes and categories many times were fundamental processes that
assisted the conceptualisation of emerging data. Theoretical coding enabled the relationship
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of all the categories to be considered in a clear and distinct way and enabled the weaving
back of the fractured data that occurred as a result of open and selective coding. The
credibility of this study was evaluated using Glasers’ (1998) criterion of fit, relevance,
workability and modifiability. This theory fits the phenomenon, has workability in
explaining how the main concern of participants is dealt with in daily practice, is
modifiable with new data and has relevancy to the participants.

4. Findings

The findings describe the different challenges nurses face and how they dealt with them in
their daily practice when caring for patients from diverse cultural and ethnic backgrounds.
However, the main concern for participants was uncertainty. A number of factors influence
the extent of the uncertainty experienced, such as lack of knowledge, ethnocentricity and
the organisational culture. Participants consistently described feelings of uncertainty and as
a result were fearful of “doing or saying the wrong thing” during cross-cultural encounters.

“I suppose that you would find it weird at the start and because of that, you are
always worried about saying the wrong thing and putting your foot in it. Because you
don’t have the nitty gritty of the knowledge required”  (Student Interview 11)

Participants were critical of the cultural competence preparation received during education
and training. Although participants appeared to want further information and cultural
knowledge, they made few attempts to find out for themselves. Instead, participants used a
range of disengagement strategies as a means of dealing with the uncertainty experienced
when caring for patients from diverse cultural and ethnic backgrounds.

5. Disengagement Strategies

Participants described how they used a raft of disengagement strategies as a means of
dealing with their uncertainties and getting through the day. These disengagement strategies
allowed them to disguise the extent of the uncertainties experienced, whilst enabling them
to provide care to patients from diverse cultures. Participants also described hiding their
uncertainties and knowledge limitations to patients and their peers as a means of self-
protecting. This was often described in the context of carrying out a performance and doing
what was seen to be needed to get through the day with as little conflict as possible.
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“I do think we do stereotype in our heads...we may not........ act it out. I was thinking
it in my head. Now ..I didn’t let it affect my care, I put my own views aside.”
(Student Interview 4)

Although nurses did not want to allow their uncertainties and ethnocentricities to affect the
care they provided, they did not feel able to deal with these issues appropriately in their
daily practice. In taking such an approach, ethnocentric values, stereotypes and prejudices
remain unchallenged and unaltered. The following interview extract illuminates the
consistent behaviour described by participants, whereby temporary measures were taken to
disguise as opposed to challenge ethnocentricities and stereotypes. This demonstrates the
dichotomy between what nurses’ think at a personal level and what they feel they need to
do to survive in clinical practice.

“You have values and beliefs, but you have to leave like your personality and personal
views at the door or in your car because you have to act in a certain way. You can
collect them again on your way out. It’s the only way we can ensure the patient care is
not affected” (Student Interview 6)

Participants described how they used a range of avoidance strategies to minimise contact
with patients from diverse cultural and ethnic backgrounds as a means of dealing with their
uncertainties and fears of causing offense unintentionally. When participants did have
contact with patients, they described focussing on the physical aspects of their care only,
which was often described as tasks at the determent of meaningfully engaging during cross-
cultural encounters.

“My worry of offending someone is taking over from my ability to care for them.. so
often I avoid having contact with them as a precaution.” (Student Interview 13)

The culture of the practice setting where nurses learn and work was described as routinizing
care. Data highlights that routine assisted to ease the uncertainty experienced as it provided
some guidance to their uncertainties. However, not disputing the value of such guidance,
the routine described was often rigid, ethnocentric and task-orientated. Participants
described various reasons why they needed to fit in with the organizational culture and
keeping to the routine that was accepted, took precedence over providing person centered
care. Although keeping to the routine helped ease the discomfort associated with feeling
uncertain, it facilitated and allowed the disengagement strategies to go un-noticed.

“If I keep to the routine and do as everyone else is doing then it is less likely to
illuminate or highlight the bits I don’t know or have a clue about” (Student Interview
19)
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However, for others being part of the team required complying with practices and attitudes
that they sometimes knew to be incorrect. The need to fit in superseded the need to fulfil
moral, professional and legal obligations.

“we want to fit in...we want to kind of...don’t want to be labelled as the kind of
awkward nurse...or the one who is always challenging or questioning” (Qualified
Nurse Interview 7)

As a result of adopting such disengagement strategies, there were various examples of
culturally insensitive care provided albeit as a result of thoughtlessness, ignorance and
unwitting prejudices, as exemplified by the following informant.

“But it’s kind of subconscious....well that is what I think anyway nothing bad is
intended”  (Student Focus Group 2)

6. Resigned Indifference

Participants consistently articulated that culturally insensitive care was rarely intended,;
however there was a general failure to take action to improve the care described.

“We know it’s wrong but we don’t do anything about it.” (Qualified Focus Group 2)

There was also a lack of confidence to question their own or their colleagues’ attitudes and
practices. The fear of being rejected by their peers or failing clinical assessments took
precedence over doing the right thing by their patients. Participants described “not wanting
to rock the boat”.

“Students will definitely not question or challenge poor practices as that would mean
their competencies would be at risk if you know what I mean” (Student Interview 1)

However there was a sense of resigning to the fact that nothing could be done to improve
the situation. This was contextualised into adopting various self-rationalising behaviours as
a means of self-protecting and easing the discomfort associated with the implications of
their actions or omissions. It was easier to blame the organisation for the failure to provide
adequate resources, the lack of education and training received or the unprecedented nature
of migration to Ireland. Not withstanding the real pressures nurses experience working in
an increasingly complex and diverse healthcare setting, however sometimes such issues
were sometimes used as an excuse for the substandard care described. Instead of exploring
ways to improve practices and the care provided, participants became resigned to and
accepting of the substandard care given to patients from diverse cultural and ethnic
backgrounds.
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“It’s not our faults, what they expect to happen if they don’t provide us with the staff
or interpreters to help us to communicate appropriately with the patient” (Qualified
Nurse Interview 8)

Perhaps more concerning was the acceptance of it being acceptable at just doing an “ok
job” and doing enough to get by.

“We treat all our patients the same regardless.... And it’s....I think we are doing an
OK job” (Qualified Nurse Interview 6)

7. Conclusion and Discussion

This paper presents an overview of the findings from a grounded theory study that explored
how nurses deal with their main concern when caring for patients from diverse cultural and
ethnic backgrounds. Although this study explored experiences and views of nurses in one
region of Ireland, they may be applicable to other professions and contexts. Uncertainty
was the consistent main concern that emerged for participants in this study. A number of
factors influence the extent of the uncertainty such as lack of knowledge, ethnocentricity
and the culture of the organization in which nurses learn and work. Feelings of uncertainty
associated with caring for patients from different cultures have been reported by others
(Jirwe et al 2009; Hart and Mareno 2014). However, what appears to be missing from this
evidence is an explanation of how nurses deal with their uncertainties in practice. There
also appears limited evidence explaining what influences nurse attitudes, practices and
behaviors when caring for patients from different cultures. This study therefore extends our
understanding as it explains how nurses deal with the uncertainty experienced in their daily
practice and helps us understand the factors that influence nurses’ attitudes, behaviours and
practices during cross-cultural encounters.

Resigned indifference helps explain how and why participants in this study used a range of
disengagement strategies when caring for patients from diverse cultural and ethnic
backgrounds. It explains how participants reduce the personal discomfort associated with
not doing what they sometimes knew to be right, by self-rationalising, justifying their
behaviour and shifting the blame for the substandard care described. It explains how nurses
self-preserve in times of ambiguity and feel unable to deal appropriately with the daily
dilemmas faced in healthcare settings today. Despite participants articulating awareness of
the moral, professional and legal responsibilities on nurses to provide quality care,
culturally insensitive attitudes and practices were frequently described. However these went
unchallenged and subsequently unchanged, raising further questions as to why such
approaches to care go unnoticed and remain unchallenged both in the classroom and
practice setting. The findings also raise questions as to why nurses feel it acceptable to
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provide sub standard care to patients from different cultures and why they choose to do
sometimes what they know to be incorrect. Although such reports are not unique to caring
for diverse cultures (Francis Report 2012), the findings highlight the need for nurses to stop
seeing cultural aspects of care as separate. While acknowledging the individual contexts
and the constraints experienced, the ease at doing enough to get by, not rocking the boat
and shifting the blame are significant findings that warrant consideration. Although the
findings do not imply that participants were weak willed and unable to think for
themselves, the culture of the organisation is one that does not encourage or support
assertiveness or the challenging of attitudes and practices. It was easier to comply with
accepted practices than to risk being rejected or suffer the consequences of challenging
those in authority. Therefore, this study emphasises the need to pay careful attention to how
cultural competence is taught, learnt and most importantly applied in practice, rather than
narrowly considering curriculum content in isolation.

The findings highlight the need to re-shape the core values underpinning curriculum design
and development, to ensure a continuous commitment to, and reflection upon personal and
professional attitudes, behaviours and practices. Taking responsibility for learning and
development must replace the ease at shifting the blame and self-rationalising behaviour.
Opportunities to explore values underpinning culturally sensitive care demand rethinking
educational philosophies and learning and teaching methodologies both in the classroom
and during clinical placements. This does not necessarily require major structural changes
but instead requires a shift in thinking. Developing independent and enquiry based learning
skills is essential in replacing the uncertainty with curiosity. The findings emphasise the
need to help nurses rehearse the skills of questioning, clarifying and challenging when
something is not right. They need to understand ethical, legal and professional imperatives
and develop courage to challenge ethnocentricity and individual and collective indifference.
The challenge for nurse educators is to find the balance between developing knowledgeable
doers and emotionally intelligent practitioners that have a greater self-awareness of
individual and organizational attitudes that may hinder culturally sensitive care.
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Abstract

This paper describes the use and development of a mobile application as an
aid for an introduction to programming class in C, for first year engineering
students. One of the biggest problems in teaching programming, and in
particular in C is the concept of memory allocation and pointers. To help
visualizing these concepts we developed an application in the form of a video
game that works on both Android and iOS devices. The paper is inspired
Digital Game Based Learning (DGBL) pedagogical theory, studying the kind
of learning that happens when playing computer and video games, how to
use this medium as a tool for learning, and how to design games for learning.
Research has shown benefits in using mobile applications to better engage
students and help them learn at their own pace and level. We did some
preliminary performance testing on students from two different groups. One
group of computer engineering students and another one of non-engineering
majors, both groups learning to program, with no previous knowledge of
programming, to evaluate the benefits of the application. The results of this
test show that there is an improvement in the students understanding in C,
and we also noted a very positive attitude of students toward using something
as familiar to them as mobile phones to help them understand the material.
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1. Introduction

Research has shown benefits in using mobile applications to better engage students and
help them learn at their own pace and level. The goal of the project is to integrate tablets
and mobile technologies into computer engineering classrooms. The challenge is to
maintain the curriculum -what is being learned- while enhancing the learning experience,
active participation, prompt feedback and challenging but achievable goals. This paper
explores how tablets can be successfully integrated to create a highly innovative, state of
the art environment for teaching programming to engineering students.

Teaching C as the first programming language is a challenge. To the usual difficulties of
learning programming for the first time (requiring a slightly different way of thinking) we
need to add that C is one of the most difficult programming languages to learn, requiring
the mastery of several new and unique to C concepts and has a slow learning curve,
meaning that before writing the first program students have to learn and understand several
concepts (types of variables, functions, memory allocation of variables , etc) plus the
syntax. The problem is that if students don’t learn these concepts first, than they will
struggle for the rest of the course, increasing frustration and drop off. To help with this
stage we have developed an application for mobile devices that will aid in the visualization
of memory allocation in C/C++, and will help to explain C concepts giving students the
possibility of practicing over and over until they master this principles, and at the same time
provide instant feedback to the class instructor allowing for extra homework and
recommendations to individual students.

Previous work, Belloc(2009) studies the incorporation of tabletPC on an introductory year
in computer engineering class using already available technology to make class
presentations for a digital logic/computer architecture class more engaging. But tabletPC
are a much smaller market now than mobile phone and tablets, and Classroom Presenter is
not available yet for Android or iOS. Liang (2011) Studied the use of tablets on a k12
environment and conclude, that introducing new technologies without support for training
and software has no real advantage. Callaghan (2013), Jones (2011) and Coller (2011) Use
video games to help teach electrical engineering, finance, and mechanical engineering
concepts respectively, showing all of them really promising results.

We decided to create our own application to teach C programming for the following
reasons:

1. Current classes are generally very static, based on slides and/or handwritten notes on the
board.

2. Students cannot interact with slides. Example: Change values of variables,
Increase/decrease loop variables, Assign different addresses to pointers, etc
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3. Instructors don’t get immediate feedback from students about their understanding of the
lecture.

4. Visualizing concepts and being able to touch/design memory help students understand
CIC++.

5. General acceptance in the educational community that using video games and mobile
devices help students to remain engaged in class.

We decided to implement an application for mobile devices for the following reasons:

1. One of the most important differences between using a mobile device compared vs. a
desktop computer , from the classroom point of view, is that users are “able to touch” the
screen and move things around.

2. Mobile devices are ubiquitous, almost all students have a smart phone or a tablet.
Allowing students to practice anywhere.

3. Mobile devices are easy to bring to class and setup if needed.

The main contribution of this paper is the development of a mobile application to help in
teaching programming. To the best of the author's knowledge there is no other application
other than tutorials out there on the market that performs the same task as the one presented
in this article. The aim is to reinforce programming concepts not to substitute a compiler.
To really learn programming students still need to “program”, the application will only be
used at the initial learning stage.

The article is organized as follows. Section 2 gives the description and overview of
previous work, section 3 describes the application in detail, section 4 presents the results of
using the application, and section 4 presents the conclusions.
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2. Description

A typical introduction to programming class consists on the following topics:

Table 1. Main Programming Concepts.

Variable

Variables declaration

Repetition Statements (for
loops)

Functions
Arrays
Strings
Recursion/Tail Recursion
Pointers

Pass by Reference

For difficult concepts like pointers we recommend students to watch videos . Videos can
be played again and again until the concept is understood. Several video options were given
and after a poll the preferred one was Buckland(2008) a 55 minute video with exhaustive
examples. We did get also good feedback from students about the web, Sims(2014), for
their online compiler although right now can only be used to program in JavaScript and
Python. Therefore we decided to create an application combining in one place the three
main principles that are consistently liked by students:

1.Ability to watch videos about programming concepts that are deep and present extensive
examples.

2.Possibility of having code on the screen that can be easily changed and visualize the
effect of the change.

3. Having the above points (1, and 2) in a mobile device so students can play with concepts
at their convenience and is also easy to carry around.

To incorporate the previous elements the application contains a screen for each one of the
elements on table 1, this elements are displayed on the main application screen. Each screen
is customized for the specific concept, but there are some common elements to all of them.

13
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In part A we describe the common components. Part B describes the peculiarities of each
screen.

2.1. Common Screen Elements.
Each one of the screens has three buttons (Fig. 1):

2.1.1 Video

Currently the video button takes the student to a YouTube video. In the future we plan to
tape our own videos, we are still undecided if we should tape the professor or actually
students.

2.1.2 Slides

This option allows student to download and view class slides related to the topic directly on
their device.

2.1.3 Quiz

Each topic has 10 quiz questions; students can retake the quiz as many times as they want
although there is a 10 second mandatory delay between submitted answers. If the student
answers all the questions correctly a checkmark appears next to the topic name on main
screen.

The questions for the quizzes are stored on a database; the database is stored on the cloud
using Google App Engine this way the instructor can add/delete questions and the upgrade
will automatically show on the students devices without the need to upgrade/reload the
application. This option also allows the instructor to personalize the quiz to students by
assigning specific or extra questions.

& s500PM
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Figure 1. Sample Screen.
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3. Results

Before deploying the application on a full university class we did perform testing in a small
and controlled sample of students. The students that used the application got, on average
10% higher score on the quiz for memory allocation and showed on average more interest
in learning more C than students with just lecture slides and no mobile application. The test
administered to students was based on questions for pointers used on previous class exams.

Students that knew already how to program in other programming language did not get too
much value from the application except for the pointer screens, but this is expected since
the application was just mean to be used on the initial stages of learning how to program.

Based on the positive feedback we are planing in using the application on the first three
weeks of the “Introduction to programming” class.

4. Conclusion

The overall experience of using tablets on an introductory programming class has been
positive. If the users are beginners they do really enjoy the idea of the tablet as an aid to
explain concepts. They still find some of the concepts difficult to understand but they still
prefer expending time using the application just reading more examples from a book. But
once the students achieve a certain level of expertise they find the application “funny” or
“cute” but not very useful. So this application should be used for what it is, for teaching C
to people that are beginners programmers. Another important point is that the tool should
not be consider as a substitute for a C compiler , the tool is just meant to teach concepts and
should always be complemented with programming assignments that will be of course
implemented using a text editor/compiler environment.
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Abstract

This paper looks into the different evolution of students’ online questionnaire
performance and its impact on the final examination mark. This innovative
technique has been used in a group of an introductory financial accounting
course with 8 online questionnaires (one per unit) in the Moodle platform.
Using cluster analysis, we identify different groups of performance evolution.
The evidence obtained suggests that in one of this groups a favourable test
performance evolution may lead to overconfidence with the subsequent
negative effect on the final examination mark. Future research with more
variables and bigger samples will help to identify this student profile with a
view to prevent this undesired negative effect of this teaching technique.
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1. Introduction

In the new European Higher Education Area, the educational model must be student-
centered (European Ministers of Education, 1999). Therefore, Information and
Communication Technologies (ICTs) are very useful in the teaching-learning process
(UNESCO, 2008) and there have been numerous experiences of application in different
subjects with very positive overall results (Garcia-Benau & Zorio-Grima, 2012; Swan,
2004).

Specifically, in the area of business administration and management, a positive experience
on the use of the Moodle platform has recently been analysed (Escobar-Rodriguez &
Monge-Lozano, 2012). In this sense, some authors point out the interest of formative
evaluation, which has also been evidenced in the accounting field (Einig, 2013).

Our work contributes to the literature in the sense that it identifies different types of
students according to their performance evolution in the online tests and how some of these
behaviors can be identified as generating over-confidence towards the final exam.

After this brief introduction that states the research objective, section 2 presents the
teaching experience, the sample and the methodology used. Section 3 analyzes the results
obtained. Finally, the main conclusions are presented.

2. Materials and Method

2.1. Teaching experience

The introduction of the Moodle platform as a teaching and evaluation tool has been
implemented in a Financial Accounting course in the year 2015/2016 . This subject is taken
by first-year students of the Degree in Business Administration and Management of XXXX
University. The evaluation of the subject is based on a final exam (80% of the final mark in
the subject) and a continuous assessment methodology (remaining 20%) which includes a
practical exercise test in the classroom (10% final grade) and eight online questionnaires
(one per unit) through Moodle (10%).

In the academic year 2015/2016, the following final grades were obtained for the subject:
26.42% of the students made a no-show, 33.96% failed the subject (final grade <5), 26.42%
had passed (5th final grade <7) and 13.21% obtained a grade of good (7<final mark<9). No
student in this group got the highest grade, i.e. excellent (9<final mark<10). Note that the
Spanish system has a grading system ranging from 0-10 points, requiring at least 5 points to
pass the course.

The syllabus consists of 9 units. 8 units have been evaluated through online self-corrective
questionnaires in the Moodle platform, combining multiple-choice and true/false questions.
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2.2. Description of the sample

The group of students in this course includes 53 students, 32% of which are women and
68% are men. 81% of the students are between 18-24 years old, 9.43% between 25-29, and
the rest are over 30 years old. The 73.6% is the first time they take the subject, 15.1% re-
take it for the second time and 11.3% of the students are taking it at least for the 3rd time.

During the 2015/2016 academic year, 94.12% of women chose to follow the continuous
assessment system (16/17) compared to 83.33% of men (30/36). Of the total of 46 students
who followed the continuous assessment method, only 39 showed up in the final exam
(84.7%).

2.3. Variables and Data Analysis

We use the Cluster Analysis in its hierarchical modality, whose main purpose is to group
objects based on the characteristics they possess, trying to maximize the homogeneity of
the objects within the clusters while at the same time maximizing the heterogeneity
between the aggregates (Hair et al., 1999).

Also, Multiple Correspondence Analysis is implemented, as it is a procedure to summarize
the information contained in a contingency table through an objective procedure of
assigning numerical values to qualitative variables (Pefia, 2002).

For the analysis of multiple correspondences, the average grade of the online tests and the
grade of the final exam have been categorized into a variable with 4 categories (failed, pass,
good, excellent). The equivalences are Failed X <5 (variable = 1), Pass 5<x <7 (variable =
2), Good 7<x <9 (variable = 3), Excellent x>9 (variable = 4).

3. Results

3.1. Pearson's correlation analysis

A Pearson correlation analysis is performed considering as variables the final exam grade
and the grade of each of the questionnaires. There was no significant correlation between
the grade obtained in the final exam and the grade obtained in any of the 8 questionnaires.

For the case of the tests, there is significant and positive correlation between the test of the
units 3 and 4 (r=0.315, sig=0.033), and for the units 6 and 7 (r=0.339, sig=0.047). Note that
these tests refer to consecutive but not specifically related thematic units: "accounting
cycle™ (unit 3) and "Inventories™ (unit 4), "Non-financial fixed assets” (unit 6) and "Other
financial assets and liabilities" (unit 7). This may suggest that the variables that condition
the results obtained in the test are not only related to contents but also to other variables
such as the chronology of the course, the specific academic calendar of that course, the
evolution of student motivation along the course, etc.
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3.2. Student profiles in continuous assessment

A hierarchical cluster analysis is performed on the students performance, considering as
classification variables the different grades obtained in each one of the questionnaires.

The Ward method is chosen to minimize the differences within the cluster and avoid
problems with the allocation chaining. Among the different alternatives, in terms of the
measure of similarity between objects, the square Euclidean distance has been chosen, since
the variables are measured on a common scale (0 to 10). As mentioned above, there are no
problems of multicollinearity in our sample.

After studying multiple solutions, a solution with three clusters has been chosen.

Table 1. Number of cases in the solution.

Cluster Cases %

1 12 48%
2 4 16%
3 9 36%
Valid 25
Lost 21

Table 2. Cluster composition.

Variable Cluster 1 Cluster 2 Cluster 3

T1 7,22 8,19 7,04
T2 7,61 7,24 8,22
T3 6,73 6,81 6,58
T4 7,21 N.P. 8,06
T5 7,52 7,25 7,87
T6 6,75 7,00 7,41
T7 7,17 6,50 8,11
T8 5,25 6,33 9,48
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Figure 1. Evolution of the average mark per cluster.

Figure 1 shows that students in Cluster 1 and 2 have followed a decreasing trend in their
results of the continuous assessment questionnaires, compared to students in cluster 3 that
are characterized by an increasing trend in their results of the questionnaires. The main
difference between clusters 1 and 2 is that cluster 2 maintains a nearly constant decreasing
trend and cluster 1 has a greater variability in the average test results.

Likewise, for a more visual interpretation of the different clusters, the evaluation of the
similarities between the different profiles of students (according to their results in the tests)
and the categorization of the average grade obtained in the questionnaires has been
performed with a multiple correspondence analysis. The results are presented on a
perceptual map (Figure 2). The blue circle shows the 3 categories of average marks in the
tests (1, failed, 2, pass, 3 good) and the green circle represents the profile student cluster (1,
2 and 3, illustrated in Tables 1 and 2 as well as in Figure 1).
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Figure 2. Perceptual map of the multiple correspondence analysis for the categorical variable Test and the result
of the cluster analysis.

According to figure 2, and as expected, those students who obtain an average mark of good
in the tests are mainly those in cluster 3, whereas those who do not take test 4 (cluster 2) are
the closest to obtaining an average grade of test of failed, and those in cluster 1 are those
that obtain an average grade of pass.

3.3. Impact of students’ performance in the continuous assessment through Moodle on
the final exam mark

In this section, we look into the similarities between the different profiles of students
(according to their result in the questionnaires) and their mark in the final exam through a
multiple correspondence analysis. The perceptual map (figure 3) will help us identify the
profile of students who achieve better results in the final exam.

The number of dimensions is selected based on the desired level of total explanation of the
variation and the increase of explanation when adding an extra dimension. It is
recommended to include in the analysis those dimensions with inertia greater than 0.2,
always taking into account that a three-dimensional representation, or smaller, are valuable
for an easier interpretation.

Thus, a two-dimensional solution is the most suitable for further analysis in terms of
explanation and interpretation.
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Table 3. Dimensions and inertias.

Proportion of inertia

Dimension Eigenvalue Inertia Cumulated
1 0.249 0.062 0.789 0.789
2 0.129 0.017 0.211 1.000
Total 0.078 1.000 1.000
10 DEXAM_cat
Ward Method
057 1,00 =
2
N 004
s 390
% 2,00 1
E ©
O 057
1,07
s 40 as oo 0s 10

Dimension 1

Figure 3. Perceptual map of the multiple correspondence analysis for the categorical variable Final exam and the
result of the cluster analysis (student profile).

Contrary to what might be considered as an initial hypothesis, the perceptual map shows
that there is a relationship between those students who belong to cluster 3 and category 1 of
the final exam mark (failed). Smolin & Butakov (2014) look into this paradox, i.e. the
inconsistency between in-class performance and the performance in the final exam. On the
other hand, there is also a certain similarity between the students in cluster 1 and category 2
of the final exam result (pass).

Category 3 of the exam mark (good) is not specifically related to any student profile.
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This result could indicate that there is an inverse relationship between the trend in the
results obtained in the continuous assessment by a student and the probability of passing the
final exam.

The findings of our study suggest some very interesting questions for future research, as
follows. Could the relationship identified with failure in the final exam be attributed to
certain emotional factors such as overconfidence? Does the tendency for a worsening of the
continuous assessment mark encourage the student to make a greater study effort for the
final exam?

4. Conclusions

In the context of incorporating the ICTs to the formative evaluation of the students, it seems
extremely relevant to evaluate if an improvement on students’ performance is really and
efficiently achieved. The literature describes the different learning styles of the students
(Escobar-Rodriguez & Monge-Lozano, 2012) and how different methodologies can be
useful to respond to that variety. However, in accounting, there is no extant research on the
existence of different patterns of knowledge level evolution, nor on the impact of these
patterns on a final exam. Some studies, however, point out the possibility that in certain
contexts overconfidence can arise depending on certain variables - such as the previous
domain of technology or gender (Gunn and McSporran, 2003). Therefore, our findings
suggest new avenues for research on the results of these new teaching methodologies using
larger samples and more variables that may allow to identify the characteristics of the
students with this profile, in order to try to avoid these undesired consequences of the
instrument.

The authors gratefully acknowledge financial support from the University of VValencia (UV-
SFPIE_GER16-415408)
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Abstract

The Universitat Politécnica de Valéncia (UPV) has synthesized a profile to
be acquired by all the students based on 13 generic skills. For its assessment,
the UPV has also developed a rubric for every skill depending on the level of
the course. In this research, we develop an educational innovation for
validating the rubrics for 3 of the 13 generic skills specified by the UPV. The
chosen skills are: “Ability to think practically and apply knowledge in
practical situations”, “Innovation, creativity and entrepreneurship ability”
and “Teamwork and leadership ability”.

To do this, we develop the same methodology in two groups
(Morning/English) of the same course (Marketing Research of the Degree of
Business Administration and Management of the Faculty of Business
Administration and Management at the UPV) with significantly different
student profiles. The assessment results of the skills reveal that there are no
significant differences between groups. In conclusion, we could say that the
rubrics developed by the UPV are adequate to assess all types of students:
Erasmus or non-erasmus, working or having worked in the last 2 years or
without work experience, and regardless of their satisfaction with the course.
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1. Introduction

The Universitat Politécnica de Valéncia (UPV), taking into account the most important
standards and guidelines as well as national and international scientific literature, has listed
13 generic skills. These skills synthesize a profile that has to be acquired by all the students
at the UPV. For its assessment, the UPV has also developed a rubric for every skill
depending on the level of the course (Universitat Politécnica de Valéncia, 2016).

Competency-based learning supposes a completely different way of curricular organization
and teaching and learning methods (Lasnier, 2000). The challenge we face now is how to
develop assessment strategies for these 13 generic skills according to Bologna Process
(European Ministers Responsible for Higher Education, 1999). These strategies should be
focused on the students for a better learning (Biggs and Tang, 2011).

In this research, we develop an educational innovation for validating the rubrics for 3 of the
13 generic skills specified by the UPV. The chosen skills are: “Ability to think practically
and apply knowledge in practical situations”, “Innovation, creativity and entrepreneurship
ability” and “Teamwork and leadership ability”. The specific objectives of the research are:
(i) measure the achievement of every generic skill considered, and (ii) check for significant
differences in the achievement of students depending on their profile.

2. Theoretical framework

Assessment is a necessary byproduct of the current emphasis in higher education on
accountability and learning outcomes. Assessment activities can identify learning outcomes
for student success and improvement over time in student learning (Dunn, 2002). Multiple
approaches are needed in the assessment of learning, many of which require the use of a
rubric (Dunbar, Brooks and Kubicka-Miller, 2006).

Rubrics are documents that articulate the expectations for an assignment, or a set of
assignments, by listing the assessment criteria and by describing levels of quality in relation
to each of these criteria (Reddy and Andrade, 2010). In a student-centered approach, the
rubric could be shared with the students in order to support student learning. The main
reason for this potential lies in the fact that rubrics make expectations and criteria explicit,
which also facilitates feedback and self-assessment (Jonsson and Svingby, 2007). In the
case of the UPV, both the 13 generic skills and the corresponding rubrics are published on
their own website for the students' knowledge.

However, there are a number of factors identified that may moderate the effects of using
rubrics formatively, as well as factors that need further investigation. Panadero and Jonsson
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(2013) point out Gender and Educational level among others. In this research, we consider
Gender and other variables in order to define the students’ profile in higher education.

3. Methodology

The course where we develop this educational innovation is “Marketing Research”. It is
taught in the first semester of the third year of the Degree of Business Administration and
Management of the Faculty of Business Administration and Management at the UPV. The
educational innovation is carried out in the Morning Group and in the English Group.

First of all, students were divided into groups of 2-4 people. In total, 32 groups of students
were formed: 20 in the Morning Group and 12 in the English Group. Once organized, they
were asked to propose a new product / service for a supermarket. To do this, they had to
elaborate a concept test in order to determine the suitability of the new product / service.
They have worked on this concept test both in theory classes (to sketch and generate ideas)
and in lab sessions (for the completion of the questionnaire and analysis of the answers
obtained from it). Based on their work, they have drafted one report per group.

This group report is the one we are going to use for the assessment of “Ability to think
practically and apply knowledge in practical situations” and “Innovation, creativity and
entrepreneurship ability”. It is evaluated by the lecturer. Instead, to evaluate “Teamwork
and leadership ability”, we use self-assessment and co-evaluation among members of the
same group. For both the report and the self-assessment and co-evaluation, we use the
rubrics developed by the UPV. Following the institutional project, 4 different categories are
established: A. Excellent / exemplary; B. Good / adequate; C. In development; D. Not
reached. In order to facilitate an average per group, these 4 categories have been translated
into numbers according to the following scale: A=4,B=3,C=2and D = 1.

4. Results

4.1. Group profile

In the total sample, there are 110 students: 65 in the Morning Group and 45 in the English
Group. To determine the profile of every group, a cross-tabulation of frequencies between
the data of the Groups with the different variables considered (Gender, Erasmus, Working
and Satisfaction with the course) was conducted. As a statistical test, Pearson's Chi-square
test (}2) was performed (Santesmases, 2009). From the results obtained, it can be observed
that there are not significant differences between the Morning Group and the English Group
regarding the Gender variable (Table 1). However, there are significant differences with
respect to the other variables.
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Table 1. Cross-tabulation of frequencies between Group and Gender.

Morning Group English Group
Gender
Frequency % Frequency %
Man 28 43.08 22 48.89
Woman 37 56.92 23 51.11
TOTAL 65 100.00 45 100.00

x2 with 1 degree of freedom = 0.3623 (p = 0.5472). Source: Authors.

As for the Erasmus variable (p <1%), 44.44% of the students in the English Group are
Erasmus Exchange students and in the Morning Group only 3.13% (Table 2). In the English
Group, 71.11% are working or have worked in the last 2 years, while in the Morning Group
this percentage drops to 41.38% (p <1%) (Table 3). Finally, in the Morning Group, students
who consider the course interesting or very interesting are 88.33%, rising to 95.56% in the
English Group (p <5%) (Table 4).

Table 2. Cross-tabulation of frequencies between Group and Erasmus.

Morning Grou English Grou
Erasmus g P g P
Students
Frequency % Frequency %
Erasmus 2 3.13 20 44.44
Not Erasmus 62 96.88 25 55.56
TOTAL 64 100.00 45 100.00

x2 with 1 degree of freedom = 28.0018 (p = 0.0000). Source: Authors.

Table 3. Cross-tabulation of frequencies between Group and Working.

Working or Morning Group English Group
having worked
Frequency % Frequency %
Working 24 41.38 32 71.11
Not working 34 58.62 13 28.89
TOTAL 58 100.00 45 100.00

x2 with 1 degree of freedom = 9.0289 (p = 0.0027). Source: Authors.
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Table 4. Cross-tabulation of frequencies between Group and Satisfaction with the course.

Morning Group English Group
Satisfaction with the course
Frequency % Frequency %

Very uninteresting 1 1.67 0 0.00
Uninteresting 1 1.67 1 2.22
Indifferent 5 8.33 1 2.22
Interesting 44 73.33 25 55.56

Very interesting 9 15.00 18 40.00
TOTAL 60 100.00 45 100.00

x2 with 4 degrees of freedom = 9.9589 (p = 0.0411). Source: Authors.

In short, we can state that, despite having analyzed a single course, the profiles of the two
groups are different in terms of the number of Erasmus Exchange students, the number of
students who are working or have worked in the last 2 years and their satisfaction with the
course.

4.2. Comparison of skills assessment by group

In order to show the results of the assessment of the 3 generic skills, the average of each of
the indicators considered in the rubrics was calculated by Group (Morning / English) and
for the total of the sample. To verify if there are significant differences between the results
of each group, a cross-tabulation of mean values was performed. As a statistical test, the
Snedecor F test was used (Santesmases, 2009).

There are not significant differences by indicator between both groups for the “Ability to
think practically and apply knowledge in practical situations” (Table 5). The indicator that
has the greatest average in each group and in the total of the sample is “Sets specific targets
in relation to the situations that are presented”. In contrast, the indicator that has the lowest
average in the total sample and in the English Group is “Evaluates the quality of
information available for application”. The Morning Group obtains the lowest average in
“Proposes control indicators for monitoring the plan”. The greatest and lowest means are
underlined in Table 5.
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Table 5. Assessment of “Ability to think practically and apply knowledge in practical
situations”.

Indicators of the rubric Morning English Total p
Group Group Sample
Sets specific targets in relation to the situations that 3.40 3.75 3.53 0.5051
are presented

Obtains the necessary information to address 3.05 3.00 3.03 0.9900
situations

Evaluates the quality of information available for 2.90 2.42 2.72 0.4237
application

Draws up a coherent plan to resolve situations that 2.95 2.67 2.84 0.7315

are presented

Proposes control indicators for monitoring the plan 2.80 3.25 2.97 0.2120

Source: Authors.

For “Innovation, creativity and entrepreneurship ability” (Table 6), there are not significant
differences per indicator between both groups except for “Controls Results” (p <5%). In
this case, the Morning Group obtains its lowest average (2.55) in this indicator, while the
English Group obtains a higher score (3.25). The indicator that has the lowest average in
the English Group is “Uses creative strategies and / or techniques to shape ideas and
solutions in a formal way”. The total sample obtains its lowest means (2.81) in both cases.
On the contrary, the indicator that has the highest average in each group and in the total of
the sample is “Identifies opportunities and / or improvement aspects”. The greatest and
lowest means are underlined in Table 6, as well as the significant probability at 5%.

Table 6. Assessment of “Innovation, creativity and entrepreneurship ability”.

Indicators of the rubric Morning English Total p
Group Group Sample
Identifies opportunities and / or improvement 3.20 3.67 3.38 0.2415
aspects
Provides original ideas and approaches 3.05 3.58 3.25 0.2593
Uses creative strategies and / or techniques to 2.90 2.67 2.81 0.7866

shape ideas and solutions in a formal way

Controls results 2.55 3.25 2.81 0.0433

Source: Authors.
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There are not significant differences per indicator between the two groups for “Teamwork
and leadership ability” (Table 7). The indicator that has the highest average in each group
and in the total of the sample is “Participates in the planning of the objectives”, while the
indicator with the lowest mean is “Acts to deal with the conflicts of the team”. The greatest
and lowest means are underlined in Table 7. It should be pointed out that this generic skill
has greater averages (all of them are greater than 3.55) in comparison with the other two
skills. This might be due to the self-assessment and co-evaluation conducted by the
students.

Table 7. Assessment of “Teamwork and leadership ability”.

Indicators of the rubric Morning English Total p
Group Group Sample
Participates in the planning of the 3.77 3.71 3.74 0.8465
objectives
Acts to deal with the conflicts of the team 3.68 3.58 3.64 0.6399
He/she has committed to the realization of 3.71 3.67 3.69 0.9347

the collective tasks

Source: Authors.

5. Conclusions

The educational innovation is developed in the Morning and English Groups of the course
“Marketing Research” of the Degree of Business Administration and Management of the
Faculty of Business Administration and Management at the UPV. The total sample
analyzed is 110 students (65 in the Morning Group and 45 in the English Group). In spite of
having analyzed a single course, the profiles of the two groups are significantly different in
terms of the number of Erasmus Exchange students, the number of students who are
working or have worked in the last 2 years and their satisfaction with the course.

Nevertheless, despite this difference in profile, no significant differences are found in the
assessment of the 3 generic skills. Each of the indicators considered in the rubrics has been
evaluated and no significant differences in the mean value of each group have been
obtained. We only have one significant difference in the indicator “Controls results” of
“Innovation, creativity and entrepreneurship ability”.

As there are no significant differences between the Morning Group and the English Group
in the assessment of skills, we could say that the rubrics developed by the UPV are
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adequate to evaluate all types of students: Erasmus or non-erasmus, working or having
worked in the last 2 years or without work experience, and regardless of their satisfaction
with the course.

Having evaluated each generic skill with a different methodology, we observe how students
are more generous in self-evaluation and in evaluating their peers in the “Teamwork and
leadership ability”. On the contrary, the lecturers of the course are more rigorous when
evaluating “Ability to think practically and apply knowledge in practical situations” and
“Innovation, creativity and entrepreneurship ability” from the report elaborated by the
group.

As future lines of research, this educational innovation could be conducted in different
degrees of the UPV to validate these rubrics from a multidisciplinary approach.

References

Biggs, J., & Tang, C. (2011). Teaching for quality learning at university. What the student
does (4th ed.). Berkshire, UK: McGraw-Hill.

Dunbar, N.E., Brooks, C.F., & Kubicka-Miller, T. (2006). Oral Communication Skills in
Higher Education: Using a Performance-Based Evaluation Rubric to Assess
Communication Skills. Innovative Higher Education, 31, 115.

Dunn, K. (2002). Assessing information literacy skills in the California state university: A
progress report. The Journal of Academic Librarianship, 28(1-2), 26-35.

European Ministers Responsible for Higher Education. (1999). Bologna Declaration.
Retrieved from
http://media.ehea.info/file/Ministerial_conferences/02/8/1999 Bologna_Declaration_En
glish_553028.pdf

Jonsson, A., & Svingby, G. (2007). The use of scoring rubrics: Reliability, validity and
educational consequences. Educational Research Review, 2(2), 130-144.

Lasnier, R. (2000). Réussir la formation par compétences. Montréal: Guérin.

Panadero, E., & Jonsson, A. (2013). The use of scoring rubrics for formative assessment
purposes revisited: A review. Educational Research Review, 9, 129-144.

Reddy, Y.M., & Andrade, H. (2010). A review of rubric use in higher education.
Assessment & Evaluation in Higher Education, 35(4), 435-448.

Santesmases, M. (2009). Dyane version 4: Disefio y andlisis de encuestas en investigacion
social y de mercados. Madrid, Spain: Piramide.

Universitat Politecnica de Valéncia. (2016). Competencias transversales. Retrieved from
http://www.upv.es/entidades/ICE/info/U0724624.pdf

33



3rd International Conference on Higher Education Advances, HEAd’17
Universitat Politécnica de Valéencia, Valéncia, 2017
DOI: http://dx.doi.org/10.4995/HEAd17.2017.4808

Outcome assessment of the online English learning and
management system: A project on educational technology
application to English learning in Taiwanese polytechnic higher
education

Huang, Da-Fu

Department of Applied English, Southern Taiwan University of Science and Technology,
Taiwan

Abstract

This paper presents the result of a three-year action research plan involving
the innovative application of “LiveDVD”, a web-based English learning
system loaded with VODs and embedded into the English learning program
of a polytechnic university in Taiwan. Over the implementation period, the
LiveDVD action plan essentially involves use requirement on students along
with creation of learning and assessment materials for the target VODs and
outcome management. Outcome assessment indicators include (1) the
association between use activeness of LiveDVD and pass status of English
proficiency certificates and (2) the causal relations between LiveDVD-
related variables and English learning outcome. A survey questionnaire on
LiveDVD and the management platform were employed to collect relevant
data. The chi-squared test of group independence and an SEM-based path
analysis were performed to address the outcome indicators respectively. The
findings of the project include: (1) use of LiveDVD is positively and
significantly associated with the pass status of English proficiency
certificates and, (2) use motivation has direct effect on English proficiency
and create the significant mediation effect on English proficiency certificates.
This project yields significant implications especially for vocational higher
education in Taiwan in the innovative application of educational technology
to English education coupled with an effective outcome management model.
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1. Introduction

Vocational higher education has hardly been the government’s top priority, and schools in
this system have long been criticized by policymakers and EFL teachers for having
undesirable English learning standards. In a formal school English learning setting, two
critical but long neglected elements conducive to successful English education at
polytechnic universities are, arguably, an effective learning tool or program and outcome
management. Lack of learning motivation of students, especially those of vocational and
technological universities, has long been claimed to cause undesirable outcomes of English
education in Taiwan. In a technology-friendly age, language learning enhanced and aided
by technology has been a vital issue in ESL/EFL teaching and learning. How to best utilize
education technology to enhance English learning becomes particularly significant in terms
of increasing, on a large scale, the learning motivation of low achievers in the Taiwanese
vocational higher education. Teaching approaches geared towards initiating self-directed
learning via technology-mediated support with a view to enhancing learning motivation
have hence been gaining ascendancy in English learning settings across different
educational levels in Taiwan. The purpose of this paper is therefore to document the
process, method, management and result of embedding the technology enhanced learning
aid to the English education of Southern Taiwan University of Science and Technology
(STUST) as a long-term action research project.

1.1 LiveDVD Online Film-based English Learning and Management System

LiveDVD is characterized by a series of learner-friendly and helpful features along with a
powerful management module. The system platform can accommodate 600 concurrent
users to access as many as around two hundred VODs on the LiveDVD server. Students
connect to the system platform to watch the uploaded films, learning English by using a
series of functions, including (1) display of multi-mode film subtitles (e.g. English-Chinese
subtitles), (2) key word search and playback of movie clips, (3) the on-line dictionary, (4)
collection of movie lines and words, (5) vocabulary coverage based on the TOEIC word
lists, among others.

The LiveDVD system comes with a management platform, or module, known as
WEBMEN, specifically for school administrators and teachers to collect and analyze data
of students’ learning by LiveDVD. The main function of the platform is to establish
students’ learning profiles and track their learning hours, movies watched, practice tests
completed, and specific features practiced. All types of learning data can be exported for
statistical analyses and assessment for administrative, teaching and research purposes.
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The strengths of LiveDVD essentially relate to employing multimedia to intrigue learners
and engage them in learning English. Multimedia provides variety and excitement to a
computer-supported teaching and learning environment, adapting instruction to diverse
learning preferences of students (Zaidel & Luo, 2010). Multimedia materials such as
DVDs and VODs as effective self-directed learning aids enhance students’ comprehension
and memory, increase their motivation, and promote their concentration on the content in a
near natural environment (Astleitner & Wiesner, 2004; Deimann & Keller, 2006; Guariento
& Morley, 2001). Multimedia has been widely investigated for language learning and
teaching (Astleitner & Wiesner, 2004; Mayer, 1997; Synder, 1988; Weyers, 1999). Several
studies have found that a combination of audio and visual media aids and sequential or
simultaneous use of a variety of media formats in a given presentation or self-study
program can facilitate language learning (Edasawa, Takeuchi & Nishizaki,1990). As noted
by Willberschied & Berman (2004), learners achieve a better understanding of a given
combination of audio with texts, which is dynamic, immediate and accessible, and helps
learners gain broad access to oral communications audiovisually. Moreover, interactive
video or audio materials have changed students from passive observers to active
participants (Chavez, 1998; Goh, 2002). Technology aided teaching featured by both
authenticity and uniqueness is capable of creating sufficient information to provide learners
maximum linguistic and cultural input, and increasing learners’ motivation (Stempleski &
Arcario, 1992). The different aspects of authenticity created by multimedia technology are
facilitating to language learning (Rost, 2002), for they provide rich input for the EFL
learning environment by integrating phonetic, syntactic, semantic, pragmatic, and socio-
cultural features.

1.2 LiveDVD Learning Action Plan

The LiveDVD action plan involves implementation of the learning regulations embedded
into the required English course and creation of extended learning materials for selected
VOD films. As far as learning regulations are concerned, a minimum learning-hour-per-
semester requirement is set for every participant of the required English course to ensure
that students use LiveDVD as expected by the school. Students are also required to view at
least one VOD film on LiveDVD every semester, and are tested at the semester end on the
designated film as an estimate of their learning achievement of the film. As a graduation
requirement, students must also pass an English ability threshold indicated by a variety of
English proficiency certificates (e.g. TOEIC, BULATS, etc.) recognized by the university.
Additional learning materials are also created for 20 VODs (e.g. A Christmas Carol,
Slumdog Millionaire, etc.) uploaded on the LiveDVD platform. The developed materials
include (1) film-based English word glosses, (2) English and Chinese learning guides, and
(3) self-assessment materials. The management platform, furthermore, can track the
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learning status of students and alert them to catch up with their learning whenever it falls
short of expectations.

2. Methodology

To evaluate students’ learning outcomes and processes associated with LiveDVD, two
indicators are focused: (1) association between usage hours and pass status of English
proficiency certificates and (2) relationship among the variables underlying the LiveDVD
learning.

For the first outcome indicator, a Chi-squared group independence test was performed
using R package v.3.1.0 (R Core Team, 2014) to test the independence of the variables of
LiveDVD use level and the certificate pass status as an indication of whether the degree of
LiveDVD use is statistically associated with whether students eventually acquire the
English proficiency certificates. Two categorical variables are posited, Use Level (5 levels)
and Pass Status (2 levels), and a five-by-two contingency table is generated (v. Table 1) for
the Chi-square analysis to test the independence of the two variables.

Another outcome indicator is the relationship between the observed variables on LiveDVD
(i.e. use motivation, learning features, and learning regulations) and outcome variables (i.e.
English proficiency, and pass status of English proficiency certificates) as an indication of
the effect of LiveDVD on the English learning. For this purpose, the observed variable
and SEM-based path model was put forward, which consists of six exogenous and
independent variables, namely, Group, Year, Learning Features (LF), Learning Regulations
(LR), Use Motivation (UM), and English Proficiency (EP), and five endogenous and
dependent variables, namely, LF, LR, UM, and Certificate Attainment (CA). To test the
proposed model, a valid sample from 1739 students was obtained through the
administration of the questionnaire QLDVDL with 7-point Likert items, and the OV-based
path analysis was conducted using LISREL 9.1 to yield the results.

3. Results

3.1. Chi-squared test of group independence

Table 1 presents a five by two contingency table comprising the two categorical variables.
A Pearson’s chi-squared test for group independence was performed using R 3.1.0,
returning a chi-squared value of 90.110 (df = 4) and an extremely small p-value (p = 2.2e-
16), rejecting the null hypothesis of independence of the two variables, and suggesting that
whether the students obtained English proficiency certificates is significantly associated
with how actively they use LiveDVD in English learning. Figure 1 reveals furthermore the
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interaction between the two variables, indicating the tendency of the ever-increasing
passing rate of English proficiency certificates with the increasingly active use of
LiveDVD, or when the use of LiveDVD gets more active, the passing rate of English
proficiency certificates would get higher and the no-pass rate gets lower.

Table 1. Contingency table on Use Activeness by Certificate Attainment

Certificate # of students % of students  # of students % of students Total
Attai ¢ without without with with tudent #
ainmen certificate certificate certificate certificate studen

Use Activeness

1/Very Inactive 234 64.64 128 35.36 362
2/lInactive 282 58.26 202 41.74 484
3/Mid-Active 214 49.54 218 50.46 432
4/Active 584 44.58 726 55.42 1310
5/Very Active 210 37.77 346 62.23 556

Total 1524 1620 3144

LiveDVD Use*Eng Proficiency Certificate

80.00%

70.00% 64-64%
\ 58.26% B 62.23%

55.42%

44.58% —&— NoPass
37.77%

60.00%

50.00%

40.00% —— pass

30.00% 35.369

20.00%

LA
=2

0 1 2 3 4
LiveDVD Use Level

English Certificate Pass Status

Figure 1. Association between LiveDVD use activeness and English Certificate pass status

3.2. SEM-based path model

The test results of the proposed path model are shown in Table 2, with the model fit
statistics found to meet the commonly accepted criteria (Bagozzi and Yi, 1988 ; Hair,
Black, Babin, Anderson and Tatham, 2006), indicating that the proposed model is not
significantly different from the expected model, and suggesting that the proposed model is
fairly fit for the input data. The path coefficients of the path model are presented in Figure
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2, in which the solid line indicates a statistical, or statistically significant, relationship,
while a dotted line refers to a non-statistical, or statistically non-significant, relationship
between two observed variables.

Table 2. Model fit statistics of the proposed path model

Evaluation  »° df p AUdf NFI CFI RMSEA  RMSR
indicators
Evaluation <3 >.09 >.09 <.05 <.05
Criteria
Model 1.74 5 .88 .348 .99 1.00 .00 .005
value

m

Group

Certificate Attainment

Figure 2. Path coefficients of the proposed model

As shown in Figure 2, Group and Year have a direct effect on Certificate Attainment, and
Learning Feature (LF) and Learning Regulation (LR) have a direct effect on Use
Motivation (UM). Moreover, LF and LR have an indirect effect on English Proficiency
(EP) via UM as a full mediator variable, while UM has an indirect effect on CA via EP as a
full mediator variable. To determine the mediation status of UM, a matrix correlation
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among LF, LR, UM, EP and CA was performed, and two regressions were conducted using
EP as a dependent variable, and UM/LR and UM/LF as predictor variables. With the
introduction of Motivation into the path model, the statistical correlations between
Motivation and Feature and Proficiency are established, but the statistical correlation
originally existing between Feature and Proficiency becomes not statistical, demonstrating
that UM functions as a full mediator variable for LF and EP. The same role of a full
mediator variable is true of UM in the path model where LR and EP are fully mediated by
UM.

4. Conclusion and Implication

This paper presents the result of the action research project featuring the LiveDVD online
English learning system embedded into the English education program of STUST aiming to
promote students’ learning motivation and upgrading their English ability. Central to the
project is the LiveDVD action plan embracing learning regulations and learning of
supplementary materials. To assess the 3-year learning outcome, analyses were made to
understand association of use activeness and pass status of English proficiency certificates,
and relationships between LiveDVD-relevant and learning outcome variables.

The activeness of using LiveDVD was found to be statistically associated with the pass
status of English proficiency certificates, suggesting that the more actively LiveDVD was
used, the more likely students would be able to pass the English proficiency certificate
tests. The testing of the proposed SEM-based path model identified Use Motivation as a full
mediator variable between Learning Regulations and Learning Features and English
Proficiency, indicating not only the direct effect of Use Motivation on English proficiency,
but a significant indirect effect of Learning Regulations and Learning Features on English
Proficiency, which, in turn, has the full mediation effect on Certificate Attainment. This
result has significant implication for the importance of perfecting learning features and
improving learning regulations to motivate students to enhance their English ability by
using LiveDVD, and ultimately to obtain English proficiency certificates.

This project sets a successful example of applying LiveDVD for English learning and
teaching purposes in a vocational higher education context typically characterized by a
large student population with overall mid or low English entry ability and learning
motivation. The outcome of this project shows that the technology enhanced teaching or
learning approach via the learning instrument such as LiveDVD can make a positive change
in students’ learning motivation and improve their learning outcome. These positive
outcomes create avenues for further development on the EFL teaching and research fronts.
More significantly, this study engenders a valuable empirical model demonstrating how a
better English education can be achieved in vocational higher education through innovative
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integration of technology and education and optimal utilization of such integration by, as
and for effective management.
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Abstract

Providing effective and quality feedback to students in higher education has
been identified as an integral part of quality teaching by many researchers in
the field of education. However, student perceptions vary drastically as to
what they perceive academic feedback to really be. Therefore, this paper
aims to present freshman engineering student perceptions of academic
feedback from an African perspective. The reason for targeting this group is
due to their high dropout rate in higher education in South Africa (around
60%). Quantitative data was collected from freshman engineering students
enrolled for a module termed Digital Systems 1 at the Central University of
Technology in South Africa. A questionnaire was used as the main data
collection instrument featuring 21 close ended questions. The results
presented in this paper indicate that almost two-thirds (65%) of the
respondents believe that a “grade” written on a test script does not constitute
academic feedback. The majority of the respondents (76%) expect some kind
of academic feedback regarding their work, either in writing or orally from
their lecturer. A good majority (86%) of students perceived that getting
written comments on their assessments would encourage them to approach
the lecturer to seek further clarification. A key recommendation of this study
is to find a mechanism or technique of providing constructive feedback to all
enrolled students, even in large classes. This needs to be done from the outset
of the module in order to reduce the current high dropout rates among
freshman engineering students.
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1. Introduction

“Education is the most powerful weapon which you can use to change the world”
("Mandela™). These are the famous words of a late president of South Africa (SA), Nelson
Mandela. Unfortunately, the call to education has not been taken seriously among many
youths in SA. Statistics from studies conducted in tertiary educational institutions show
(ECNA, 2015; J swart, 2014; John, 2013) that up to 60% of students dropout in their
freshman year. They further state that of the rest that make it into their second year, only
35% graduate in the allotted time of the qualification. Reasons for this dropout vary from
student to student and from university to university.

The high dropout rate among freshman engineering students at the Central University of
Technology (CUT) (“Central University of Technology,”), is due to the high student
volume, poor academic background, poor motivation of students and poor preparation for
examinations as per previous research(RB Kuriakose, 2014). While the first two reasons are
to an extent inherent, the last two reasons may be due to a lack of effective communication
between students and faculty.

Academic feedback can be seen as an ideal way of carrying out effective communication
between students and faculty (Dowden et al, 2013). Previous research, in the field of
economics and finance, shows that students are constructively affected when they receive
prompt and constructive feedback (Rowe & Wood, 2008). Feedback is also closely linked
with student retention and progression (Bloxham & West, 2004; Yorke, 2014). However,
there is also research that suggests that feedback is often not read at all or not even
understood by students (Brown, 2001). In some instances, students have shown
dissatisfaction with the adequacy of feedback (Krause et al 2005). The research question
therefore arises “What are student perceptions of academic feedback and are they receiving
it with their assessments”?

The aim of this paper is to present the perceptions of freshman engineering students with
regard to academic feedback. The hypothesis is that these perceptions will shed light on
why students tend to dropout in their freshman year and enable faculty to setup certain
interventions to help mitigate this concern. The paper firstly considers what constitutes
feedback in academia and then follows with its importance in the learning cycle. Secondly,
the research methodology, results and discussions are provided
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2. Feedback in an academic context

Feedback, in very simple terms, is a consequence of performance (Hattie, & Timperley,
2007). It can be conceptualized as information provided by an agent with the aim of
improving or enlightening the recipient (Hattie et al., 2007). In an academic context,
feedback is often related, to but not restricted to, assessments.

Assessment of student learning can be defined as the systematic collection of information
about student learning, using the time, knowledge, expertise, and resources available
(Walvoord, 2010). Its purpose is to justify to students how their grade was obtained, as well
as to reward specific qualities and recommend aspects that need improvement (UNSW
Australia, 2010). Effective feedback is characterized by the following: (Race, 2005);

e It must be timely — Ideally, feedback should be received within a day or two.

e It needs to be intimate and individual — Feedback needs to fit each student’s
achievement, individual nature and personality.

e It should be empowering — Feedback must be constructive in most instances,
strengthening and consolidating learning.

e It must be precise — Feedback must be used to improve the performance of the
student, hence one worded feedback like ‘weak’, ‘poor’ or even ‘excellent’ should
be avoided. As a result the feedback should be precise as what is right and what
needs to be improved.

e It needs to be manageable — Feedback should be such that it is manageable to both
lecturers and students. Designing and delivering feedback is a very tedious
process, especially if it’s a large class. Similarly, too much or too little feedback to
students can result in reducing their opportunity to benefit from the feedback and
in improving their learning.

There are different types of strategies that can be used to provide effective feedback to
students. For the purposes of this research, two common feedback strategies are compared
and contrasted. They are (Race, 2005);

e Written feedback: used to give feedback to students on reports, essays and
mathematical calculations. Usually needs to be short and concise.

o Oral feedback: used to give face-to-face feedback to students on any work done
relating to the module.
Each of these feedback strategies has its own advantages and disadvantages (Race, 2005).
The major advantage of written feedback is that students can refer to it again and continue
the learning process, while the disadvantage is that it is time consuming for the provider
(see Table 1).
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Oral feedback, on the other hand, can be seen as a more personal approach, as students may
feel that the lecturer is ‘looking out’ for them. Unfortunately, this is also a disadvantage as
some students might feel threatened by a personal approach and often forget the message.
Table 2 describes in detail more advantages and disadvantages of oral feedback.

Table 1.Advantages and disadvantages of written feedback

Advantages

Disadvantages

Feedback can be personal,
individual, and directly related to the
particular piece of work.

Handwritten feedback can be hard to
read

Feedback may be regarded as
authoritative and credible.

When critical, handwritten feedback
- because of its authoritativeness -
can be threatening.

The feedback can be tailored to
justify an accompanying assessment
judgment.

It is slow and time-consuming to
write individually on (or about)
students' work, especially in large
classes.

Students can refer to the feedback
again and again, and continue to
learn from it.

Cannot refer to the feedback given to
the students unless one keeps
photocopies of their work with the
comments.

Such feedback provides useful
evidence for external scrutiny

It becomes too tempting to
degenerate into shorthand - ticks and
crosses - rather than to express
constructive and critical comments.
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Advantages

Disadvantages

Feedback is likely to be found to be
personal, intimate and authoritative.

One-to-one feedback can be
extremely threatening when critical.

Can address each individual student's
needs, strengths and weaknesses.

Students can be embarrassed when
receiving constructive feedback and

this can cause them not to fully
benefit from praise.

Often much quicker to talk rather
than write or type.

It takes a great deal of time to
organize individual appointments
with each member of large classes.

Students might feel at ease to
approach lecturer in future with
problems or queries.

It becomes impossible to remember
exactly what the lecturer said to
whom, when class sizes are large.

3. Importance of constructive feedback in learning cycle

Based on the feedback strategies discussed in the last section, feedback can be further
classified as being constructive (or positive) feedback and critical (or negative) feedback.
Critical feedback is usually not well-received and makes people defensive (Race, 2005)
especially if it is provided in an unskilled manner (The University of Nottingham, 2012).
On the other hand, constructive feedback increases self-awareness, offers guidance and
encourages development (Hamid & Mahmood, 2010). Constructive feedback is an
important factor in learning. It differs from feedback in that it has the ability to enhance
learning in three significant ways (Hounsell, 2007). This is by;

e Accelerating learning: speeding up what can be learned by the students within a
given period of time and so enabling learning to take place more rapidly, or in
greater depth or scope.

e Optimizing the quality of what is learned: helping to ensure that the learning
outcomes achieved and evinced by the students meet the standards hoped for or
required.

e Raising individual and collective attainment: enabling students to attain standards
or levels of achievement higher than those which they might otherwise have
reached.

The importance of constructive feedback in learning is highlighted in Kolb’s experiential
learning theory (Kolb, Boyatzis, & Mainemelis, 2000). It is illustrated as a cycle shown in
Figure 1. An application of the learning cycle with reference to assessments in a classroom
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follows figure 1 which shows the impact that constructive feedback can have on the
learning process.

Each of these stages can be linked to students engaging with assessments. Concrete
experience to the student may refer to the experience of completing the assessment. It can
be formative or summative. Reflective observation may refer to the constructive feedback
provided by the lecturer in reference to the performance in the assessment which concluded
as the concrete experience. The abstract conceptualization may refer to the time the student
uses to understand the constructive feedback, processing ideas and integrating them into
logical theories. The final stage is that of active experimentation, where the student uses the
theories that were conceptualized in the previous stage to improve on either the current
assessment or future ones.

Concrete
Experience

y A
A A
| y N A
Active Reflective
Experimentation Observation
—  — :
\\ N _

Y e ’_«"’
\\\ { /\ /
" - //k
///\\ Abstract
[ . q -
d Conceptualization

Figure 1: Kolb’s learning cycle

Abstract conceptualization is a critical stage where students learn from previous mistakes
and creates a path for the coming assessment. This is where constructive feedback is seen
as an integral part to learning. It is substantiated by other researchers (Azevedo, R., &
Bernard, 1995)(Bangert-Drowns, R. L., Kulik, C. C., Kulik, J. A., & Morgan, 1991) who
regard constructive feedback as crucial to improving knowledge and skill acquisition.
Furthermore, constructive feedback is also seen as a significant factor in motivating student
learning (Narciss, 2013).

4. Research Methodology

An exploratory study is employed along with descriptive statistics involving quantitative
analysis of the collected data. An exploratory design may set the stage for future research
and usually involves only a single group of respondents (Jara & Mellar, 2010). Descriptive
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statistics are used as the results are interpreted with regard to specific freshman engineering
students enrolled at CUT. Quantitative analysis is important as it brings a methodical
approach to the decision-making process, given that qualitative factors such as “gut feel”
may make decisions biased and less than rational (Reddy, W, Higgins, D,Wakefield, 2014).

The target population was restricted to freshman engineering students enrolled for Digital
Systems | during 2015 (n = 98). An electronic response system (ERS) was used in a
classroom environment to obtain student perceptions on specific questions relating to the
practical work done in the laboratory. Closed-ended questions, featuring Likert scales, were
used based on previous research which focused on student perceptions of practical work
done in a laboratory (A. Swart, 2012)(A. J. Swart, 2014). Using this ERS in a classroom
environment ensured a high response rate, while the closed-ended questions did not require
the participants to express lengthy views. Entering long sentences via the ERS is rather
cumbersome and tedious.

The survey was done after the students completed a class test. The results of the study are
presented in two sections. The first section shows what students are currently experiencing
as feedback in their classroom. The second section shows what they perceive to be good
feedback.

5. Results

The first question of the survey focused on obtaining student perceptions with regard to
what academic feedback they have received thus far at the university. The results showed
that 49% (agreed or strongly agreed) of students felt receiving a mark on a notice board or
paper constituted feedback. This is shown in Figure 2. 42% of the students indicated that
they had received written comments on their assessment while up to 64% received oral
feedback. These results are shown in Figures 3 and 4.
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Figure 2: Student response to question if they thought feedback means receiving marks on a notice board or on
paper
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Figure 3: Student response to question if they received written comments on how to improve for the next theory
test
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Figure 4: Student response to question if they received oral comments on how to improve for the next theory test

The second section focused on obtaining the perceptions of students towards academic
feedback. The first question in this regard tried to ascertain if students felt that it is
important for a lecturer to provide constructive feedback on their tests (see Figure 5). 80%
of students agreed (agreed or strongly agreed) that they valued constructive feedback from
the lecturer. As a follow up question, they were asked to share their perception on critical
feedback from the lecturer. 49% felt that critical feedback should be given by the lecturer as
shown in Figure 6.
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Figure 5: Student response to question if it is important for lecturers to provide constructive feedback
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Figure 6: Student response to question if it is important for lecturers to provide critical feedback

6. Discussions

Figure 2 revealed that almost half of the class has the perception that a mark on a paper or
notice board is what constitutes academic feedback. This misconception may stem from the
school environment where a grade may serve to motivate or punish some students and not
be an effective communication tool (Jason, 2014). As this survey was associated with
freshman engineering students, their answer to this question may be attributed to their short
exposure to university life.

The second and third questions, illustrated in Figures 3 and 4, are related to the students’
experience of feedback at university. These figures show that students received very little
written feedback, while there was considerable oral feedback. While not touting it as an
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excuse, one reason for little written feedback has been attributed to large class sizes (Jin &
Cortazzi, 2013), which is the case in this module.

Students further desire more constructive feedback than critical feedback from their
lecturers. This is shown in Figures 5 and 6. They feel with constructive feedback they
would be more motivated to improve on future assessments (Burke, 2007). At the same
time, Figure 6 shows that only 35% of the students disagree or strongly disagree to critical
feedback. This shows that there is room for the “feedback sandwich approach identified by
Boud and Molly (Chokwe, 2015) which states that negative feedback needs to be
sandwiched between two positive comments. Students further felt that written feedback is
imperative to their learning. It would help them to engage in self-reflection and enable them
to approach the lecturer for further clarity (McGill, 2007).

7. Conclusions

The purpose of this paper was to gain insight into the perceptions of freshman engineering
students with regard to academic feedback. The results were split into two sections, student
perceptions of feedback and their actual experience. The survey was conducted after the
students wrote their first class test where a key result indicated that they are not receiving
sufficient written feedback. This lack of feedback can result in students repeating mistakes
and eventually failing the course or even dropping out of the programme.

The freshman students may not have a had a very clear idea of what academic feedback in a
university setting really entails, as they may still relate to feedback from their school days
[27]. But they believe that constructive feedback will enable them to reflect on the work
they have done and improve on future assessments. They further believe that constructive
feedback will bridge the gap between them and their lecturer.

A limitation of this study is that it is restricted to a single semester with the questionnaire
administered at the very beginning. A similar survey should be done at the end of the
semester to see if there is a variable change in the perception of students. Using a time-lag
study may further enhance the results.

A key recommendation in this case would be to find a mechanism or technique of
addressing this concern. If this cannot be done for the entire class, then it should be
attempted for at least those students who score below 50% for their first test. This could
serve as a necessary intervention to help provide both constructive and critical feedback
that has the power to change the educational world of students.
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Abstract

Many definitions of quality, efficiency and effectiveness exist in literature and
can be considered as the relationships between inputs, outputs and outcomes.
From this point of view efficiency may be defined simply as the relation of
outputs to inputs, effectiveness as the relation of outcomes to outputs and
inputs, but quality as a measure of change of outputs and outcomes. The
objective of this paper is evaluation of higher education study programs
quality, efficiency and effectiveness in the case of Latvia University of
Agriculture engineering study programs. The conceptual framework of
quality, efficiency and effectiveness was defined, which allow to perform the
comparative analyze of the study programs inputs, outputs and outcomes
depending on the study year. It is concluded that even the quality, as the
change of inputs or outputs, decreases, at the same time the quality, as the
change of outcomes, can increase. If the efficiency of study program, as the
relation of outputs to inputs, decreases at the same time the effectiveness of
the study program, as the relation of outcomes to outputs or inputs, can
increase depending on study year.
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1. Introduction

Many definitions of quality, efficiency and effectiveness exist in literature, as the result
these terms have often been used synonymously and inconsistently (Colby, Witt, 2000).
Quality may be defined as the conformance of requirement, being fit to use and its
definition depends on the applied context and measures. Quality in higher education is a
term that is commonly considered to indicate a high level of all stakeholders, primarily
students, satisfaction with obtained suitable results at University (Lupo, 2013).

The term effective is used, when associated concept is adequate to accomplish a purpose,
producing the intended or expected result. In turn, efficient term describes performing or
functioning in the best possible manner with the least waste of the time and effort.
Effectiveness is often referred to as doing the right thing; while efficiency is doing things
right (The Pennsylvania State University, 2006).

Quality, efficiency and effectiveness usually are associated with the concepts of outputs,
outcomes, process or inputs. Outputs typically refer to changes in student achievement,
completion rates, certification, skills, and certain attitudes and values. The outcomes are
directly influenced by political choice in the longer time, such as employment, earnings and
values. Inputs provide the preconditions for the core transformation process in
organisations (Scheerens, Luyten & van Ravens, 2011) such as characteristics of teaching
staff, students, facilities, curriculum, and other resources. Quality is often defined,
synonymously with effectiveness, as the degree to which objectives are met or desired
levels of accomplishment achieved (Adams, 1993).

The evaluation of quality, efficiency and effectiveness can be considered as the relationships
between inputs, outputs and outcomes. From this point of view efficiency may be defined
simply as the relation of outputs to inputs, effectiveness as the relation of outcomes to
outputs and inputs, but quality as a measure of change of outputs and outcomes.

According to the Europe 2020 strategy Latvia has developed the National Reform Program
as part of the growth strategy and has established the purpose to improve the public
spending efficiency in higher education and research institutions. The main problem of
higher education modernization is the right balance between inputs and relevant outputs
(Arhipova, 2014). In research (Paura, Arhipova, 2014) the Latvia University of Agriculture
strategic policy to increase the number of enrolled and graduated students has evaluated in
respect to the causes of the first year students’ dropout rates.

The objective of this paper is evaluation of higher education study programs’ quality,
efficiency and effectiveness in the case of Latvia University of Agriculture engineering
study programs.
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2. Conceptual framework of quality, efficiency and effectiveness

One of existing approaches for study program quality evaluation is accreditation to asses of
study program’s compliance with government regulations. Latvia provides that each higher
education institution and study program requires accreditation. According to Latvian
legislation specific requirements for the evaluation of a study program are developed
(Cabinet of Ministers of the Republic of Latvia, 2015). High school, college and study
direction accreditation rules requirements of higher education programs in Latvia consist of
seven groups: Study program management; Study program content; Financial and material
resources, human resources; Research quality; International cooperation; Quality assurance
and Graduated students.

The following input indicators can be defined: financial and material resources (higher
educational expenditure per student, proportion of public and private investments, public
investment in research and development, percentage of spending on salaries for teaching
staff and administrative personnel, higher education institution infrastructure); human
resources (teaching staff professional knowledge and skills, working time, career structures,
training and certification requirements) and student enrolment data. The output indicators
can be defined as scores or proportion of graduated students, test scores, number of
research publications, employment statistics, while outcome indicators can be defined as
quality of developed skills, graduation rates and drop-out rates.

At the initial step of the evaluation authors offer to use the efficiency and effectiveness
simple in the relative term, but the quality in absolute term. In other words, efficiency is the
relation of outputs to inputs. Effectiveness is the relation of outcomes to outputs or
effectiveness can be defined as the relation of outcomes to inputs, while quality is the
change of outputs or outcomes (Fig. 1).

Input Output Outcome
Number of enrolled ® Numbero f graduated > Numbero f graduated students with average
students students mark equal or higher than ¢ and/or 8
Efficiency Effectiveness
Number of graduated students Number of graduated students with average
divided By the number of mark equal or higher than 9 (and/or 8) divided
enrolled students by the number of graduated students L
A
Change of inputs Quality Quality
Change of number »| Change of number of | Change of number of graduated students
af enrolled graduated students with average mark equal or higher than 9
students andior 8

Figure 1. Conceptual framework of study program quality, efficiency and effectiveness with respect to inputs,
outputs and outcomes

57



58

Comparative analysis of higher education study programs’ quality, efficiency and effectiveness

The Figure 1 provides the conceptual framework of study program’ efficiency and
effectiveness with respect to the relationships between inputs, outputs and outcomes
(Mandl, Dierx, &llzkovitz, 2008), which is supplemented by additional concept of quality
and definitions of the quality, efficiency and effectiveness.

3. Quality, efficiency and effectiveness of the study programs

In the process of study program evaluation the learning outcomes for practical study
courses should be defined clearly and practically organized. Improving the program quality,
it is necessary to organize self-evaluation measurements, where the following indicators for
study programs evaluation can be used: student enrolment data for inputs; scores or
proportion of graduated students for outputs; and graduation rates, drop-out rates for
outcomes. For the study programs comparative evaluation two full-time bachelor study
programs “Computer control and computer science” (CCCS) and “Information technology
for sustainably development” (ITSD) were chose in Latvia University of Agriculture in
case, when students have enrolled in 2011/2012 or 2012/2013 study year, graduated in 2015
or 2016 accordingly and have completed 240 ECTS during four academic years. Table 1
indicates the inputs, outputs and outcomes indicators used in the empirical data analysis and
for the calculation of the study programs efficiency scores.

Table 1. Study programs input, output and outcomes indicators

Indicator Study Sty program Total
Y& cces  1Tsp

Input: the number of enrolled students 2011/2012 61 30 91

2012/2013 56 25 81
Output: the number of graduated students 2014/2015 22 10 32

2015/2016 14 14 28
Outcome 1: the number of graduated students 2014/2015 1 0 1
with average mark equal or higher than 9 2015/2016 5 3 5
Outcome 2: the number of graduated students 2014/2015 5 1 6
with average mark equal or higher than 8 2015/2016 ’ 5 7
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In the quality terms the study programs’ input in 2012/2013 study year and output in
2015/2016 are decreased, except for ITSD study program, where the number of graduated
students is increased. As opposed the number of graduated students with average mark equal or
higher than 9 and/or 8 is increased in 2015/2016, except for CCCS study program, where the
number of graduated students with average mark equal or higher than 8 is decreased. It can be
concluded, that the total quality of study program as a measure of change of outputs is
decreased, but the total quality of study program as a measure of change of outcomes is
increased. The quality of the each study program as well as total for two programs is presented
in Table 2.

Table 2. Quality of study programs as a measure of change of outputs and outcomes

Study program
Quality Study year Total
CCCs ITsD
Change of inputs: number of enrolled students 2011/2012
-5 -5 -10
2012/2013
Change of outputs: number of graduated students 2014/2015
-8 +4 -4
2015/2016
Change of outcome 1: number of graduated 2014/2015
; ; +1 +3 +4
students with average mark equal or higher than 9 2015/2016
Change of outcome 2: number of graduated 2014/2015
students with average mark equal or higher than 8 -3 +4 +1

2015/2016

According the proposed definition efficiency is the relation of outputs to inputs or efficiency
of the study programs is equal number of graduated students divided by the number of
enrolled students. As the results the efficiency of the CCCS study program in 2015/2016 study
year is decreased, but the efficiency of the ITSD study program is increased. The total
efficiency of both study programs in 2015/2016 study year slightly less than in previous study
year (Table 3).
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Table 3. Efficiency of study programs as the relation of outputs to inputs

Study program
Efficiency Study year Total
CCCS ITSD

The number of graduated students divided by  2014/2015  36.1%  33.3% 35.2%

the number of enrolled students 2015/2016 25.0%  56.0% 34.6%

Effectiveness is the relation of outcomes to outputs or effectiveness of the study programs is
number of graduated students with average mark equal or higher than 9 and/or 8 divided by the
number of graduated students. It is concluded that the effectiveness of the CCCS study
program is increased in the case for the graduated students with average mark equal or higher
than 9 and decreased for the graduated students with average mark equal or higher than 8. At
the same time the effectiveness of the ITSD study program is increased in both cases. The total
effectiveness of two study programs is increased. The study programs effectiveness as the
relation of outcomes to outputs depending on study year is given in Table 4.

Table 4. Effectiviness of study programs as the relation of outcomes to outputs

Study program
Effectiviness Study year Total
CCCs ITsSD

The number of graduated students with average  2014/2015  4.5% 0% 3.1%

mark equal or higher than 9 divided by the
number of graduated students 2015/2016  14.3%  21.4% 17.9%

The number of graduated students with average  2014/2015 22.7%  10.0% 18.8%

mark equal or higher than 8 divided by the
number of graduated students 2015/2016  14.3%  35.7% 25.0%

Using the effectiveness as the relation of outcomes to inputs or effectiveness of the study
programs is defiend as the number of graduated students with average mark equal or higher
than 9 and/or 8 divided by the number of enrolled students it is concluded that the
effectiveness of the CCCS study program is increased in the case for the graduated students
with average mark equal or higher than 9 and decreased for the graduated students with
average mark equal or higher than 8. At the same time the effectiveness of the ITSD study
program is increased in the both cases as well the total effectiveness of the two study programs
also is increased (Table 5).
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Table 5. Effectiviness of study programs as the relation of outcomes to inputs

Study program
Effectiviness Study year Total
CCCS ITSD
The number of graduated students with average = 2014/2015  1.6% 0% 1.1%
mark equal or higher than 9 divided by the
number of enrolled students 2015/2016  3.6% 12.0% 6.2%

The number of graduated students with average  2014/2015  8.2% 3.3% 6.6%

mark equal or higher than 8 divided by the
number of enrolled students 2015/2016 3.6% 20.0% 8.6%

The summary of the study programs quality, efficiency and effectiveness tends to increase or
decrease with respect to the relationships between inputs, outputs and outcomes is given in
the Table 6, where input is defined as the number of enrolled students, output as the number
of graduated students, outcome 1 as the number of graduated students with average mark equal
or higher than 9 and outcome 2 as the number of graduated students with average mark equal
or higher than 8.

Table 6. Summary of the study programs quality, efficiency and effectiveness tends to increase (1)
or decrease (¥) with respect to the relationships between inputs, outputs and outcomes.

Study programs CCCS ITSD Total
Quality as change of inputs 2 \2 2
Quality as change of outputs 2 0 2
Quality as change of outcomes 1 0 ) 0
Quality as change of outcomes 2 2 ) 0
Efficiency as the relation of output to input 2 0 \2
Effectiveness as the relation of outcome 1 to output T 1 T
Effectiveness as the relation of outcome 2 to output d T T
Effectiveness as the relation of outcome 1 to input T T T
Effectiveness as the relation of outcome 2 to input N T T




62

Comparative analysis of higher education study programs’ quality, efficiency and effectiveness

Therefore it can be is concluded that even the quality, as the change of input or output
decreases, at the same time the quality, as the change of outcome, can increase. If the
efficiency of study program, as the relation of output to input, decreases at the same time
the effectiveness of the study program, as the relation of outcome to output or input, can
increase depending on study year. The evaluation of quality, efficiency and effectiveness
should be provided under the common framework as the relationships between inputs,
outputs and outcomes.

4. Conclusions

The evaluation of quality, efficiency and effectiveness can be considered as the relationships
between inputs, outputs and outcomes. From this point of view efficiency may be defined
simply as the relation of outputs to inputs, effectiveness as the relation of outcomes to
outputs and inputs, but quality as a measure of change of outputs and outcomes.

The conceptual framework of quality, efficiency and effectiveness allow to perform the
comparative analyze of the student learning inputs, outputs and outcome depending on the
study year.

The study programs inputs, outputs and outcome have analyzed and the comparative
analyze of student learning in the engineering study programs of Latvia University of
Agriculture was made. It is concluded that even the quality, as the change of input or
output, decreases, at the same time the quality, as the change of outcome, can increase. If
the efficiency of study program, as the relation of output to input, decreases at the same
time the effectiveness of the study program, as the relation of outcome to output or input,
can increase depending on study year.

The evaluation of quality, efficiency and effectiveness should be provided under the common
framework as the relationships between inputs, outputs and outcomes.
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Abstract

This paper aims to present what students refer to as ‘student success’ based
on their own lived experiences and perceptions. It also aims at presenting a
proposal towards developing an integrated model for learner support whose
objective is to identify students' academic and career needs at the point of
entry; refer them to appropriate learning and career development
programmes; and thereafter enrol them in a job readiness training and
placement programme (JRTP) in preparation for work-integrated learning
(WIL) placements.

A mixed methods study was conducted, involving a diagnostic academic
literacies assessment, student questionnaires as well as focus group
discussions. Participants were the KwaZulu-Natal (KZN)-based Unisa
students who had been placed in WIL programmes with and/or without the
career development and JRTP experience, and those that had been placed in
other jobs not directly related to their qualifications and/or career needs
through the JRTP programme.

It was found that most senior students view student success as obtaining a
qualification, and being able to use such qualification in gainful employment,
whereas junior students placed most emphasis on obtaining a qualification. It
was also found that most of the JRTP students perceived the programme as
having been helpful in them landing and retaining jobs.

Keywords: Academic Development ; Career Development; Job Readiness
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1. Introduction

This paper aims at proposing a development of an integrated model for learner support
whose objective is to identify students' academic and career needs at the point of entry;
refer them to appropriate learning and career development programmes; and thereafter
enrol them in a job readiness training and placement programme (JRTP) in preparation for
work-integrated learning (WIL) placements.

2. Research Questions

The fact that the high unemployment rate in SA is not only limited to the uneducated and
unskilled youth, but includes a large number of university graduates, raises a number of
questions, which I thought | might be able to interrogate through this study. Also, the fact
that Unisa has what | would like to believe is a strong learner support system (with
Academic Development (AD) programmes, tutors, mentors, peer collaborative learners,
etc.) and a mediocre throughput rate, added to the questions alluded to above, which are
enumerated below.

The questions I have posed are:

1. Could it be that the unimpressive Unisa throughput rates (Unisa HEMIS, 2013) may
be due to AD interventions that are generic and not related to the students' academic
and career related needs?

2. Could it be that students are placed in work-seeking situations without being prepared
at least for the 'soft skills' required in the world of work and hence the
unemployability which might be the cause of the high rates of unemployed graduates?

3. Is there any contribution made by job preparation and career development initiatives
towards students’ graduateness and employability?

The general aims of the proposed study are firstly to find from Unisa students, who have
been employed for at least 3 years, what their perceptions are of how they landed and kept
their jobs, and whether or not they had participated in the JRTP and/or WIL programmes.
Secondly, 1 would like to find out from the students what they perceive as student success
and to what they ascribe that success to.

In the following paragraph | provide a summarised account of the literature 1 have
reviewed. This review deals with the different ways in which the concept 'success' has been
defined by the different scholars in their different contexts. It also deals with student
preparation for the world of work, the soft skills imparted to them in such training, as well
as studies related to WIL, and how these relate to increased academic performance.
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3. Literature Review

The aim of this review is to provide guidance to the study as well as serve as a basis for
comparison between its findings and those of previous studies. As stated previously, I hope
to shed some light on the questions of student preparation for the world of work, as well as
provision of academic and career development interventions, which are not related to
students' needs.I am also interested in the students’ own perception of ¢ student success’.

I have therefore selected studies on the basis of how closely they address, in different
contexts, questions similar to those posed by this current study as well as those relating to
the aims of the proposed study, as has already been stated in the paragraph above. These
relate to student success, graduate employability and employment preparation.

3.1 Student success

Numerous studies on student retention and throughput portray a ‘single-minded’ view of
student success, that which measures it as successfully attaining a qualification and thus
graduating from institutions of higher learning (Jones-White, Radcliffe, Huesman (Jnr), &
Kellog, 2010; Pauw, Bhorat, Goga, Ncube, & van der Westhuizen, 2009; Tinto, 2012; Lee
Harvey, 2010). This view of student success has been labelled as being institution-centred
rather than being student-centred (Jones-White et al, 2010). This is what Jennings, Lovett,
Cuba, Swingle and Lindkvist (2013) so eloquently capture in the following statement:

[W]e will have done our job if our graduates lose themselves in ‘general enthusiasms’ in
‘intellectual discovery’ or ‘make a difference in the world’.... (2013; 1).

Most studies revealed that students do not measure their success by the same tools their
institutions do, and neither do they view it using the same lenses (Gonsalves and Vijaya,
2008; Cuseo, 2011; Jennings et al, 2013). It has emerged that students have different ways
of ‘defining’ student success, with emphasis being differentially located. For example, in
the Jennings et al study, students list multiple themes when asked to define success in
college ... their focus on their success narratives ebbs and flows over time (2013; 6). Whilst
Cuseo, (2011; 23) defines student success as:

[A] holistic phenomenon that embraces the multiple dimensions of personal development
and the multiple goals of higher education.
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3.2 Graduate Employability
Knight and Yorke, 2004 define graduate employability as

“a set of achievements, understandings and personal attributes that make individuals more
likely to gain employment and be successful in their chosen occupations” (22).

This definition seems to link directly employability to academic success and personal
development and may therefore suggest that for individuals to attain employability, they
may need to be educated. This notion seems to be supported by numerous researchers as
indicated below.

Both national and international studies on student perceptions and opinions regarding
graduate unemployment suggest that students see it as the function of institutions of higher
learning to ensure that on qualification, they are employable (Wu, 2011; Pauw et al, 2009;
Tomlinson, 2008), as suggested by the following extract:
The results indicate that undergraduates strategically arranged their courses so as to
increase their employability to cope with the high college graduate unemployment rate,
even though the practical and credential-related courses that they favoured resulted in
heavier course loads. Evidently, undergraduates took initiative in increasing and developing

their working competencies and employability to strengthen their future competitiveness in
a cutthroat labor market (Wu, 2011; 308).

The recommendations from the Lowden, Hall, Elliot and Lewin (2011) study also link the
functions of the institutions of higher learning to the development of graduate
employability. Lee Harvey (2000; 14) sums up the interface between higher education and
the world of work,) by stating that:

The 'New Realities' that ask searching questions about the relationship between higher

education and employment are, incidentally, asking about the purpose and structure of
higher education.

3.3 Graduate Employment Preparation

Studies reviewed reveal that participants in graduate employment preparation programmes
reported positive experiences with these, citing the benefits of having undergone such
training (Lowden et al, 2011; McKinnon and Wood, 2012). According to these authors, the
employers too reported satisfaction with the skills expected of the new graduate intake so
much that some expressed that they reportedly appreciated the knowledge transfer
opportunity and valued their work with the students as a useful recruitment tool.
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4. Methodology

In this section | provide summaries of how | have conducted the study in terms of research
design, sampling and data generation and analysis methods applied. | detail these
summaries below in the order stated so as to elucidate how | would extract the participants'
perceptions and lived experiences, as | wanted to find out what | perceive as having been
either helpful or not in their university preparation for academic preparedness and the world
of work. | provide an account of the chosen research design below, in the following
paragraph.

4.1 Research design

This is a mixed methods study which is hoped to contribute towards development of an
integrated learner support model. For the qualitative part of the study | employed a
phenomenological methodological framework, which have been consistently applied right
through the phases of the study. | am aware of my assumptions that institutions of learning
should prepare students for a world of work as part of life-long learning as influenced in
part by literature; and as such have bracketed these.

For the quantitative part, I have chosen a non-experimental design, specifically descriptive
survey, as | believe that it has a close relationship with the phenomenological research. This
belief is based on the assertion that descriptive survey is ...

..[T]he method of research that looks with intense accuracy at the phenomena of the
moment and then describes precisely what the researcher sees Leedy (1997, 190).

I also administered a diagnostic assessment tool, which | envisage that if carried out in
conjunction with career assessment as pre-requisite to admission, provides a learner profile
for specific, needs-focused academic and career guidance, counselling, mapping and
pathing interventions. In this way | hope to develop a model that seeks to provide
information about learners' academic and career strengths and areas requiring further
development, as well as their career orientation.

The sampling method | conducted is outlined in the paragraph below.

4.2 Sampling

I purposively selected a group of Unisa students who have been through the JRTP
programme and have been placed at Unisa as employees for at least 3 years irrespective of
their career choices and/or aspirations. This sample forms the first category of students. The
second category comprises of Unisa students who had never been part of the JRTP but had
been placed in jobs related to their career choices or at least in line with their studies at
Unisa, either in internships, apprenticeships, learnerships etc. through the WIL programme.
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4.3 Data generation/collection

As stated previously in the aforegoing sections, this is a mixed methods approach to data
generation/collection involving an on-line diagnostic academic literacies assessment, on-
line surveys for the students as well as focus group discussions. | facilitated three focus
group discussions for each of the two categories of students.

The data generation and collection methods imply investigating the participants'
perceptions and lived experiences, and therefore lend themselves to a number of ethical
considerations. | provide an account of how | dealt with these in the following section.

4.4 Ethical considerations

I was granted ethical clearance on submission of an application where | declared how |
would ensure that participants give consent to partaking in the study by signing a consent
letter. | also ensured participant anonymity by utilising pseudonyms for both participants
and their institutions. In focus groups, participants were sworn to secrecy and/or
confidentiality. None of the participants have been exposed to any kind of harm as a result
of participating in the study. A sample of the consent letter is appended to this paper.

4.5 Data analysis
Qualitative data were analysed by utilising a computer aided qualitative data analysis

software (CAQDAS) referred to as Atlas ti, whilst data obtained by quantitative means
were analysed by Computer Aided Quantitative Data Analysis Software (CAQDAS)
programmes referred to as SPSS and classical item analysis (CIA).

5. Findings

In this section | present findings of the study relating to student success, employability and
employment preparation from the students’ perspectives.

Students had different understandings or definitions of student success. Some seemed to
perceive student success with the same lenses as most institutions of higher learning,
especially the younger ones — obtaining a qualification. The older students added to their
understanding of student success issues of life and citizenry such as reflected in the extract
below:

“If Unisa offers us life-long learning, if | am to achieve success in that kind of learning, it

should not end when | graduate, it should extend to my full contribution to the economy of
the country... and that is by obtaining gainful employment” (BA Hons student )

| found it interesting that of the 120 students that responded, most refer to student success
as a combination of academic success and finding employment on graduation as depicted
by Figure 1 below.
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Figurel: lllustration of what is stated in the paragraph above

This implies that students believe that university education should equip them with the kind
of outcomes that can lead to being employed. Such findings corroborate the findings of
some of the studies reviewed for this project (Cuseo, 2011; Gonsalves, 2008; Tomlinson,
2008; & Lee Harvey, 2000).

Most of the students that have been exposed to the job readiness and placement programme
reported positive experiences in their placement institutions including gaining experience
they could use in future career-related employment.

6. Conclusion

Mixed methods study, though leaning heavily on phenomenology, is envisaged as
appropriate in accommodating the best of both worlds of qualitative and quantitative
research paradigms in terms of offering a rigorous approach to answering research
questions (Creswell and Plano Clark, 2007).

It seems evident from the findings of this study that there is some measure of corroboration
between previous studies and the current one with regards to the extended definition of
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student success as going beyond attaining a qualification. The most recent research
undertaken in this regard, which was commissioned by the International Council for open
and Distance Education, the ICDE (2015) also has similar findings as the current study.
This relates to the student centred extended understanding of student success, where they
asserted that employment outcomes form student success. Although the same cannot be
said about employability, due to the complex nature of the phenomenon, the current study
could not elucidate what the students’ understanding of employability is. Most equated
employability to employment.

Most students reportedly had mixed feelings about the work-related programmes. This
might be due to the notion that Unisa does not seem to have a single consistent programme
that deals with this issue. Those that had been through the JRTP programme sang praises
for the intervention, whereas the same could not be said of those who had not been through
this programme but had been only through the WIL programme.

It is safe to assume that an integration and institutionalization of the programmes would
benefit both the students and the employers. It is envisaged that the JRTP programme, due
to its nature of imparting ‘soft skills’ to the students, which most of the literature reviewed
see as essential as a contribution towards employability, should be institutionalised and
form part of the WIL programme. The integration of the programmes relating to academic
and career development as well as job related prepation would ensure that students are
supported academically and for employability, thus providing the expected outcomes of
life-long learning.
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Abstract

Phase diagrams may simply be described as alloying maps in material
science. However, the required thermodynamic background knowledge
should be high level and understanding of the cooling procedure of metal
melts as well as microstructure of metal alloys is challenging. Common
teaching material presents results, but not how to get there and leaves
frustrated first year engineering students behind. Knowledge on “how to
read” phase diagrams is expected from teachers in advanced courses, but
requirements are seldoml met by the students. Teaching phase diagrams in
an “inverted classroom” scenario is a method to let the students study the
science on their own and then take the time to discuss their questions and do
extended hands on lectures or exercises in class. Implementing the inverted
classroom approach has been proven to be successful in terms of learning
outcome, problem solving skills related to phase diagrams and in improving
grades. Although the time of preparation is raised by a factor of
approximately 4 for 2 four-hour classroom sessions, the positive and
sustainable learning outcomes make fun to teach and worth the effort.

Keywords: phase diaram, lecture films, peer to peer, inverted classroom,
flipped classroom, blended learning, first year students.
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1. Teaching concept: “inverted classroom”

The material science course for first year mechanical engineering students at HTW Berlin is
taught via the “design-led” teaching approach: Ashby et al. (2013), excelLlus (2016),
(Pfennig 2016-1, Pfennig 2016-2). In contrast to the conventional “science-led” teaching
approach which begins with the physics and chemistry of materials, progressing from the
atomistic through the microstructure to the macroscopic properties: the design led approach
starts with the needs of the design and then explains why and how properties can be
influenced and changed.

Teaching via “inverted classroom” scenarios, Pfennig (2016), is a method to let the students
study the science on their own and then take time to discuss their questions and do extended
hands on lectures or exercises in class. Berret (2012), Brame (2015), Fischer and Spannagel
(2012), Braun et al. (2012) proved this teaching method successful to gain student’s
attention, thus acquire good exam results. Lecture films: OLP (2016), Pfennig (2016-2)
were chosen as one of the main resources students acquired their scientific background
from besides a variety of teaching material such as micromodule lectures, worksheets and
worked solution, mind maps, glossaries, memory sheets, online tests and web-based-
trainings wbt: Pfennig und Boge (2015), Pfennig (2016-1). An important issue of the
concept is, that the students were able to study individually, self-directed, location-
independent, asynchronously and according to their individual tempo. In class there is time
to discuss problems, work on exercises and engineering related problems in small groups,
share difficulties and thoughts with neighbours and classmates.

In first year material science in mechanical engineering the following themes are taught via
“inverted classroom” scenarios indicating improvement of learning skills and grades
compared to front classroom teaching methods (Pfennig 2016, Pfennig and Hadwiger 2016,
Pfennig and Bbge 2015):

e Defects in crystals

e Heat treatment

e Introducing microstructure and materials families

e Phase diagrams and the Iron-Carbon phase diagram
e Hardening mechanism

e Nomenclature of materials

e  Steel qualities

e  Fibre reinforced polymers

e Introduction to polymers

Still, we believe a mixture of teaching methods prevents boredom, predictability and
preferences of certain learning types. Surprising raises grades and learning outcome.
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2. Introducing phase diagrams: home assignment and contact time

Phase diagrams and how to interpret, read and transfer their knowledge onto real
microstructures of materials seems to be an awful hassle for first year students. Due to the
curricula, this theme has to be taught in first year engineering studies at HTW Berlin. Phase
diagrams may simply be described as alloying maps in material science. However, the
required thermodynamic background knowledge is high level and understanding the
cooling procedure of metal melts as well as microstructure of metal alloys is challenging.
Common teaching material presents results, but not how to get there and leaves frustrated
first year engineering students behind. Knowledge on “how to read” phase diagrams is
expected from teachers in advanced courses, but requirements are seldom met by the
students. Therefore, it is much more successful, to engage the students into practical work
and team assignments where they have to use their knowledge rather than listening,
copying notes and memorizing during class.

Self-studying was assigned via “moodle”. The 4-hour lecture on phase diagrams was filmed
in SS2015 and cut into 9 videos with distinct headlines, so that each student could easily
navigate to understand how to read phase diagrams (figure 1).

Figure 1. Lecture video: phase diagrams (11 lecture films) (2:35 hours),
(https://www.youtube.com/playlist?list=PLUOIZMSZYz5zhaSEbwAKrQ8w8W65ST3fN)

In class the open-source software “invote” (invote, 2016) was used for peer reviewing
(Simon et al., 2010, Pfennig 2015, Pfennig 2016), to obtain an overview of the student’s
knowledge. Questions were answered and important issues explained individually. Students
were divided into groups of 4. 12 assignments of different levels were categorized into: 1.)
pass the class, 2.) pass with C or B, 3.) pass with A or even better. The students were asked
to choose as they felt comfortable. The advantage of teaching small groups was that
individual problems were solved and questions of different levels were answered by
speaking to the students face to face and meeting her or his needs. Each group recieved
colored cards (green: everything is going well, yellow: we need some guidance, red: urgent
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question) so that the lecturer could set priorities on which group to work with without
disturbing other groups.

3. Assessment of students learning outcome

A compulsory test had to be taken via “moodle” at the end of the following week and
results showed clearly that students had a much better understanding how to work
practically with phase diagrams and related problems compared to results of the end of term
exam the previous semester. 45% of the students scored very good or excellent in winter
semester 2015/16 and even 70% scored very good or excellent in SS 2016 (figure 2).
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@ . [] N=34, 552016 = @ = 75,25%
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Figure 2: Results of compulsory online exam on phase diagrams.

In the final exams students scored 43% of the phase diagram related problem in SS2015
with no inverted classroom scenario applied (figure 3, left) and 68% in SS2015/16 with
phase diagrams being taught by using the inverted classroom approach (figure 3, right).
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Figure 3. Results of compulsory online exam on phase diagrams, left $52015, right WS15/16
4. Evaluation of lecture videos

Overall students rated the class as successful (68-73% rated good or excellent), both, in
terms of learning output and good study atmosphere in class. Most students rate the
repeatability of the film lecture units beneficial. 80% state that videos of lectures may
completely replace lectures in presence; only 12% believed that their study progress will
only be enhanced in class. None of the lecture films was defined as best or worst with
students watching one to all lecture films. Lecture film “Introduction” and “phase diagram
with complete solubility” were defined as “ecasyto follow”. All lecture videos appeared
equally beneficial regarding the individual learning process. This represents the diversity of
the class and shows that none of the subthemes is liked most. It is remarkable that many
students (137) clicked on the entire lecture film (2 hours and 35 min.) and watched an
average of 20 min. (ca. 15%) before deciding to go with smaller units.

Some students criticised that during some film minutes board and viewgraph could not be
seen together, so that they had difficulties bringing the lecture in order (although
viewgraphs were downloaded before the assignment). A good suggestion was to focus on
the writing more than on the lecturer during filming. The time slot for phase diagram
lecture film preparation was asked to be 14 days and not as is has been here only 7 days.

The author wants to point out that no significant relation between number of clicks and
length of the lecture films was analysed (figure 4). The same applies for the time a lecture
film was watched as a function of its total length (figure 5). That means that the length of
lecture films has no influence on the study behavior of the students. Moreover they decide
on their individual needs and interest when watching and studying videos.
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All in all, the lecture concept ,,inverting the classroom” with self-studying based on videos
of class lectures was rated positively. Students were eager to work on problem solving in
small groups and present their results to the class. 70% of the students brought notes on the
lecture films into class showing their serious study period at home helping with the hands
on problems in class. Depending on their state of learning students individually chose
lecture videos, number of repeats of the same video and the length of time they kept
watching continuously.

5. Feedback on the “inverted classroom” concept — drawing a conclusion

Lecture videos as main source of the “inverted classroom concept” are independently
reusable once generated and provided. They apply well in the nowadays student’s way of
achieving skills. The independence of time and place of the individual lecture in
combination with the possibility to repeat whole lectures as well as small parts helps to
meet the individual learning velocity of the students. During self-studying students were
very motivated to learn, then share their knowledge helping others and contributing to
solving problems in class. The pleasant atmosphere in class enabled students to apply their
knowledge solving material science problems. Small groups allow for individual
explanations and personal contact to students. If both students, who are producing lecture
films as well as those learning through them, are given more responsibility for their
learning progress critical thinking will be encouraged: CSU (2015), Lord (2012); resulting
in deeper learning outcomes: Goto and Schneider (2010), Simon et al. (2010).

There is always the chance of losing students who are not willing to study at home will be
lost in the long run, first because of lack of background knowledge, second because they
are not able to contribute to group or class work or work on assignments independently.
Therefore it is always necessary to be prepared for groups that may not be able to work
properly in class. Because the assignment was clear, there is no time for lecturers to let
them catch up in class. But, because peers are sitting next to them our experience was that
these students prepared themselves very well after the contact time and achieved good
grades. In general, the same number of students (35 out of 44) visited the classes regularly
compared with the courses taught the traditional way. Time spent studying before class
(approx. 4-5h) in the inverted classroom environment equals up to the time estimated to
study after class taught in-front to understand and get good grades according to the
students.

The method of “inverting the classroom” was assessed as beneficial in terms of student
grades, concentration and attentiveness as well as joy of studying. Students took over
responsibility for their own learning process and generally achieved better grades than
those taught in “front classroom” scenarios.
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Abstract

Material Science is known to first year mechanical engineering students as
one of the fundamental courses with high work load. The knowledge of the
complex science of materials enables students to select appropriate
engineering materials in different designs due to acquired knowledge on the
correlation of materials properties, microstructure and their intended
manipulation. These abilities are not well constituted in one final exam.
Therefore peer-to-peer lecture film supported inverted classroom szenarios
were estabilished to work in the course. These were accompanied by a newly
developed moodle course following the blended learning approach that gives
students the chance to cumulative accomplish micro-grades via multiple
activities, such as tests, lectures, presentations, forum discussions, written
homeworks and glossary entries. These grades are summed to obtain the
overall course grade. Improved learing outcomes are demonstrated in high
quality class discussions and most -important to students- in better grades
(average 43/60=B) compared to those being assessed by one final exam only
(average 39/69=C™). The majority of students agreed on enhanced study
skills when forced to study throughout the entire semester instead of learing
intensely towards the end of the semester. This paper introduces the learning
structure as well as graded activities, evaluates the course and compares
activity results to former class results.

Keywords: material science, lecture films, peer to peer, inverted classroom,
blended learning, first year students.
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Improvement of learning outcome through inverted classroom and alternative course assessment

1. Grading in higher education

Grading and reporting on student learning continue to challenge educators. To develop
grading and reporting practices that provide quality information about student learning
requires clear thinking, careful planning, excellent communication skills, and an overriding
concern for the well-being of students: Guskey (2012). Criteria-based approaches to
assessment and grading in higher education is widely and controversially discussed due to
its educational effectiveness but lack of common understanding in practice. But shifting the
primary focus to standards and making criteria secondary could lead to substantial progress:
Sadler (2005). The educational benefits of standards-based versus the traditional score-
based grading have been quantitavely modeled by: Marbouti (2016) showing that
standards-based grading is based on “the measurement of the quality of students
proficiency towards achieving well defined course objectives”: Heywood, (2014, p. 1514)

Because standard-based grading assesses students' achievement of the course learning
objectives, it provides clear, meaningful, and personalized feedback for students related to
achievement of the course learning objectives and helps them identify their weaknesses in
the course: Atwood & Siniawski (2014).

2. Introduction to the first semester course material science in mechanical
engineering at HTW

Material Science is taught as a compulsory course during first semester undergraduate
study subjects such as mechanical, automotive and economical engineering at HTW Berlin
based on the “design-led” teaching approach: Ashby et al. (2013), Pfennig (2016-1, Pfennig
(2016-2) (figure 1). To prepare students for their role as a maker of things they begin to
investigate and learn with a strong practical motive and critically discuss materials,
properties, alternative materials and processes as well as the underlying physics and
chemistry.

I
Science-driven approach

microstructure

: properties
e N thermodynamics
- kinetcs
crystal structure
<Design-driven approach|

Figure 1., science-led-approach “ and ,, design-led-approach “ modified from: Ashby et al. (2013).
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Teaching in “inverted classroom” szenarios: Berret (2012), Brame (2015), Fischer and
Spannagel (2012), Braun et al. (2012), Pfennig (2016-1) is a method to let the students
study the science on their own and then take time to discuss their questions leaving time to
work on extended hands on lectures or exercises in class. Peer instruction (Simon et al.,
2010) is used to assess the learning progress prior to each class. The method of “blended
learning” was found to apply well. Scientific peer-to-peer lecture films: Pfennig (2016-1)
and micromodule lectures provided via the content management system moodle are the
main learning resources. In addition different teaching materials e.g.: worksheets and
worked solution, mindmaps, glossarys, memory sheets, online tests and web-based-
trainings WBT are available: Pfennig and Boge (2015), Pfennig (2016-1). Because different
learning styles are considered students coming from different scientific and ethnic
backgrounds are enabled to study during online periods in equal measure. In class there was
time for hands on excercises, discussions, group work and mastering difficult questions.
These learning materials were partly contributed by students during material science
projects. This peer-to-peer approach: Colorado (2015) and peer reviewing: Ware (2015),
Wilson (2012) allows for high teaching standards: Pfennig (2016-1).

In this context the assessment of students learning outcome on one single final exam as
ususal does not strike as appropriate. The grading system chosen directly connects the
course assessments to the course learning objectives and are not a only a series of separate
course assignments: Carberry et al. (2012).

3. A new course structure and grading system

It was therefore necessary to decentralize the course assessment and establish step-by-step
grades with regard to the learning objectives over the 12 to 16 weeks of the semester.
Moodle provides an excellent basis to establish graded activities that are followed each
lecture or theme (figure 2). All semester activities count to 50 points, the final moodle exam
based on tests during the semester counts for 10 points (in sum 60). Therefore the following
activities were weighted appropriately and implemented as compulsory summing to 60
possible points in total:

e 3 Quizzes = 12 questions (each 1)

e 9 Medium tests 20-40 questions (each 2)
e 1 Final test (70 questions) (10)

e 4 Glossary entries (each 1)

e 14 graded lectures (each 3 to 5)

e 3 homework assignment (each 2)

e 2 Forum entries (each 2)
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Figure 2. Workflow, Grading and Assignments in the moodle based materials science course (5 ECTS)

Alternatively the students could choose to take a final exam isochronic to the final moodle
course test worth also 60 points (figure 2). One week prior to the final exam the students
had to sign wether they wanted to be assessed based on their moodle results of take the final
exam. Students found this advantageous because they could make their choice the last
minute depending on their grade points until the time of the final exam. To prevent students
from stopping to work in the middle of the semester most of the points were assigned in the
last 3 weeks before final exam (60 points) or final moodle exam (10 points). The final exam
counts for all students transferring in the middle of the semester, repeating students and
those coming from different study subjects without access to present hours. Presence time
was 1 day, 4 hours/week. HTW regulation allows for 20% e-Learning in a presence course,
therefore the blended learning concept applies well.

3. Example 1: Results of a problem on phase diagrams in final exam

In summer semester 2015 the moodle course was still a voluntary “add-on”. In winter
semester 2015 first activites counted for extra grade points and were compulsory to access
the final exam. For both semester the same problem on phase diagrams was given to
students in the final exam. This problem aimed at solving practical problems regarding
microstructure and the correct use of phase diagrams. Similar problems were given to the
students in winter semester 2015 after studying the theory at home, whereas in summer
semester phase diagrams was taught in class. In the final exam students scored 43%
averagely of the phase diagram related problem in SS2015 where no inverted classroom
szenario was applied and 68% averagely in SS2015/16 where phase diagrams was taught
using the inverted classroom approach (figure 3).
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Figure 3. Results of compulsary problem on phase diagrams in final exam, left SS2015 (front teaching), right
WS15/16 (inverted classroom). Purposely for reason of comparison the problem was the same in both semester.

Wether students in summer 2016 had better natural abilities or studied better could not be
evaluated. However, results showed clearly that students had a much better understanding
how to practically work with phase diagrams compared the previous semester (figure 3).

4. Example 2: Comparing course results obtained via final exam and
cumulative moodle course assessment

Final grades in material science of winter semester 2015/16, with a final exam in the end of
the semester as means of assessment, were compared to grades students achieved in the
cumulative moodle course of summer semester 2016. Prior to thes assessment students had
to sign a form that their grade will be calculated from their results throughout the semester.
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Figure 4. Results of compulsary final online exam in material science, left WS15/16, right S52016
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Avaragely students scored 39 (C+) out of 60 possible points in 2015/16 and 43 (B) (in 2016
(figure 4). On first sight this does not count for massive improvement, but the median
differs lot more: 43.5 (B) in 2015 and 49 (A-) in 2016. Still, most important is the grade
distribution: The moodle course assessment offers more students access to good grades,
such as A- to A+ compared to the course assessment via final exam. Moreover, students
with migration background scored higher and achieved better results than students
belonging to the same group the previous semsesters.

5. Evaluation of the moodle course concept

In summer semester 2016 44 out of 52 students chose the course assessment via cumulative
moodle activities. 2 students chose a final exam and 6 students were lost during the first
semester. Grades divided into more than 25 single micro grades that are weighed and
summed offers the lecturer to be less biased during grading: CSU (2015) and therefore
students grades are more substantial.

5.1 Students opinion

Students found lecture videos and micro modules as main source of the “inverted classroom
concept” appealing because they are reusable with no regard to place and time. The
possibility to repeat whole lectures as well as small parts helped to meet the individual
learning velocity. They found homework very useful in terms of self organization and
learning complicated scientific issues and getting to the bigger picture of material science.
Some students did not like homework, because they were forced to study instead of just
pushing the work load ahead of them. Still, the biggest advantage of this grading system
was found to be the transparent level of points throughout the semester letting students
directy know the grade they are achieving at the moment reassuring them of their learning
skills. And even more important was the fact, that the studying time did not push towards
the end of the semester, but was equally distributed in time throughout the course.

5.2 Teachers opinion

Pro: Because during selfstudying students were very motivated to learn, they share their
knowledge helping others and contributing to solving problems in class. The pleasant
atmosphere in class enabled students to apply their knowledge solving even more complex
material science problems. During the semester students were given more responsibility for
their learning progress which encourages critical thinking: CSU (2015), Lord (2012); that
results in deeper learning outcomes: Goto and Schneider (2010), Simon et al. (2010). It was
fun teaching lively and critical students who were eager to enrich the material science class.

The depth of scientific knowledge with wich students responded in forums was very high.
In addition their discussion skills with regard to scientific knowledge were enhanced.
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At-risk students that might fail the course could be identified very early and lecturers have
the possibility to accompany their further learning progress more closely and —if necessary-
provide detailed guidance. The possibility to work in small groups during class enables the
teacher to provide help at the exact level the students learning has progressed and
immediately supporting those who did not meet the requirements for a specific topic.
Because the assignment is clear and most of the moodle acitivites are available throughout
the entire semester, unprepared students studied very well after the contact time and
achieved good grades.

Students with migration background and language problems in class in general showed
good to very good results in tests and assignment when they were given enough time to
overcome their language problems. Because they had a chance to score high in this class we
found that especially these students put a lot of effort into their studies. This reduced the
diversity in learning outcome during the semester and enhanced homogeneity. Also,
students who had to work or take care of family members could participate without
knowledge loss, because the moodle course offers time and place independent studying.

Contra: Students who only want to pass the course might not work constantly towards the
end of the course once they achieved 30 points. It takes effort to motivate this specific
group. However, increasing the amount of points adding to the course towards the end
prevents students from dropping out early.

The amount of time to prepare moodle acitivies necessary to generate a stand alone moodle
course initially along with lecture films meeting different learning types and the needs of a
diverse first year material science class is outrageously high. Also, the time spent on emails
answering question, giving advice or organizing has raised in addition to the time that has
to be spent with the daily design and correcting and commenting on assignments. To
benefit from this new teaching method the workload of the lecturer does not douple but
honestly rather triples.

5. Conclusion

Inverted classroom szenarios based on micro lectures in material science and peer-to-peer
lecture films were estabilished and provided via moodle. The blended learning approach
gives students the chance to cumulative add micro-grades via multiple activities that are
summed to obtain the overall course grade. Improved learing outcomes are demonstrated in
high quality class discussions and in better grades. The majority of students agreed on
enhanced study skills when forced to study throughout the entire semester instead of learing
intensely towards the end of the semester. Enthousiastic students were able to solve
enhanced problems and contribute to many issues in more depth.
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Abstract

In recent years, the place of literature in language teaching has regained its
impetus and the prominent role it plays in promoting linguistic, cultural,
intellectual and academic benefits has been acknowledged. Nevertheless, the
place of literature in language teaching context in Turkey is still approached
to be an outside source to be assigned as extensive reading rather than to be
a classroom worthy material to be utilized in class. This article describes a
literature lesson at a Freshman English level and outlines the steps to be
taken to implement language based activities to promote ‘language
awareness’ and to foster ‘meaning construction’ and ‘cultural awareness’ in
a process based classroom setting. The steps also show that ESL Freshman
students have much to gain from literature when the text is explored through
language based activities without losing the literary nature of literature.
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1. Introduction

Following a paradigm shift in the 1980s, many theoretical arguments have been made for
the implementation of literary texts in ELT/ESL context (Brumfit and Carter 1986; Maley
and Duff, 1990; Carter and McRae, 1996; Gilroy andParkinson, 1997; Hall, 2005). Literary
texts initiate personal response and imagination, enable readers to make connections
through experiences, develop awareness for different perspectives and multiple levels of
meanings (McKay,1984, Carter and Michael, 1991, Appleman, 2009,). McRae (1991
/1997) in Literature with a small ‘I’ calls this shift, ‘the fifth skill’ and puts forth that the
development of the fifth skill, the skill of © thinking in English’, is mostly neglected in
second language acquisition. This is due in part to the broad use of referential texts and ‘the
fifth skill’ could be incorporated through the use of representational, imaginative texts in
the ELT context.

The implementation of literary or representational texts in the ELT/ESL context by means
of language-based approaches gives learners a rare opportunity in which they can react,
respond, question and construct meaning by putting pieces together in a predictable world
of English classroom where finding the right information and transferring it gets an applaud
until the next ‘wrong’answer. Carter (1996) advocates language based approaches to be
‘essentially integrative’ and sees the publication of  Reading Between the Lines (1984) by

McRae and Boardman as the milestone in the integration of language and literary study
because they propose approaches to literary texts from lower to higher levels contrary to the
conventional belief that only advanced level learners should be engaged with literary texts.
Gajdusek (1988) points out that it is prominent to have higher levels of reading and writing
but not enough to survive in academic settings; thus, when presented with language based
and student centered approaches, literary texts can facilitate improvement in the skills of
higher thinking abilities and in particular ‘the fifth skill: thinking in English requisite to

survive in academic contexts, especially at the tertiary level..

Approaching Literature with a small ‘I’ requires a shift in methodology. The common
misconception that literary texts could be used as an ‘instrument to teach language
structures or specific vocabulary for language manipulation’ is prone to have a detrimental
impact on learners (Carter and Long 1991, p. 2). If a text is approached this way, it is likely
that the communicative impetus will simply be lost because of the devotion to mechanical
aspects of the language as ‘The content becomes subordinate to the mechanics’ (McRae
1991 /1997, p.5). Another misconception which could turn the class into a traditional
information transfer language class is teachers’ imposition that ‘the background to the
work, the author and particular literary conventions’ need to be presented when literature is
in play (Collie and Slater, S. 1999, p. 6). Instead of focusing on the ‘knowledge about
literature’, ‘knowledge of literature and language’ should be ‘the ultimate aim where
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learners are provided with some analytical tools with which they can find a way into the
text’ (Carter and Long 1991, p. 4) and thus construct meaning through student-centered
language-based activities while promoting communicative competence and enhance
language learning. With this broad rationale in mind this, it is the aim of this paper to
outline the guidelines for the activities designed teaching a short story in a Freshman
English ESL context. The two broad questions to be addressed are: what kind of classroom
activities may contribute to ‘language awareness’ and could be implemented to promote
‘meaning construction’ and ‘cultural awareness’ ?

2. The Place of Literature in ESL

Widdowson (1983) in an interview in ELT journal explains the differentiating feature of
literature which underpins the preliminary basis for implementing literary texts in ELT
context: ‘... it is representative of a new reality’ and one has to find evidence in the process
of making sense, which is not required when reading ‘conventional discourse’. Gajdusek
(1988) concurs that in literary texts © ... primary purpose is not just to convey information,
but to involve the reader in direct experience...” and ‘ the techniques for contextualization,
for explicitly providing background and signaling relationships-clues to meaning-are
different; ... they are more consistently implicit than explicit’ (p.229). Thus, on the

learner’s side, reading literature is a procedural task where the evidence needs to be put
together to decipher the context and construct meaning rather than following the
frameworks of conventional reading process. McRae (1996) expounds a similar view when
differentiating between the referential and representational materials. In the latter ’ the rules
are questioned, played around with, and put to different uses as part of that ongoing process
of language acquisition’ (p.17). For McRae, representational materials provide ‘knowledge
about language’ and allow for the ‘necessity of imaginative engagement’ which are
paramount in the language awareness process, constructing the bridge between native and
target language when a learner goes beyond the application of rules and seeing language
learning as an exercise (ibid.).

Apart from the discourse related aspects of literary texts, linguistic features; ‘variety of
language’ and differentiating features of language used in literary texts are other aspects
where learners can build language awareness and start questioning. Short and Candlin
(1989) propose that ‘Contrary to much received opinion, it is difficult to make a linguistic
distinction between literature and other kinds of language’ (p. 201) because any particular
deviant feature of language could also exist in a corpus of non-literary texts (Short, 1986).
Lazar (1993) sees the variety of language and style in literary texts to be an induction
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to build language awareness through investigation where learners ‘become aware of
specific stylistic effects’ and this helps them to interpret what is achieved through departing
a form and discover the underlying meaning’ (p.19). Therefore, language variety in literary
texts is argued to trigger ‘questioning’ and ‘making intelligent guesses’ thus initiating the
construction of meaning (Lazar, 1993, Parkinson and Thomas, 2000). Still, the teacher
needs to select the level and targeted skill appropriate texts especially in the lower levels.

On a broader scale, literature just like other representational texts is ‘authentic’ material,
which is not molded for the specific purpose of language teaching. Language learners are
exposed to language intended for native speakers and become familiarized to different
meaning construction, linguistic uses and conventions (Collie, J and Slater, S. 1999). It
provides personal involvement, personal growth and a motivational reinforcement pushing
the learner to go beyond the boundaries of the mechanical aspects of language learning
when the text is not approached ‘efferently’ but in a manner that forms an ‘aesthetic
interaction between the reader and the text” (McKay, 1984, p.192). The language learner’s
discovery that language is not only a rule-based system but also a socio-semantic system
creates different demands on the learner as information transfer would not suffice to
construct meaning and learners are required to apply their knowledge of the world, life
experiences and imagination in this new context making inferences and interpretations,
building hypothesis while looking for evidence to support them. McRae (1996) states that
‘as soon as language begins to mean, it begins to expand its meaning, to make demands on

its users... and questions of interpretation, of shades of meaning, of reaction and response’
follows (p.19). ‘Language’ itself requires ‘a more representational approach to teaching and
learning * (ibid.) and this is when it ‘begins to mean’, thus, the earlier a leaner is exposed to
such materials, the earlier it ceases to be a ruled-based system and becomes ‘language’.

3. Background to Class Implementation

Most language learners at Istanbul Sehir University receive a one-year English Preparatory
School instruction and are required to pass the IELTS with an overall score of 5.5 to be able
to move to freshman year. During one-year English Preparatory School instruction, learners
mostly encounter representational or literary texts tailored for the specific purpose of
language teaching in their textbooks and graded readers as extensive readings at the
discretion of the teachers. The Freshman English Program curriculum aims at equipping
students not only with higher level of English skills but also developing higher order

thinking skills to be able to cope with the academic requirements. With this aim in mind,
classroom materials designed in a content-based syllabus include a blend of literary texts;
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short stories and novels, representational texts; speeches,editorials and referential texts;
academic texts. Under one of the themes, learners study two short stories ‘Once Upon a
Time’ by Nadine Godimer and ‘ Doll’s House’ by Katrine Mansfield in a two- week period,
the instruction of the former being the focus of this paper.

‘Once Upon a Time” by Nadie Gordimer consists of two parts; a non-fictional opening and
a fictional part resembling a fairy tale. The initial part is a first person narrative and
explains why the narrator changes her/his mind and decides to write a children’s story after
going through an experience thinking someone; ( here ‘the other’) has broken into her/his
house. The second part depicts the increasing fear of a white family placed in a gated
community in the suburbs as the riots take place in the city. The fear of ‘the other’ and the
need to keep them away leads the family to put up fences and walls which eventually ends
up killing their little boy as he plays in the razor wires up on the walls. It touches upon the
issues of fear of ‘the other’, discrimination, social classes, social hierarchy and a severe
criticism of the remnants and collective memory of the Apartheid era.

3. Implementation in Class

3.1 Lesson 1

The ‘activity’ is ‘where students actively participate in making the text mean’ (Carter 1996,
p. 3). Actively processing the text is different from completing tasks to ‘comprehend’ it. In
this lesson, learners engage with the text through constructing meaning following a
language-based approach, by means of ‘open ended high order questions’, a ‘targeted cloze
procedure’ and ‘the movement of the text’. Questioning’ is a text-processing activity
commonly used in language classes; however majority of questions involve ‘the lowest
level of mental capacity’ which ‘goes against the most fundamental characteristics of texts
as linguistic events’ (Van Peer, 1989, p. 276). Carter and Long (1991) advocate the

use of ¢ “high-order, open questions” involving the learner's own responses, inferences,
knowledge and experience of the world’ to generate meaning. These questions ‘rarely have
a right answer’ (p.36) what will be used in this and the following lessons to involve
learners’ own responses. The second activity directs the learners’ attention to the change of
style and the language in the beginning of the story. The last two lines of ‘one line
paragraphs’ were designed as a ‘cloze-text activity’, which aims at ° confronting learners
with texts that are open in the material sense of the world and have them reconstruct the
text... on the basis of cohesion’ (Van Pier, 1989, p. 281). With the last activity, learners
trace the movement in the text and underline some of the verbs in paragraphs five and
seven. This might give the learners a confidence in understanding how the text works and
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following ‘I’ in ‘present and past’, start constructing meaning on the change of attitude and
‘point of view’ through syntax and lexis recognition and awareness. If we look at the first
section of the story, questions such as “What can you tell about ‘I’ ?, ‘Do you think ‘I’ is a
male or a female?’, ‘Think of some adjectives to describe ‘I’. Which of the following
adjectives ... (McRae and Vethamani, 1999) ‘Why do you think the word “ought” is in the
quotation marks? What do you think this tells us about how ‘I’ feel?’, ‘Do you think ‘I’ is
right to feel/ think this way?’ aim at involving learners’ own responses, knowledge and
experience of the world which would trigger a higher level of cognitive skills and help
construct meaning regarding the point of view of ‘I’. In the beginning of the story, one -
line paragraphs are central to understanding the underlying premise of the story. Learners
are asked to fill in two blanks reconstructing the question and the answer posed in the story
by ‘I’ Comparisons of the reconstructed and the original text will facilitate another
discussion on the choices of the words and ‘point of view’ and help elicit the theme of
‘fear’ analyzing the following contrasts: ‘question & answer’, ‘subconscious & conscious
level’, ‘a voice & a sound’. This activity instigates ‘questioning’ and ‘making intelligent
guesses’ thus initiating the construction of meaning (Lazar 1993, Parkinson and Thomas,
2000).

In ‘Once Upon a Time’, verbs move from past, past continuous and to present in recurring
order in the first section and learners trace this movement and make a list of the verbs in
past and present. Questions such as ‘Are these verbs mostly negative or positive? Are any
of the verbs that you don’t know are positive or negative?’, ‘How does ‘I’ feel about the
past and about the present?’, ‘Would it be different if we eliminated the sentences in
‘present tense’?” would be a starting point to work on the first binary in the text: ‘past and
present’. Comparison of some of the verbs in past ¢ murdered, guarded, strangled,
dismissed, threatened” with the ones in present ‘surrounds, trembles, detaches, falls, shifts’
could open up a new dimension on the idea of ‘point of view’ and the change in ‘point of
view’ from past to present. The lesson ends with a prediction activity: “What do you think
this bed story will be about?” which leads learners to make intelligent guesses elaborating
more on the movement in ‘point of view’.

3.2 Lesson 2

Lesson two starts with the question ‘How is this section similar to the first one?” And how
is it different?’. Here some of the features of literary texts such as ‘setting, plot and
characters’ would be elicited through the comparison with the nonfictional opening of the
story. The differences and the ideas learners propose through this comparison will be
revisited at the end of the story. In the prereading activity, a basic comprehension question:
‘How many people are mentioned in this passage?’ followed by ‘high order-open
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questions’ (Carter and Long 1991) such as * What can you tell about where they live?’
“What does this tell us about the people in the story?” would help form a context of
meaning, a lack of which would lead to difficulties in understanding the text and therefore

should be established in the beginning of the text. Picking out ‘binaries or contrasts’
follows the pre-reading activity. Using ‘binaries or contrasts’ as a first activity gives
learners a starting point and an opportunity to say something about the text focusing on
what they know rather than what they don’t know and helps develop confidence in reading
as well as constructing meaning through implicit ‘relationships-clues’. (Gajdusek 1988, p.

229). This activity would provide the ‘necessity of imaginative engagement’ (McRae, 1996,
p.17); delving into the new world created in the story that would foster the ‘exploration and
discovery of key concepts required’ to compensate for the lack of explicit contextualization.
(Gajdusek, 1988, p. 231). If we return to the story, learners only focus on the first paragraph
initially and pick out the binaries related to the concepts of ‘danger and security’ making a
list of words associated with these concepts under each heading. The next activity moves
them forward to identify other contrasts in the text in terms of ‘People, Places, Mood,
Positive and Negative’ and directing students to identify the main contrasts in the story.
Binaries in relation to people also lead to a more detailed analysis on the

concept of ‘point of view’. Questions such as “What adjectives are used for...?’, “Who do
you think chose the adjectives?’ instigate questioning on the ‘choice of adjectives’ and
would guide students to a better analysis of the characters’ and /or the author’s point of
view. (McRae and Vethamani 1999) The choice of adjectives for the maid and the gardener

3

with adverbs ° absolutely trustworthy’, ‘highly recommended’ and for the husband’s
mother ‘wise old” witch would be connected to the concept of ‘point and view’ and lead to
questioning why no adjectives are used to describe the main characters: the husband and the
wife. Focusing on the maid and the idea of ‘advice’ in the story, learners would trace the
changes in the family’s life and would answer if they sympathize with the husband or wife
or with someone else in the story. The lesson ends with the questions ‘Do you think the
husband and the wife and their little boy are safe now?’ and ‘What do you think will
happen next?’ allowing the learners to reconstruct the text; the ending of the story in pairs
or groups and reporting to the class how they would finish the story.

3.3 Lesson 3

The last lesson focuses on the issues raised in the story and requires the learners to answer
‘what the story might have meant’ to create cultural awareness and a recognition in the
universality of the issues making references to their own lives. The pre-Reading task is
designed to elicit the stylistic features in the story resembling a fairy tale story. Students
discuss in groups and pick the most appropriate title for the story and justify their reasons
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referring to evidences in the story ‘making intelligent guesses’ thus initiating the
construction of meaning (Lazar 1993, Parkinson and Thomas, 2000). After the students are

presented the real title ‘Once Upon a Time’, they continue working in groups and pinpoint
some of the features in this story that are similar to a fairy tale and propose their personal
responses on why the author might have chosen this title and particular style of storytelling.

Drawing a mental picture of these particular societies (the society ‘I’ and the other
characters live in) and their comparisons follow the initial activity and this aims at
encouraging students to postulate some hypothesis on the author and her point of view and
weather it is different than ‘I’ ‘s point of view. Through some ‘high order-open questions’
(Carter and Long, 1991), students are directed to question ‘who is responsible’ for what
happened to the little boy, whether their sympathy for any characters have changed,
whether it is a recent story, in which country this story might have taken place and if the
society they live in is any different. These kind of questions ‘make demands’ on language
users and interpretation, of shades of meaning, of reaction and response’ follows (McRae,

1996, p. 19). In the last activity learners are presented with a list of ‘moral lessons’ that this
story might contain; they are asked to pick the most appropriate one or if they don’t agree
with the morals presented, construct their own morals justifying their reasons. This last
activity should lead to a class discussion, as the learners defend their own reconstruction of
the story in one sentence and decide which of the following issues seems to be central to the
meaning of the story: fear of ‘the other’, discrimination, social classes, social hierarchy.

4. Conclusion

Implementing literary texts in the ESL /EFL context, in our case; in an ESL Freshman
English Program could facilitate improvement in the skills of higher thinking abilities, a
lack of which puts overwhelming demands on the learners in academic contexts.
Introduction to literary texts by means of student-centered and language-based activities
would reinforce promoting communicative competence, as students need to ‘find a way into
the text’ (Carter and Long, 1991, p. 4) in a context where comprehension would not suffice
and the approach to language as a rule-based system need to shift into ‘language’ through
meaning construction. In the instruction of the short story ‘Once Upon a Time’ by Nadine
Gordimer, varied language based activities are designed to introduce the concept of ‘point
of view’ and create an awareness towards the function of the text; thus, create cultural
awareness on some of the universal issues depicted in the story. Regardless of the historical
context or place, students are guided towards using their knowledge of the world and need
to engage with the text in an imaginative way, react, respond and ‘make the text mean’.
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Abstract

The Open University of the United Kingdom is a distance-teaching university
with no entrance requirements; modules are available world wide. This
paper presents a novel approach to the teaching of introductory Computing
and IT at the University (level 1 / first-year bachelor’s degree). The new
module covers: digitization; elementary programming; fixed and mobile
communication networks; webpage design; the Internet of Things; and socio-
technological aspects of ICT (such as the ‘information society’, gender
issues, health care, and the ‘digital divide’). The rationale and structure of
the course are presented, with an outline of the content and assessment
strategy. Major aims of the new module are: to improve skills development;
redress the current gender imbalance in the subject area at the Open
University; and improve general completion and progression rates. The
module also makes widespread use of on-line activities and forums in support
of learning and the development of a sense of a ‘community at a distance’.
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1. Introduction

The Open University of the United Kingdom is a distance-teaching university with no
entrance requirements — which creates challenges in developing C&IT modules as there is a
need to cater for a huge range of students (Bissell, 2011). Modules are available worldwide.
This paper discusses a new, level 1 course, TM111 Introduction to Computing and
Information Technology I, to be first presented by the Science, Technology, Engineering
and Mathematics (STEM) Faculty in autumn 2017.

2. Structure and rational of the module

TM111 provides a broad introduction to Computing and Information Technology concepts,
principles, and theories, in the continuing tradition of OU teaching in this field (Bissell &
Williams, 2008). The module is designed to appeal to a wide audience, especially to women
who are under-represented in this sector of UK HE.

There are three blocks of study, guided by an online study calendar and supported by both
printed and online materials, online audio-visual resources, and module forums (Kear,
2001, 2010; Kear et al, 2016). The module will be followed for most students by the
module TM112 Introduction to Computing and Information Technology Il. A quiz is used
before the start of TM111 to help students assess their readiness for study. Major aims of
the new module are (i) to improve skills development, particularly in the area of coding and
software development, but also as far as general study competences are concerned
(Havergal, 2015) ; and (ii) to improve general completion and progression rates.

2.1. Block 1

Block 1 of TM111 provides an introduction to the role of Computing and Information
Technology in everyday life. The block begins with an induction and orientation period of
two weeks during which students learn basic ‘studentship’ skills such as: finding their way
around the module resources; visiting the online library; learning what is expected of them
in terms of engagement and completion of assessments; and what they can expect of the
University in terms of support during their studies. The first two weeks also explore the
wide-ranging uses of computing and IT systems in contemporary society, keeping safe
online, and key milestones in the development of computers. During the Block students
explore important computing and IT concepts relating to their everyday life including:
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e The processes by which sound and images in the real world are captured stored,
and shared with peers and the wider world through social networking sites.

e How data about people, products and services is stored, managed, and used in
online databases — for example, by Amazon the online retailer — and how ‘big
data’ datasets are analysed and exploited.

e The importance of good design in human-computer interaction (HCI) and the
importance of usability and accessibility.

e The basic construction of webpages, including CSS and HTMLS5.

e The historical development of computers (Figure 1).

(a) Colossus (b) a punched card

(c) An earlytransistor (d)the IBM 608

Figure 1. Examples of the historical development of computing

Other important communication and study skills (still inadequate in much of HE), such as
note-making and good academic practice, are introduced and taught in context during this
block, along with information literacy such as search skills and library skills. Numeracy —
working with number bases, for example, Sl prefixes, and exponentials — is also taught.
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2.2. Block 2

Block 2 focuses on implementing solutions to simple problems in a visual programming
environment and the development of elementary algorithmic thinking. Students are
introduced to the Scratch programming environment (Otts, undated), customized for OU
students, and they explore a variety of programming techniques, such as sequencing,
iteration and selection. They are encouraged to be creative in producing their own ‘sprites’
and backgrounds within the environment to develop simple animations and simulations.
The activities highlight fun and enjoyment in programming, whilst developing the
necessary skills and knowledge necessary for level 1 university study, in the context of
employability (something highlighted throughout the module).

Scratch was chosen as a simple graphical approach to elementary programming skills, in
order to avoid the problems beginning students have demonstrated in the past with more
conventional languages, particularly with pseudocode or similar. (Note, however, that the
follow-up module, TM112, will use Python (Keopke, 2010), to broaden and deepen
students’ understanding of coding and software development.) There is an ongoing debate
about the ‘best’ way to teach programming. TM111 opts for the visual way in order to
provide a ‘gentle’ introduction to programming skills for our extremely diverse student
cohort. This also helps to raise students’ awareness of the strengths and weaknesses of
different types of programming, addresses an all too common lack of engagement with
programming at level 1 which means that a significant number currently students struggle
at level 2.

Figure 2 shows one of the earliest TM111 activities in Scratch, causing a sprite to open and
close its eyes, while Figure 3 is an elementary numerical programming example.

Wise Owl asleep a

o 1
switch costume to asleep
set color  effect to @

And drag the wake _up block from the Block palette into position within the
script:

F

0> switch costume to ssleep
set color  effect to @

Figure 2. Programming a sprite by dragging function blocks into place; the owl sprite is part of the standard
Scratch specification, and will be modified for adult learners.
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Mow try this: -

e Give me a number ELRES

set numberl  to  answer

set number?2 bo E'P k1

=ay number? for Esm

Again try different userinputs.

Figure 3. A numerical programming example in Scratch

2.3. Block 3

This final Block deals with communications networks and introduces students to key
concepts and technologies underpinning them. The first three Parts of the block explore
transmission media, the electromagnetic spectrum, the structure and operation of the
internet, and introduces wireless communication. Students gain an understanding of
different types of wireless communication including mobile telephony, WiFi, Bluetooth,

ZigBee and RFID.

Figure 4 indicates the scope of these first three Parts of the Block. Part (a) shows how
LANs and WANS are linked; part (b) illustrates the notion of layering; part (c) is a classic

cell topology; and part (d) a typical WiFi infrastructure network.

When block 1 is rum

The value of
numberl is used as
input to the []*[]
block which reports
the result of
multiplying the
user' s number by 5.
Then this result is
used as input to the
[1+[] block which
reportsthe result
of adding 3 to this
latter result

And thenthe
set[]to[] block sets
number2’svalue to
this result.

Soif the userenters 15 then
number2is set to 3+(15x5)
i.e. to 78,
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virtual (audio) channel between the two people &
3 4
A

1

local local
telephone telephone
exchange exchange

the telephone network

(a) network structure (b) peer-to-peer layers

12-cell chuster

;

Wh-Fi station

(b) acellular system (d) a WiFi network

Figure 4. Examples of communication systems covered in Block 3

The final three parts discuss the Internet of Things (loT), on-line communication, and
issues of security, gender, health care, democracy, and ‘north/south divides’ in ICT
(Graham, 2011).

The material on 10T covers topics such as home automation (including coping with signal
obstructions), energy harvesting, low-power WANS, and the future of the 10T. The Online
Communication Part looks at a wide range of asynchronous and synchronous activities,
such as forums, group communications, online communities, the social web (Flickr,
YouTube, Pinterest, etc), and wikis. A subsection is devoted to social networking products,
with a description of their emergence, and a consideration of the similarities and differences
between Facebook, LinkedIn, and Twitter. The important issues (positive and negative) of
social networking are discussed, as are technological and ergonomic aspects and the notions
of social presence and awareness. The final Part of the Block, The networked Society,
addresses Government and the State, biometrics, DNA information, and networking for
health. Three audio interviews are included with researchers who have investigated: the
impact of mobile phone use on the lives of socially excluded young women; projects
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exploiting digital technology to benefit schools in Nepal; and the use of ICTs to for
personal health monitoring.

2.4 On-line activities throughout the course

Peer review and group work skills are promoted throughout the module through on-line,
forum-based activities, including those run by Associate Lecturers for their individual tutor
groups of around 25 students. The in-house environment OpenStudio is exploited for online
file sharing and other applications (Thomas et al, 2016). The module team aims to create a
strong sense of a learning community, particularly in Block 2 where there are specific on-
line activities to support the teaching of programming and problem-solving.

3. Assessment

A wide range of assessment is employed (Heap et al, 2004). Continuous assessment for the
module consists of three tutor-marked assignments (TMAs) marked by Associate Lecturers,
and three interactive computer-marked assignments, iCMAs. The TMAs provide an
opportunity for personalised tutor feedback and assist a student’s progression to the
following module TM112. The iCMAs consist mainly of short-answer and multiple-choice
questions to check knowledge and understanding. The cut-off date for the first iCMA
(iICMAO1) occurs early in the module, to ensure that students are engaging with the module
in the early stages so that advice can be provided. The second and third iCMAs take place
midway through blocks 2 and 3 respectively. Assignment iCMAO02 will test numeracy,
problem-solving and programming, and iCMAO3 further tests knowledge of networks and
numeracy associated with networks. Students will count their best two iCMA scores
towards their final score. TMASs occur at the end of each block of study and assess the
content covered in the block. Skills development will be assessed in TMAs — for example,
skills in communication in writing will be developed in Block 1 and extended in Block 3.

4. Conclusion

The new UK Open University module TM111 Introduction to Computing and Information
Technology | adopts a very broad approach to the introduction to the subject area. Learning
materials include a coverage of theory, technology, practical skills development, and the
wider socio-technological issues in the ICT and computing field. Students have
traditionally found many of these concepts — particularly mathematical and programming
topics — problematic, so great care has been devoted to the choice of software environment,
the mix of methods (from print to animations and computer-aided learning packages) and to
the staged development of skills throughout the course. Once completed, the course is
excellent preparation for the more advanced modules offered by the University at higher
levels of a bachelor’s degree.
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Abstract

The aim of this study is to examine enhanced autonomy-supportive teaching
with VaKE (Values and Knowledge Education) in teacher education. VaKE is
a constructivist teaching and learning approach which combines values and
knowledge education, providing possibilities for autonomous learning. A
quasi-experiment was applied with N = 43 pre-service teachers in an
Austrian university of teacher education. The standard VaKE was compared
with VaKE focusing on enhanced autonomy-supportive teaching by providing
option choices. Dependent variables were the capacity to take the perspective
of others (empathy) and the capacity to deal adequately with multiple sources
of knowledge (cognitive complexity). The results indicate that empathy and
cognitive complexity can be increased when providing enhanced cognitive
autonomy support with VaKE. The main conclusion is that pre-service
teachers can benefit in their moral as well as knowledge-related capacities
when learning according to VaKE with provided option choices.

Keywords: VaKE; teacher education; autonomy-supportive teaching; empa-
thy; cognitive complexity.
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1. Introduction

Educational psychologists and teachers agree that autonomy-supportive teaching contexts
enhance student motivation resulting in improved performance and learning. Autonomy-
supportive teaching has gained increased attention in teacher education in the last years
(e.g., Meeus et al., 2008) aiming to foster pre-service teachers’ professional capacities. One
way to implement autonomy-supportive teaching consists in providing opportunities to
make personal choices. The didactical approach VaKE (Values and Knowledge Education;
Patry et al., 2013), which combines moral education through dilemma discussion (Lind,
2016) and knowledge construction through inquiry learning (Reitinger et al., 2016),
promotes autonomous learning based on constructivist learning principles by offering
opportunities for personal choices. The aim of the study is to examine VaKE with respect
to its potential to foster pre-service teachers’ capacities (a) to take the perspective of others
(empathy), and (b) to distinguish, integrate and apply multiple pieces of knowledge
(cognitive complexity). Both capacities refer to essential goals in teacher education
(Tettegah & Anderson, 2007; Bullough et al., 2016).

2. Autonomy-supportive teaching with VaKE (Values and Knowledge Educa-
tion)

VaKE is a constructivist approach aiming to promote moral judgment (Rest et al., 2000)
and the acquisition of deep knowledge (Piaget, 1985). Constructivist learning contexts are
characterized by support for the learner’s autonomy. According to the self determination
theory (Deci & Ryan, 2008), autonomy-supportive teaching promotes intrinsic motivation
and leads to improved learning. An individual’s sense of autonomy represents a feeling of
full volition and “choicefulness” depending on one’s values and interests (Deci & Ryan,
2008). Autonomy is best supported through providing the opportunity for choices. VaKE
consists of eleven steps, each of which provides opportunities to make choices (see Tab. 1).

A VaKE unit starts with the introduction of a content-related moral dilemma, which is de-
signed to trigger a moral question (“What should be done, and why?”) as well as
knowledge-related questions (“What do I need to know to come to a satisfying solution?”).
The learners discuss about the values which they deem important in the dilemma (step 1).
Subsequently they reflect upon their decision and write down their own argument (step 2).
In small groups they discuss the dilemma addressing their individual moral point of view
(step 3). The results of the discussions are exchanged and all open questions regarding
missing knowledge are collected. Learners decide how to organize the following
information search and the final learning product (e.g., poster) which will be presented later
(step 4). Then they organize themselves in groups to search for the individually relevant
missing knowledge using different sources of knowledge (step 5). They exchange their
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acquired knowledge and discuss it so that all learners have the same level of knowledge
(step 6). After that the dilemma discussions in small groups are continued. The learners
integrate their individually relevant knowledge into their moral judgment (step 7). In a
general discussion the results of the dilemma discussions are presented and all learners
discuss their favored arguments (step 8). If there are still open questions, the steps 4 to 8
can be repeated once again (step 9). In the final synthesis the learners present the proposed
problem solutions (learning product) of the whole group (step 10). Finally, in the
generalization, the learners deal with similar issues they consider important to broaden the
perspective (step 11).

Table 1: Standard steps in VaKE

(1) Introducing the dilemma: Which values are at stake?
(2) First decision: Who is in favor, who against?
(3) First arguments (dilemma discussion): Why are you in favor, why against? Do we agree with
each other?
(4) Exchange experience and missing information: Exchange of arguments; what more do | need
to know to be able to argue further?
(5) Looking for evidence: Get the information, using any source available!
(6) Exchange of information: Present the information! Is the information sufficient?
(7) Second arguments (dilemma discussion): Why are you in favor, why against?
(8) Synthesis of information: Present your conclusions!
(9) Repeat 4 through 8 if necessary
(10) General synthesis: Closing the sequence capitalizing on the whole process!
(11) Generalization: Discussion about other related topics
Source: Adapted from Patry et al. (2013, p. 567).

VaKE includes all different ways of autonomy support which can be provided in the class-
room (Stefanou et al. 2004), namely organizational (e.g., learners decide about the
organization of the information search and the learning product), procedural (e.g., learners
choose the sources of knowledge), and cognitive autonomy support (e.g., learners generate
their own solutions to the VaKE dilemma). Research has shown that cognitive autonomy
support that allows the learners to control the initiation and regulation of their behavior in
addition to providing option choices, enhances intrinsic motivation and subsequent learning
most (e.g., Cordova & Lepper, 1996). Cognitive autonomy support in VaKE can be
enhanced by providing option choices regarding the moral dilemma. Moral dilemmas
which are meaningful to the learner evoke more empathy than less relevant ones (Skoe et
al., 2002). According to Davis (1994), empathy consists of a cognitive (the ability of
knowing another person’s thoughts and feelings) and an affective component (the ability to
imagine how another is thinking and feeling). It seems also reasonable to assume that
dilemmas which are meaningful to the learner lead to intrinsic motivation and a more
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intense engagement with multiple sources of knowledge resulting in improved cognitive
complexity. Cognitive complexity can be enhanced through active practice in problem
solving related to an actual role-taking experience and augmented by interactive changes
with others (Sprinthall et al., 2000) which are key elements of a dilemma discussion in
VaKE. Thus, the hypotheses are that VaKE with enhanced autonomy will support learning
through providing option choices regarding the moral dilemma and hence will foster (a)
empathy and (b) cognitive complexity to a greater extent compared to the standard VaKE.

2. Method

2.1. Participants and research design

The study was conducted in a university of teacher education in Austria with two classes
(class 1: N = 20; five males; class 2: N = 23; five males; mean age: 22.8, range: 19.8 to 45.2
years). All participants gave informed consent to take part in the study. In a quasi-
experiment with pretest (T1 after step 2 in VaKE) and posttest (T2, after the end of the
VaKE unit) the experimental group (EG, class 1) learned according to VaKE providing the
opportunity to choose between five content-related moral dilemmas (abortion, helping
illegaly refugees, drug abuse, planting gene-manipulated corn in Africa, reproductive
cloning), while the control group (CG, class 2) learned according to the prototypical VaKE
with a pre-defined randomly selected content-related moral dilemma (reproductive
cloning). All dilemmas were designed following the criteria for good VaKE-dilemmas
according to Weinberger et al. (2008). In the EG all persons decided to discuss the abortion
dilemma. The intervention in each group lasted six units of 90 minutes according to the
steps of VaKE.

2.2. Instruments

The first instrument was the Saarbrlickener Personlichkeitsfragebogen SPF (Paulus, 2009),
a paper and pencil questionnaire assessing the cognitive and affective components of
empathy on 5-point Likert-scales. Three subscales were assessed (Perspective Taking,
Empathic Concern, and Fantasy). In order to examine convergent validity, empathy was
also assessed with a second instrument which was an open-ended questionnaire (OEQ). The
OEQ was also used to assess the level of cognitive complexity. It consists of two questions:
1) What should the protagonist of the dilemma do? 2) Why should the protagonist do that?
In order to check the operationalization of the independent variable (manipulation check) a
single question about the participants’ interest in the dilemma was asked, to be answered on
a 5-point Likert-scale. The participants responded to the three questionnaires at T1 and T2.
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2.3. Analysis

Following Paulus’ (2012) suggestion to improve test efficiency, an aggregated empathy
score built from the three subscales of the SPF was used (reliability: Cronbach’s Alpha =
0.81). The differences in the SPF-scores between EG and CG were analyzed using a
repeated measures ANOVA. The answers to the second question of the OEQ were content-
analyzed according to Mayring (2014). The categories for analyzing empathic responses
were derived from Davis’ (1994) assumption that empathy includes a cognitive component
(perspective taking) and an affective component (empathic concern). The unit of analysis
were text segments (e.g. sentences). All text units referring to another person’s view were
assigned to the category Perspective Taking. All text units mentioning other-oriented
emotions were assigned to the category Empathic Concern. The categories for analyzing the
level of cognitive complexity were derived from Streufert et al. (1987) who posit that
cognitive complexity can be assessed along the three dimensions differentiation,
discrimination and integration. In the current study only differentiation and discrimination
were used since the data did not allow to analyze integration. Differentiation indicated the
number of text units representing different concepts expressed by the same person. Text
units representing different pieces of information about one concept were assigned to the
category Discrimination. Interrater-reliability (Krippendorff’s alpha) was satisfying
(empathy: KALPHA = 0.83, cognitive complexity: KALPHA = 0.78). Based on the
assumption that the best estimate of participants’ responses to the latent variable is given by
the responses of the participants to a composite variable (Walkey, 1997) all subsequent
analyzes of the OEQ-results were done using a unit-weighted aggregated score for
empathy, built from the two empathy scores, and for cognitive complexity, built from the
two cognitive complexity scores. Statistical analyzes were calculated using ANOVAs with
repeated measures and t-tests (post-hoc tests with Bonferroni-corrected alpha level).

3. Results

3.1. Manipulation check

A repeated measures ANOVA with the dependent variable interest in the dilemma, the be-
tween subjects factor group (EG vs. CG), and the within subjects factor time (T1 vs. T2)
resulted in a significant interaction effect time by group (F(1/41) = 8.59, p < 0.01, #° =
0.19). Subsequent analysis of this effect indicate that interest increased in the EG (t(19) =
3.11, p < 0.01, d = 0.6; My; = 4.00, SD = 0.79; My, = 4.47, SD = 0.71) while there was no
difference found in the CG (t(22) = -1.31, n.s., d = -0.2; My; = 3.68, SD = 0.94; M, = 3.45,
SD = 1.19). The group main effect was significant (F(1/41) = 6.02, p < 0.05, 4° = 0.14); the
dilemma was of higher interest for the EG than for the CG. The time main effect was not
significant (F(1/41) = 1.04, n.s., #* = 0.03). These results indicate that indeed the EG
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students were more interested in the dilemma than those of the CG, and that the interest in
the EG increased.

3.2. Testing of Hypothesis 1: Empathy

In view of the natural setting it was not possible to control for all the differences between
the participants in both groups. However, the results of independent samples t-tests with
Bonferroni corrected alpha level show no significant differences between the EG and CG at
T1 for the SPF-score (t(41) = 0.32, n.s., d = 0.1) and for the OEQ-score for empathy (t(41)
= 1.26, n.s., d = 0.4). In order to determine differences between T1 and T2 a repeated
measures ANOVA was calculated. Time (T1 vs. T2) and instruments (SPF vs. OEQ) were
the within subject factors and group (EG vs. CG) the between subject factor. The
interaction of time by instrument by group was significant with substantial variance
accounted for (F(1/41) = 14.36, p < 0.001, part. ° = 0.26). Subsequent analyses of this
effect using post-hoc t-tests indicate a significant gain of the SPF-score in the EG (t(19) = -
2.48, p < 0.05, d = 0.6) from M; = 3.69 (SD = 0.44) to My, = 3.98 (SD = 0.56) and a
significant gain of the OEQ-score (t(19) = -4.40, p < 0.001, d = 1.2) from M; = 3.15 (SD =
1.34) to My, =5.30 (SD = 2.17), while no significant gain was found in the CG for the SPF-
score (t(22) = -0.61, n.s., d = 0.1; My, = 3.64, SD = 0.49; My, = 3.69, SD = 0.55,) and the
OEQ-score respectively (t(22) = 0.91, n.s., d = -0.2; My, = 2.65, SD = 1.23; M, = 2.35, SD
= 1.64). All other interactions and main effects were found to be significant but the effects
are already accounted for by the three-way interaction. The results support hypothesis 1.

3.3. Testing of Hypothesis 2: Cognitive Complexity

The t-test for independent samples shows a marginally significant difference in the
cognitive complexity score between EG and CG at T1, with a slight advantage for the EG
(t(41) = 2.02, p = 0.054, d = 0.6; Mgg = 3.75, SD = 1.77; Mcc = 2.86, SD = 0.86). A
repeated measures ANOVA was performed to examine changes in the cognitive complexity
score between the two groups. The dependent variable was the cognitive complexity score.
Time (T1 vs. T2) was the within subject factor and group (EG vs. CG) the between subject
factor. The results show a significant interaction effect time by group (F(1/41) = 10.27, p <
0.01, part. #* = 0.20). Subsequent analysis of this effect using post-hoc t-tests show a
significant increase of the cognitive complexity score for the EG (t(19) = -4.98, p < 0,001, d
= 1.23) from My = 3.75 (SD = 1.77) to My, = 6.47 (SD = 2.59), while in the CG no
significant increase was found (t(22) = -1.88; n.s., d = 0.45; My, = 2.87, SD = 0.86; My, =
3.54, SD = 1.90). The main effect time was found to be significant (F(1/41) = 28.36, p <
0.001, part. %= 0.40) indicating that the cognitive complexity increased summarized across
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both groups. The main effect group was significant (F(1/41) = 16.29, p < 0.001, part. 5°=
0.28) revealing that the groups differed summarized across both measuring times. The
results support hypothesis 2.

3. Discussion

Enhanced cognitive autonomy support through providing the opportunity to choose a moral
dilemma increases the effectivity of VaKE: Pre-service teachers benefit more in their
ability to take the perspective of others and to process complex knowledge compared to the
prototypical VaKE. This positive result is underlined by high effect sizes indicating the
practical significance of the intervention’s effectivity. Additionally, for empathy the
validity of the results are emphasized by using two instruments. The study has shown that it
is of importance when teaching with VaKE to consider the learners’ goals, values and
interests with respect to the moral dilemma. Since a moral dilemma is the starting point for
the learning process, it is crucial that it evokes positive emotions, such as curiosity and
interest, and avoids negative emotions, such as fear or boredom which hinders effective
learning. The results of this study are consistent with findings of other studies in the context
of self-determination theory emphasizing the significant role of autonomy for learning and
performance. There are several limitations of this study due to its quasi-experimental design
(e.g., small sample size, possible selection bias, possible experimenter expectancy effect)
and its organizational restrictions (e.g. different moral dilemma). An important implication
for teacher education is to not only use VaKE as a rigid method but to adapt it to the
particularities of the learners by providing more opportunities of choices. This can be done,
for example, by allowing the learners to grapple with their own moral dilemmas (e.g.,
Weinberger et al., 2016).
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Abstract

The European Higher Education Area (EHEA) is adamant about the role of
employability in curriculum development and the overall education process
of undergraduate students. This responds not only to the current emerging
models of economic and social growth but also to an underlying
epistemological shift regarding the very nature and characteristics of
Education. This article provides the epistemological foundation of the said
shift, arguing, from a post-positivist perspective, how authentic experiential
work in the classroom may contribute to the progressive socialisation of
students into their respective communities of practice, thus bridging the gap
between the labour market and the education institutions.
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1. Introduction

The progressive socialisation of graduates in their respective communities of practice is
regarded, these days, as one of the main goals in the education process of undergraduate
students. Becoming an ‘expert’ in their field, following the Dreyfus and Dreyfus (1980)
model of expertise, implies bringing professionals-to-be from the periphery of their
respective professional community to its very centre, advancing from the ‘novice’ stage all
the way through their education process (Gonzalez-Davies & Enriquez-Raido, 2016).
Indeed, Risku (2010:105) reminds of the importance, in educational settings, of paying
appropriate attention to the actor-network relations in the profession, since, at the end of the
day, the functioning and internal rules of a socio-professional community, Marco adds
(2016:34), depend exclusively on its members.

The assumption reflected above, which is widely accepted at present and understood to be
rather obvious in tertiary education, implies a particular epistemological stance that
embraces a number of post-positivist premises, namely Deweyan, insofar it believes that
“education is not preparation for life, it is life itself” (Duffy & Cunningham, 1996:4). Thus,
the learning activity, analysed in Deweyan terms, results from the interaction of
meaningful, important experiences within the learner, and thus their needs and interests as
future members of the relevant communities of practice is believed to stand as one of the
cornerstones of any third level educational approach.

Yet, the professionals in charge of those education processes rarely possess the relevant
pedagogical background. Quite on the contrary, they are expected to know how to teach,
how to guide the education process of their students and have an active role in curriculum
development, lesson planning, etc. (Kiraly, 2014), which leaves lecturers in a rather ‘swim
or sink’ situation in their classrooms while “more attention is paid, for example, to their
training as researchers in their discipline” (Kelly, 2008:108). It may come as no surprise,
then, that the absence in many cases of a solid background in Educational Philosophy and
Pedagogy may result in a rich plethora of pedagogical perspectives and educational aims
with various, sometimes even over-lapping, epistemological (unconscious?) beliefs. This
‘common sense epistemology’ (Bereiter & Scardamaglia, 1993), based on intuition,
observation, imitation or even perpetuation of teaching practices, may be said to be the
basis of a significant part of our current teaching and learning classroom methodology.

One could wonder how this methodological and epistemological hotchpotch has somehow
accepted the current common belief regarding not only the importance of Dewey’s ‘learn-
by-doing’, but also the role of experiential work and the student-centred nature of
Education. Indeed, contemporary educational approaches cannot be separated from post-
positivist grounds, namely constructivist, even if the degree of the implementation of those
post-positivist ideals may vary from field to field, and from lecturer to lecturer, rendering a
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complex picture in terms of how we believe third level education should be, here and now,
how it really is, and all the possibilities in between.

The irruption of the European Higher Education Area (EHEA) has indeed contributed
significantly to the shift in the mainstream third level education paradigm. As we have
argued elsewhere (Martinez-Carrasco, in press), EHEA has re-modelled degree
programmes, classroom methodologies, assessment procedures, and even the very role of
students and educators in an attempt to “build upon its intellectual, cultural, social,
scientific, and technological dimensions” (Bologna Declaration, 1999:1-2). The EHEA
structure, framing tertiary education and providing the relevant legal and institutional
grounds, has served effectively to spread and promote the current epistemological third
level education scenario.

2. Current educational epistemologies: a situated hagiography

The nature of knowledge itself and knowledge acquisition may be roughly ascribed to three
major epistemological stances shaping the idiosyncrasy of the teaching profession (Davis &
Sumara, 2004; Doll, 2002): empirico-rationalist approaches, constructivist approaches and
emergentist approaches. While the first one seems to be have been condemned to public
scorn these days insofar it is believed to represent traditional educational ideas based on
lecturer-centred performance, memorisation and recitation, one needs to acknowledge the
relevant role these positivist trends have played and still play in Education. At the end of
the day, as Kiraly recognises (2016:53), it is just a matter of the way reality is
conceptualised, so no epistemological approach may present any claim to universal truth
but rather a situated contextualisation of the affairs. The said opinion is shared by a number
authors who claim the validity of mixed, eclectic epistemological stances to be applied to
third level education (Kinchin & Hay, 2007:4; Cronjé, 2006:393)

In contrast, the constructivist epistemological spectrum has gained momentum in
educational settings, at first on earlier stages of education and since the implementation of
EHEA also in tertiary education. EHEA finds in constructivism the epistemological
backbone of some of its main objectives, namely employability and lifelong learning
(Commission/EACEA/Eurydice, 2015). Through the constructivist perspective, education
becomes learning (Biesta, 2013b) since the underlying rationale it presents assumes that the
learning activity occurs within the cognition of the individual, who makes sense of the
world when contrasting their cognitive structures to the reality outside them. It is thus the
cognising agent (von Glasersfeld, 2005) who, as a result, ‘builds up’ particular cognitive
structures, be it through social interaction (hence the ‘social’ tag of constructivism) or
within one’s own cognition (Piaget’s ‘radical’ brother of social constructivism).

One of the ways EHEA articulates its epistemological stance towards better employability
of the European graduates is the use of competences, traditionally applied to vocational
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training given its more professionally-oriented nature (Haldsz & Michel, 2011:289). If
employability is to be one of the main goals of third level education, then formulating the
respective learning outcomes in terms of competences, skills, and abilities makes complete
sense as opposed to the traditional knowledge attainment criteria. Indeed, the current
emerging models of economic and social growth explored by Biesta (2013a) and De Ketele
(2008), among others, reflect the use of competences in a post-positivist environment as a
tool to bring the labour market closer to university education, hence the fundamental role of
experiential work embedded in the curriculum.

The main tenets of these post-positivist trends are summarised by Doolitle and Hicks
(2003) and contemplate the individual and socially-mediated nature of the learning activity,
the importance of authentic and real world environments, the role of the learner’s prior
knowledge and experience, and the self-regulated, self-mediated, self-aware nature of the
construction of knowledge. This conceptualisation of learning reflects the degree of
complexity of cognitive development and calls for particular adaptation, self-organisation,
and interaction processes in the education of undergraduate students. In fact, the perks of
socially-mediated learning embedded in authentic environments have been highlighted by
many (Robinson et al, 2016) as a unique channel for lecturers to push the boundaries of
their students’ cognitive actual development level, using Vygotskian terms.

2.1. The irruption of Emergentism

Authors like Doolittle (2014) have integrated the characteristics of complex thinking, which
has become increasingly popular in the last 30 years (Davis & Sumara, 2008:35) into a
constructivist model, and speak of ‘complex constructivism’, or ‘emergentism’, advising
that complexity stands as “a broad-based theory concerning the evolution and functioning
of non-linear systems that may be applied in many domains”, education included (Doolitle,
2014:490). Indeed, emergentism allows to understand education as a complex, trans-
disciplinary activity and provides a fresh insight on questions such as sense-making,
teacher-learner relationships, classroom dynamics, etc. (Davis & Sumara, 2008:34).

Kiraly (2016:61) sheds light on the matter speaking of the nature of complex and
complicated systems regarding the emergentist epistemological grounds. Emergentism, he
asserts, understands complex systems as something beyond the sum of its parts, something
with emergent properties. Learning, as Davis and Sumara point out (2004:101) “is not
about acquisition, processing or storing, but about emergent structuring”. Similarly, De Bot
et al (2007:7), in the context of Dynamic Systems Theory and its application to educational
settings, speak of the difficulty of education insofar systems (here, cognitive structures) are
constantly changing, developing through interaction with the environment and through
processes of internal reorganisation.
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Cognition, understood as a complex system, allows for mind-as-a-brain conceptualisations,
something in constant construal and re-organisation, as opposed to the traditional
constructivist mind-as-a-computer metaphor. Some even speak of shared cognition and
mind-as-a-rhizome interpretations (Duffy & Cunningham, 1996:8), claiming that cognition
may be socially shared and stored, removing it from the actual individual. This very last
metaphor is remarkably interesting insofar it follows that the learning process may be
nothing but a “dialogue and negotiation with and within a local sociocultural context”
(ibid:12), where authentic, experiential work embedded in collaborative projects may play a
crucial role.

3. Implications in classroom methodology

Building on the epistemological shift argued above, it comes as no surprise that the new
epistemological stances have required a different approach in the teacher-learner relations,
but also in class methodology and the way the curriculum is drafted, presented, and applied
in contemporary classrooms. From an apparently old-fashioned positivist, teacher-centred
methodology, the current institutional framework pushes lecturers to bring students to the
very centre of their learning activity, and thus promote their emancipation as individuals
and their progressive socialisation into their communities of practice. To that concern,
Kiraly (2000:22) welcomes the epistemological discussion above since it promotes further
debate on pedagogy and educational implications. Besides, the scholar puts forward a
number of classrooms models: from a transmissionist, teacher-controlled positivist model to
a transformative, student-controlled model where the role of lecturers becomes that of a
facilitator of the overall learning activity, in charge of the scaffolding (again, Vygotskian
terms) of the education process of their students. To those models Gonzalez-Davies and
Enriquez-Raido (2016:7) add a fourth one, a ‘transactional’ model, which serves to bridge
both epistemological stances.

Garcia (2016:101), on post-positivist teaching methodologies, speaks of the authenticity of
the learning activity and its context as an integral part of knowledge and effective learning
outcomes, suggesting a project-based collaborative methodology that addresses real life
situations. As the scholar argues, project-based learning, grounded in post-positivist
epistemological approaches, presents an interesting number of characteristics promoting
both the socialisation of students in their respective communities of practice and the current
EHEANn quest for employability: authenticity (real problems, effective solutions),
complexity (students are faced with complex matters relying on a number of variables),
construction research and use of tools (researching, planning, implementing, reporting),
autonomy (and subsequent responsibility). To that list one could add motivation, since the
use of authentic materials in a project-based methodology tends to have a significant impact
in the overall satisfaction of students, who see how ‘reality’ enters their classrooms and
their project are vested with the legitimacy and liability of real-life affairs.
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Regarding the way to integrate the use of authentic experiential work in the classroom, be it
in a project-based fashion or any other methodological approach, Gonzalez-Davis and
Enriquez-Raido (2016:3) find three main common trends: approaches where students are
presented in the classroom with a realistic task based on collaborative work, approaches
where students engage real-life professional work through work placements and schemes
(outside the classroom), and approaches where the previous methodologies are combined.

All in all, emergentism understands education as a situated, context-dependent activity
(Risku, 2016:101), hence the importance that lecturers implement authentic or near-
authentic tasks into their teaching, preferably in collaboration-based settings. Under this
emergentist paradigm, it is only though real, significant assignments embedded in authentic
situations that students are exposed to the complexity and constraints a professional in their
field would meet in the course of their career (see Kiraly, 2016, for an extensive
contribution on the use of authentic materials in the education of translators, for instance).

3.1. The socialisation of students under emergentist premises

EHEA’s employability standards require that university lecturers go a step further away
from their classic transmissionist role and make sure that their students develop the relevant
knowledge, skills, and abilities that professionals in their field display, but also a sense of
the idiosyncratic identity of their community of practice, the explicit and hidden norms,
behaviour and values, sense of belonging, professional self-concept, etc.

Emergentism, as well as other post-positivist epistemological standpoints, does provide the
ideal breeding ground for those aspirations to take place, understanding cognition, and
therefore Education, as a complex entity with emergent properties. Under the emergentist
paradigm, activities, tasks, and projects are understood in a situated, dynamic context that
serves students to grown professionally and personally in an empowering education
continuum that does fill the gap between the labour world and the education institutions.

As Risku acknowledges (2016:6), the use of authentic materials may indeed stand as the
right vehicle to achieve the socialisation of students since it allows them to take full
responsibility of their education process “gaining competence, especially when they take
part in a dialogue and can assume a meaningful role in an authentic situation”.



Martinez-Carrasco, R.

References

Bereiter, C., & Scardamaglia, M. (1993). Surpassing Ourselves: An Inquiry into the Nature
and Explications of Expertise. Chicago & Lasalle: Open Court.

Biesta, G. (2013a). Interrupting the Politics of Learning. Power and Education, 5(1), 4.

Biesta, G. (2013b). Receiving the gift of teaching: From “learning from” to “being taught
by.” Studies in Philosophy and Education, 32(5), 449-461.

Commission/EACEA/Eurydice, E. (2015). The European Higher Education Area in 2015:
Bologna Process Implementation Report. Luxembourg: Publications Office of the
European Union.

Cronjé, J. C. (2006). Paradigms Regained: Towards Integrating Objectivism in Instructional
Design and the Learning Sciences. Educational Technology Research and Development,
54(4), 387-416.

Davis, B., & Sumara, D. (2004). Inventions of Teaching: A Genealogy. Mahwah: L.
Earlbaum Associates.

Davis, B., & Sumara, D. (2008). Complexity as a theory of education. TCI (Transnational
Curriculum Inquiry), 5(2), 33-44.

De Bot, K., Lowie, W., & Verspoor, M. (2007). A Dynamic Systems Theory approach to
second language acquisition. Bilingualism: Language and Cognition, 10(1), 7-21.

De Ketele, J. M. (2008). Enfoque socio-historico de las competencias en la ensefianza.
Revista de Curriculum Y Formacion Del Profesorado, 12(3), 1-12.

Doll, W. E. (2002). Ghosts and the Curriculum. In W. E. Doll & N. Gough (Eds.),
Curriculum Visions. New York: Peter Lang.

Doolitle, P., & Hicks, D. (2003). Constructivism as a theoretical foundation for the use of
technology in social studies. Theory and Research in Social Education, 31(1), 72-104.

Doolittle, P. (2014). Complex Constructivism: A Theoretical Model of Complexity and
Cognition. International Journal of Teaching and Learning in Higher Education, 26(3),
485-498.

Dreyfuss, S. E., & Dreyfus, H. L. (1980). A five-stage model of the mental activities
involved in directed skill acquisition. Operations Research Center, (February), 1-18.

Duffy, T. M., & Cunningham, D. J. (1996). Constructivism: Implications for the Design
and Delivery of Instruction. Handbook of Research for Educational Communications
and Technology, 171(4), 1-31.

Garcia, C. (2016). Project-based Learning in Virtual Groups - Collaboration and Learning
Outcomes in a Virtual Training Course for Teachers. Procedia - Social and Behavioral
Sciences, 228 (June), 100-105

Glasersfeld von, E. (2005). Introduction: Aspects of constructivism. In C. T. Fosnot (Ed.),
Constructivism: Theory, Perspectives and Practice. New York: Columbia University
Press.

Gonzélez-Davies, M., & Enriquez-Raido, V. (2016). Situated learning in translator and
interpreter training: bridging research and good practice. The Interpreter and Translator
Trainer, 417 (August)

123



124

Authentic experiential work and the socialisation of graduates

Halasz, G., & Michel, A. (2011). Key competences in Europe: Interpretation, policy
formulation and implementation. European Journal of Education, 46(3), 289-306.

Kelly, D. (2008). Training the Trainers: Towards a Description of Translator Trainer
Competence and Training Needs Analysis. TTR: Traduction, Terminologie, Rédaction,
21(1), 99-125.

Kinchin, 1., & Hay, D. (2007). The myth of the research-led teacher. Teachers and
Teaching, 13(1), 43-61

Kiraly, D. (2000). A Social constructivist approach to translator education : Empowerment
from theory to practice. Manchester, UK: St. Jerome

Kiraly, D. (2014). From Assumptions about Knowing and Learning to Praxis in Translator
Education. inTRAlinea, (Special Issue: Challenges in Translation Pedagogy), 1-11.

Kiraly, D. (2016). Towards Authentic Experiential Learning in Translator Education.
Mainz: V&R Press

Marco, J. (2016). On the margins of the profession: the work placement as a site for the
literary translator trainee’s legitimate peripheral participation. The Interpreter and
Translator Trainer, 417(August).

Martinez-Carrasco, R. (in press) The politics of learning within post-Yerevan EHEA: Some
epistemological remarks on the role of university lecturers in Forum de Recerca XXI

Risku, H. (2010). A cognitive scientific view on technical communication and translation:
Do embodiment and situatedness really make a difference? Target, 22(1), 94-111.

Risku, H. (2016). Situated learning in translation research training: academic research as a
reflection of practice. The Interpreter and Translator Trainer, 417(May), 1-17.

Robinson, B., Olvera-Lobo, M. D., & Gutiérrez-Artacho, J. (2016). After Bologna:
Learner- and Competence-Centred Translator Training for “Digital Natives.” In C.
Martin de Leon & V. Gonzalez-Ruiz (Eds.), From the Lab to the Classrom and Back
Again: Perspectives on Translation and Interpreting Training (pp. 325-359). Bern:
Peter Lang.



3rd International Conference on Higher Education Advances, HEAd’ 17
Universitat Politécnica de Valéncia, Valéncia, 2017
DOI: http://dx.doi.org/10.4995/HEAd17.2017.5052

Impact of a teacher development programme on approaches to
teaching in higher education
Gonzélez-Geraldo, José L.#; Monroy, Fuensanta®

*Department of Pedagogy, University of Castilla-La Mancha, Spain. "Department of
Research Methods in Education, University of Murcia, Spain.

Abstract

The Bologna process involved a strategic change that included in its policy
agenda a move towards a student-centred scenario. In addition, a reasonable
association may be assumed to exist between teaching development
programmes and student learning outcomes. This research study focused on
the impact that a brief yet intense formal and non-qualifying teaching
programme, delivered as a seminar and supported by the University of
Castilla-La Mancha (UCLM) in Spain, had on teachers’ approaches to
teaching measured by the most recent Spanish adaptation of the Approaches
to Teaching Inventory (S-ATI-20). Results showed that there was a positive
and statistically significant impact of the training programme on approaches
to teaching measured by the information transmission/teacher-focused scale
(ITTF). Poor attendance rate to this non-compulsory programme, course
duration, participant profile, psychometric structure of the questionnaire
used, and the relationship between teaching development programmes and
approaches to teaching are discussed.
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1. Introduction

For the last decades there has been an increasing interest in the quality of teacher training at
European universities, an interest fostered yet not originated by the creation of the
European Higher Education Area (EHEA) and the well-known Bologna process. The
Bologna process involved a strategic change that included in its policy agenda a move
towards a student-centred scenario characterized by innovative teaching methods that
should involve students as active participants in their own learning (Bucharest
Communiqué, 2012) and where knowledge, skills and competences are keystones for
holistic learning outcomes (Yerevan Communiqué, 2015) .

Research has shown that there is a direct relationship between teaching programmes and
approaches to teaching (e.g., Gibbs & Coffey, 2004), and between teachers’ approaches to
teaching and students’ approaches to learning (e.g., Trigwell et al., 1999). Therefore, a
reasonable, though indirect, association may be assumed to exist between teaching
development programmes and student learning outcomes (Prebble et al., 2004), which
would match the EHEA objectives mentioned earlier.

Learning to teach in higher education is not a straightforward path. In fact, teaching may be
one of the last “non-professions” (Baume, 2006). In most of Europe and other developed
economies, university teachers are not required to obtain teaching qualification (Parsons et
al., 2010) and Spain is not an exception (Zabalza, 2009). Thus, it is not rare to find an array
of compulsory and non-compulsory teaching programmes offered by organizations (from
universities to governments) with a variety of pedagogical or domain specific contents and
aims. Nevertheless, “formal [sic.], sometimes mandatory, but non-qualification approaches
have dominated most institutional and other arrangements, and developed under different
strategic and funding stimuli” (Parsons et al. 2012, p. 7).

This research study focused on the impact that a brief yet intense formal and non-qualifying
teaching programme, delivered as a seminar and supported by the University of Castilla-La
Mancha (UCLM) in Spain, had on the approaches to teaching of the UCLM teachers who
voluntarily participated in it. The authors were aware of the fact that there may be other
sources of impact which should be explored, such as departments or institutions (Hanbury
et al., 2008), yet these were not included at this stage in this study.

Teachers’ approaches to teaching is a theoretical framework derived from the Students’
Approaches to Learning tradition (SAL) based on the work of the Goteborg group led by
Marton (1976). Years later, a more quantitative stream introduced the use of questionnaires
to monitor students’ approaches to learning (e.g., Biggs, 1979; Entwistle et al., 1979) and
teachers’ approaches to teaching (e.g., Trigwell & Prosser, 1996). Although there is a
widespread misunderstanding of Marton and Séljo’s initial findings (1976a, 1976b) and
even a convenient but inaccurate reuse of phenomenographic methodology (see
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Richardson, 2015), SAL is a sound theoretical background that, among other possibilities,
would allow monitoring if teachers show a predominant Information
Transmission/Teacher-Focused approach (ITTF) or, on the contrary, a Conceptual
Change/Student-Focused approach (CCSF) (see Monroy et al., 2015), which would be in
line with the premises set by the EHEA.

Our hypothesis was that well-designed teacher development programmes might have at
least some impact on participants’ approaches to teaching since approaches are context-
dependent and not as stable as conceptions of teaching, even though both conceptions and
approaches are related (Lam & Kember, 2006; Trigwell et al., 1999; Trigwell & Prosser,
1996). Thus, upon implementing a teacher development programme, three scenarios might
be possible: 1) a decrease in participants’ ITTF score, 2) an increase in participants’ CCSF
score, and 3) an improvement in both approaches (i.e. a simultaneous decrease of ITTF and
increase of CCSF).

2. Method

2.1. Design
This research study used a pretest-posttest pre-experimental design with no control group.

2.2. Participants

The data were collected during three consecutive academic years (2014-15, 2015-16, 2016-
2017) which allowed gathering an overall sample of N = 85, which was selected non-
randomly. Of those participants, 75% (n = 64) returned the questionnaire administered at
pretest and posttest, while 20% completed only the pretest (n = 17) and 4.7% (n = 4) only
the posttest. All participants attended the programme voluntarily.

In terms of academic years, the distribution was as follows: n = 48 (2014-15), n = 22 (2015-
16), and n = 15 (2016-17). Differences in the number of participants may be explained by
the fact that the development programme was run on various occasions during the course of
implementation, namely: three times along 2014-15, twice in 2015-16, and one in this
academic year (2016-17) — it is expected that the course may be offered again in the
second semester of 2016-17. It is worth noting that the sample might have been larger had
the UCLM not cancelled three editions in which less than ten teachers had registered.

In terms of gender, the sample was biased as 63.6% was female teachers (36.4% was male).
The median age was 42 years old (SD = 9). More than half of the sample (56.6%) reported
having had some kind of teacher training along their career as teachers. Finally, the
teaching experience of participants was recorded as shown in Table 1.
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Table 1
Teaching experience of the sample in years
n % accum.%
None 4 4.7 4.7
<5 16 18.8 235
6-10 13 15.3 38.8
11-20 27 31.8 70.6
> 21 25 29.4 100

2.3. Procedure and instrument

The teaching programme was entitled “Educating at university: Keys to success” and was
offered free of charge as part of the strategic training plan for the UCLM academic staff
along other forty courses on teaching and non-teaching competences such as the use of ICT.
This 20-hour programme focused on general pedagogical contents and methodologies (e.g.,
Problem-Based Learning, Reflexive Thinking, and Cooperative Learning) with a particular
emphasis on assessment (Constructive Alignment). It was taught on one day for two
consecutive weeks by three members of the Department of Pedagogy in different cities
because the UCLM is a multicampus university. Between the two seminar days there were
online tasks for participants to practise and consolidate learnt contents. At the end of the
seminar and as an institutional requirement to pass the course, all participants completed a
“happy sheet” satisfaction instrument, which is one of the most widely spread and prevalent
ways to evaluate teacher development programmes (Chalmers & Gardiner, 2015).

In addition to this mandatory evaluation instrument and among other assessment tools,
participants were asked to fill out the S-ATI-20 (see Monroy et al., 2015; Monroy &
Gonzélez-Geraldo, 2017) both before and after the seminar. Apart from minimum details,
no further information about the aims and scope of this study were given to the participants.

The S-ATI-20 is a Spanish version of the Approaches to Teaching Inventory derived from a
combination of the 16-item and 22-item versions developed by Trigwell & Prosser (2004)
and Trigwell et al., (2005) respectively. The S-ATI-20 has 20 items which represent the two
main dimensions identified in the literature: Information Transmission/Teacher-Focused
(ITTF, 10 items) and Conceptual Change/Student-Focused (CCSF, 10 items).

2.4. Data analysis

Data collected via the S-ATI-20 were analyzed with IBM SPSS statistical package v. 22.
Because of the novelty of this instrument in its adapted version to the Spanish context, a
forced exploratory factor analysis (Maximum Likelihood with oblique rotation) was
conducted. In addition, reliability with Cronbach’s alpha was calculated separately on the
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pretest and posttest datasets in order to measure the psychometric properties of the
instrument. Then, a related measures t-test was conducted to test our hypothesis.

3. Results

The results of the exploratory factor analysis supported the expected two factors structure
of the S-ATI-20 found in previous studies (e.g., Monroy et al., 2015; Monroy & Gonzalez-
Geraldo, 2017). However, at posttest (35.2% of the explained variance) the results were
clearer than at pretest (30.9%) as some items had low loading scores (e.g., item 4 at ITTF:
.159), or loaded on the two factors simultaneously (item 6 at ITTF: .219; and at CCSF:
.279). Reliability coefficients at ITTF (pretest: « = .648; posttest: « = .757) were lower
than at CCSF (pretest: « = .749; posttest: & = .774), which match the results of studies
with previous versions of the ATI (e.g., Hanbury et al., 2008; Prosser & Trigwell, 2006).

The results of mean comparison (Table 2) are shown following the pattern of the work of
Hanbury et al. (2008) who also used the ATI (Trigwell & Prosser, 2004) but the 22-item
version.

Table 2

Summary of ATl mean scores at pretest and posttest

Scale Mean pretest Mean posttest p Effect size
CCSF 3.95 4.00 407 A1
ITTF 3.10 2.95 .009 .32

There was a positive, non-significant increase in the CCSF score and a significant decrease
in the ITTF score with a medium effect size (t[63]=2.709, p = .009, r = .32). If each
academic year was analyzed separately, the expected changes could still be identified (i.e.
lower ITTF and higher CCSF at posttest) although statistically non-significant in any case.
However, in this last case and because of the small size of the subsamples (per academic
year), results must be taken with caution.

4, Discussion

Apart from the relative impact of the development programme, the most striking finding of
this research study is the poor attendance rate. The UCLM employs more than 2,300
teachers (both part-time and full-time), and it is all the more worrying that only 85 teachers
in three years were motivated enough to take on a course that would improve their teaching
competences and thus potentially make them better professionals. It is true that not all
teachers interested in the course had the possibility to actually complete it, as the
programme was cancelled when there were less than ten registrees. Moreover, teachers had
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to choose from an array of twenty programmes offered by the university, so it is likely that
most teaching staff regarded a course titled “Educating at university: Keys to success” as a
low-priority action. The fact that two thirds of the sample were women is an indicator that
female teachers were more interested in what “education” is about at university. Finally,
such an aloofness about teaching matters is likely not a coincidence in an academic world
where the “Publish or Perish” leitmotiv, and even a more conspicuous “Share or Shame”
motto (Gonzalez-Geraldo, 2015), allows little room and time for non-research duties.
Future lines should focus on examining the reasons for poor attendance rate to teacher
training courses, as well as the meaning of the modest impact of such programmes.

Another interesting feature is that over half of participants reported having more than ten
years of teaching experience, so the question arises as to whether junior teachers lack
interest or do not believe in this type of teaching courses. Available time and future
expectations regarding promotion are also against improving teaching competences at
initial stages of an academic career. Thus, the classical saying Primum vivere, deinde
philosophari could become “first research, then pedagogy”.

The results from this study support the two-factor structure of the instrument (ATI) posited
in previous research. It is worth noting the use of a factorial procedure different from the
“Little Jiffy” (i.e. principal components analysis with varimax rotation and eigenvalues
greater than 1.0) originally used in the development of the ATI and typically applied in
subsequent studies with factor analysis (see Meyer, & Eley, 2006). Nevertheless, future
studies using the S-ATI-20 should revise the wording of some items, such as item no. 2, as
one participant noted it was too long and difficult to understand.

Far from intending to generalize results, this study puts forward the importance of
conducting teacher development programmes aimed at faculty, even if courses are short and
of a durantion below one year as recommended by previous research (see Parsons et al.,
2012) The findings reveal that attitudes may change through a development programme, so
the question remains as to whether such attitudinal changes would materialize in observable
behaviour that could really make a difference in the classroom. Despite the fact the
development programme was short, it is good news that changes are noticeable in such a
short term. However, bearing in mind that the sample was different each year, we should
remark that statistical changes were observed only after three academic years. Further
research ought to focus on whether changes last in the mid-term and if they result in a better
students’ learning processes and outcomes. Nevertheless, any impact on teachers tends to
flourish after an incubation period and it is unusual to detect changes as quickly as those
found in this study.
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This study shows a positive relationship between teaching development programmes and
approaches to teaching. The results may be of interest to university teachers wishing to
improve their teaching competences and their students’ learning outcomes, as well as to
university administrators interested in the quality of universities from a teaching
perspective.
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1. Introduction

Higher education institutions (HEI) and their programs benefit students, but also society as
well. One goal for HEIs is to provide students with the skills and knowledge that they need
to be successful in society (Bright & Graham Jr., 2016). HEIs can evaluate institutional
performance by exploring and understanding student attitudes and perceptions during and
after their educational experience. Education needs to assist students in achieving life goals
and as such, it is worthwhile to evaluate the role of HEIs in students' lives (Bright &
Graham Jr., 2016).

It has been argued that the decision to invest in an undergraduate degree is influenced by
the ability to achieve higher income upon graduation for the duration of one’s career (Elliot,
2002). In a recent US study, it was found that the expectation upon completion of an
undergraduate degree is that the student would earn, on average, 10% more than someone
with a high school diploma. This salary expectation and a successful transition to the labour
market have been found to be motivators for the growth in degrees around the world
(Uhlig, R. P., Mehta, K., Silverstone, S., & Mossavar-Rahmani, F., 2015). With students
apparently making decisions to attend HEIs with expectations of income and employment,
it is important for HEIs to understand these expectations before enrolment and throughout
the student academic experience.

Other studies of students’ opinions on the relationship between their educational experience
and employment a few years after graduation include a survey of undergraduates who were
at least two years’ post-graduation in Spain. The results of this survey indicated that when
asked to consider the hypothetical question of repeating their studies, ‘graduates clearly
place the highest level of importance on the quality of education’ (Martinez, and Toledo,
2013, p. 66). In this instance, quality education was measured by theory-based and practice-
based education, teaching quality, general academic support, and curriculum design
(Martinez and Toledo, 2013). The authors determined that ‘the development of
competencies and skills and the fitness-for-purpose of studies in relation to the job market
are very important dimensions—the latter more so in the choice of studies’ (Martinez and
Toledo, 2013). The conclusion is that education-to-job fit influenced students’ satisfaction
level with the area of study they pursued.

Martin et al.’s study on students’ satisfaction with their education and how prepared they
are for the workplace identified five factors related to satisfaction and workplace
preparedness: 1) academic resources such as faculty/staff ratios; 2) faculty/staff attributes
including quality of teaching; 3) student access to support resources; 4) curriculum such as
breadth and depth of content; and 5) key concepts that related to theory and employment
(Martin, Milne-Home, Barrett, Spalding & Jones, 2000). All of these factors are
intrinsically related to the HEI itself and the academic program rather than extrinsic factors
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such as labour market conditions or expectations, indicating that workplace preparedness is
important to students, but expectations for employment do not rest with the HEI.

The literature suggests that students’ satisfaction is an important factor to consider in terms
of successful outcomes from their higher education academic experience. While the
previous research points to some determinants of student satisfaction to be related to quality
education, quality is a broad term, and students assess quality teaching and education
subjectively. Alongside factors such as teaching quality, course content, and perceived skill
development, Letcher and Neves identified non-academic factors when evaluating quality,
such as extracurricular and experiential opportunities, availability of academic advising and
mentorship, and the extent and modernity of institutional technology (Letcher & Neves,
2010).

2. Methodology

This study was conducted at a small-sized (less than 5000 students) higher institution in
Canada that primarily provides undergraduate courses. The study was designed to evaluate
institutional performance related to students’ satisfaction and their preparedness for future
employment endeavours. The target population for the survey was 750 degree-seeking
undergraduate students registered at the home institution as of Week 3 in the Fall 2015
semester. For the purposes of analysis, only undergraduate data were explored. The survey
was implemented over the institutional website via the student portal. Only graduating
students were invited to participate. Of the 750 students who were eligible to participate in
the survey, 260 responded—a response rate of 34.6%.

3. Findings: Satisfaction relates to academic experience

Survey data analysis shows that there was a high degree of student satisfaction with overall
institutional experience: 75.6% of undergraduate students reported that they were ‘satisfied’
or ‘very satisfied’ with the overall quality of instruction (Figure 2). Likewise, a majority of
students indicated that they were ‘satisfied’ or ‘very satisfied’ with the overall academic
experiences at the institution at 75.3%, overall university experiences 71.6% and overall
quality of university services and facilities 70.4%. While Business students were more
likely to be satisfied with the overall quality of university services and facilities, Nursing
students were more likely to be satisfied with the overall quality of instruction, overall
academic experience, and overall social life. .

The survey asked students to answer to what extent their goals were achieved (until now)
through their educational experience at the institution. Overall, most of the students
reported that their goals were achieved at least to some extent. All measuring items were
higher than 70%. Nonetheless, the students felt that ‘being able to make more money,’
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‘getting training for a specific career,” and ‘being able to get a good job’ were less achieved
than other goals. It was found that Nursing students were more likely to feel that their goals
were achieved than other undergraduate students. Interestingly, students felt that ‘gaining a
general education and appreciation of ideas’ and ‘learning more about things that interest
me’ scored the highest on perceived goal achievement.

The survey was able to substantiate the students’ use of the support services offered by the
institution by confirming whether they had actually used such support services. Overall, the
results indicated indicate that few students made use of these services with any regularity.
Nearly 75% of students indicated they never used career services, and 15% occasionally
used to very frequently. Used this service. Career services were used most by Business
students. The survey also explored the students’ expectations of future employment and
career, including ‘effectiveness of university programs in preparing for employment and
career, confidence that they would be able to obtain a paid job related to the current field of
study, and expectations of working place and yearly salary’.

As presented in Table 1, regarding the effectiveness of university programs, the vast
majority of undergraduate (85.5%) reported that the institutional programs and experiences
were ‘somewhat’ or ‘very effective’ in preparing them for employment and career. In terms
of confidence that students would be able to obtain a paid job related to their current field
of study, nearly 7 in 10 undergraduate students (69.7%) reported that they were ‘very’ or
‘definitely’ related. With regard to pursuing a job and the study program, 43.9% of
undergraduate students reported that they were “very’ or ‘definitely’ confident they would
find a job in their field.
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Table 1

N

%

Not at all effective
Not effective
Slightly effective
Somewhat effective
Very effective
[Mean Value

Not at all confident
Not very confident
Somewhat confident
Very confident
Definitely confident
[Mean Value

Not at all related
Not very related
Somewhat related
Very related

Definitely related

Mean Value ©

Undergraduate Level

Arts Business
190 169
25.3% 22.5%
3.3% 3.7%
1.7% 0.0%
6.7% 15.2%
40.0% 47.6%
48.3% 33.5%
4.28 4.08
7.0% 1.8%
11.1% 10.2%
49.1% 34.9%
29.2% 33.1%
3.5% 19.9%
311 3.60
7.2% 1.8%
0.0% 0.0%
38.9% 29.9%
35.3% 44.9%
18.6% 23.4%
3.57 3.88

Education Nursing

75
10.0%
0.0%
4.5%
0.0%
59.1%
36.4%
4.27
4.2%
20.8%
33.3%
25.0%
16.7%
3.29
0.0%
0.0%
8.3%
20.8%
70.8%
4.63

66
8.8%
0.0%
0.0%
0.0%
4.5%
95.5%
4.95
0.0%
4.6%
0.0%
40.0%
55.4%
4.45
0.0%
0.0%
0.0%
25.4%
74.6%
4.75

Science $(r)1$rg rad
250 750
333%  (77.2%)
5.8% 3.6%
2.1% 1.5%
12.4% 9.3%
52.9% 44.6%
26.9% 40.9%
3.93 4.18
9.3% 5.6%
18.2% 13.7%
40.3% 36.8%
22.0% 28.3%
10.2% 15.6%
3.06 3.35
7.9% 4.8%
0.0% 0.0%
25.6% 25.6%
32.6% 34.3%
33.9% 35.4%
3.84 3.95
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4. Discussion

These findings support previous research related to student satisfaction. Student satisfaction
appears to be most strongly related to educational and academic experience while at a
higher educational institution (Astin, 1984; Elliot, 2002; Douglas et. al, 2008; Mark, 2013).
While other studies suggest that it is critical to link graduate employability to student
satisfaction, this study supports the case that although these two factors are important
considerations for HEIs, they are not necessarily indicative of students’ perceptions of
higher education satisfaction while in attendance at the institution.

Students place value on academic study and knowledge development, albeit they think
about employment, but their attitudes and perceptions regarding their HEI experience relate
to a broad range of learning experiences in higher education. Social network building,
development as a critical thinker, learning on- and off-campus, cultural understanding, and
generally becoming a more grounded person responsible for the community are viewed as
important outcomes in their academic experience (Cranmer, 2006, Crossman & Clark,
2010, Barnett, 2011).

This study found all cohorts ranked ‘gaining a general education and appreciation of ideas’
as the top goal achieved in their academic experience followed by ‘learning more about
things that interest me.” All cohorts other than Nursing and Education students ranked
career and financial goals lower. This may be a result of Education and Nursing being
professional programs with preparation for employment embedded in their higher education
experience. As a result, both cohorts may feel prepared for employment with specific
income expectations being attainable.

However, students place a sizable importance on the current and future labour market at the
time of choosing their area of study, in the hope that when they reach graduation, they will
be able to find employment in their area of study (Martinez & Toledo, 2013). Student
motivation to attend HEIs and student expectations related to labour market expectations
are important factors to consider in terms of meeting student expectations and needs.

Overall academic experience and quality of instruction were the most important factors in
student satisfaction ranking for this HEI. Students in this study indicate they believe their
program was effective in preparing them for employment. However, they were less
confident they would obtain a job in their field even though they were pursuing work in this
area. It is interesting to note that these students believe the institution was effective in
preparing them for the labour market, but their expectations of success in finding a job in
the field were much lower. This would indicate the students perceive that the institution is
doing its ‘job’ in preparing students for the labour market, but there is less confidence in
what is available for employment. This also shows that students are aware that the labour
market operates with specific rules that cannot be neatly translated into HE responsibility.
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This ‘fitness-for-purpose’ is important so that HEIs, at least in the context of this study,
which is Canada, continue to evaluate and enhance academic experiences so that they are
satisfactory and relevant to students. Yet, if the educational system is too concerned with
research outcomes and developments and places less importance in rewarding staff teaching
engagement, this is problematic and may result in burdened and stressed academic staff.

Nearly 75% of the respondents in this survey indicated they never used career services
during their undergraduate degree, but they were still satisfied with their HE experience.
This suggests that in the Canadian context, students are seeking ‘an education,” and an
educational experience, and not merely a ticket to employability (Molesworth, et. al.,
2009). However, the Canadian Chamber of Commerce suggests that mandatory informed
career counseling services for students be implemented and suggest possible labour market
benefits that would result from the successful implementation of such a career counseling
services (Canadian Chamber of Commerce, 2015). It is believed the availability of labour
market information can impact transition to the labour market for HE students. It was found
that this availability of labour market information varied among different countries and, as
such, impacted student reliance on various information sources. For example, in the United
States and Canada, labour market information is surveyed, updated, and published on a
regular basis, which provides continuous access to relevant information for students when
making career and educational choices, Hence, it is up to students to decide to what extent
this affects their choice. These resources are not available to students in many other
countries. As a result, students tend to place a lesser importance on the assistance provided
by guidance counselors (for example) in Canada and the United States as they can research
trends in their area of study interest (Pitan & Olugbenga, 2014).

Many factors were found to impact student satisfaction in this study; however, income and
labour market expectations did not appear to influence satisfaction. Students found
themselves ready and effectively prepared for the labour market, with relatively realistic
expectations of income. These findings are consistent with early studies that indicated that
satisfaction is not directly linked to labour market readiness (Field, Holley, & Armenakis,
1974). However, given the demand for professional programs and the high satisfaction of
those in professional programs, it is important for HEIs to be aware of student decision-
making in choosing a program and how expectations and satisfaction evolve over time.
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5. Conclusion

This paper explored the subject of satisfaction and career supports for undergraduate
students. The findings of this research support those of previous studies related to student
satisfaction and support, the importance of quality of instruction (teaching and learning
approaches and strategies), and academic experiences in satisfying students (Bright &
Graham Jr., 2016; Field, Holley, & Armenakis, 1974; Martin, Milne-Home, Barrett,
Spalding, & Jones, 2000). These findings are consistent with research related to
employment after graduation/preparation for employment, in that all cohorts felt prepared
for employment as a result of their degree, but their expectations of the labour market were
mixed due to labour market demand and realities versus the role of (or lack thereof) of
HEIs in career preparation (Dragan & lvana, 2015; Martin, Milne-Home, Barrett, Spalding,
& Jones, 2000). This study is useful for HEIs’ administrators, faculty, and staff, and those
who explore methods to focus more on the value and improvement of teaching and learning
at HEIs when it comes to students’ satisfaction. It appears this satisfaction is linked more
to those characteristics of academic and social development related to HEIs than what the
HEI was doing to make students ‘employable.” The findings challenge the justification of
HEIs’ ‘employability’ agenda in order to satisfy students’ requirements and needs, and,
consequently, satisfaction. They show that students are attending higher education for
reasons that are more educational, holistic, personal, and social rather than ‘finding a job,’.
What this means is that students show an understanding that HE cannot and need not be
governed by market rules.

Finally, students’ motivation to attend higher education and to generate meaningful
employment from their degree appears to be inherently embedded in society. A review of
the literature and survey data indicates that students place significant value on teaching and
learning as it relates to satisfaction. As a result, students may be satisfied with their
undergraduate experience regardless of their expectation for employment. In essence, they
felt prepared for the workplace and satisfied with the skills and knowledge they developed
at university, regardless of job expectations. This study provides insight into student
satisfaction and can assist HEIs in developing policies related to student retention and
success. HEIs may find this study useful in developing policies and programs related to
transitioning from undergraduate studies to the workplace.



James-MacEachern, M.

References

Astin, A. W. (1984). Student involvement: A developmental theory for higher education.
Journal of College Student Personnel, 25(4), 297-308.

Bright, L., & Graham Jr., C. B. (2016). Predictors of graduate student satisfaction in public
administration programs. Journal of Public Affairs Education, 22(1), 17-34.

Barnett, R. (2011). Life-wide education: A new and transformative concept for higher
education? In Enabling a more complete education: Encouraging, recognizing and
valuing life-wide learning in higher education, ed. N.S. Jackson and R.K. Law, online at
http://lifwidelearningconference.pbworks.com/e-proceedings

Canadian Chamber of Commerce (2015). How good is Canada’s labour market
information? (May 2015)

Cranmer, S. (2006). Enhancing graduate employability: Best intentions and mixed
outcomes. Studies in Higher Education, 31(2), 169-184.

Crossman, J.E., Clark, M. (2010). International experience and graduate employability:
stakeholder perceptions on connection. Higher Education, 59(50), 599-613.

Douglas, J., McClelland, R. and Davies, J. (2008). The Development of a Conceptual
Model of Student Satisfaction with the Experience in Higher Education, Quality
Assurance in Education, 16(1) pp. 19-35.

Dragan, M., & lvana, D. (2015). Graduates' satisfaction towards service quality in higher
education: an empirical investigation. Managerial Challenges in the Contemporary
Society, 8(2), 34-38.

Elliot, K. (2002). Key determinants of student satisfaction. Journal of College Student
Retention, 4(3), 271-279.

Field, H., Holley, W., & Armenakis, A. (1974). Graduate students' satisfaction with
graduate education: intrinsic versus extrinsic factors. The Journal of Experimental
Education, 43(2), 8-15.

Letcher, D. W., & Neves, J. S. (2010). Determinants of undergraduate business student
satisfaction. Research in Higher Education Journal, 6, 1. 401 — 410.

Mark, Eddie (2013). Eddie Mark. Student satisfaction and the customer focus in higher
education. Journal of Higher Education Policy and Management 35(1), 2-10.

Martin, A., Milne-Home, J., Barrett, J., Spalding, E., & Jones, G. (2000). Graduate
satisfaction with university and perceived employment preparation. Journal of
Education and Work, 13(2), 199-213.

Martinez, T. L., & Toledo, L. D. (2013). What do Graduates Think? An analysis of
intention to repeat the same studies and university. Journal of Marketing for Higher
Education, 23(1), 62-89. dx.doi.org/10.1080/1360080X.2012.727703

Molesworth, M, Nixon, E., Scullion, R. (2009). Having, being and higher education: the
marketisation of the university and the transformation of the student into consumer.
Teaching in Higher Education, 14 (3), 277-287.

Pitan, O. S., & Olughenga Adedeji, S. (2014). Students' choice of courses: Determining
factors, sources of information, and relationship with the labour market demands in
Nigeria. Africa Education Review, 11(3), 445-458. doi:10.1080/18146627.2014.934997

141



142

Satisfaction and Getting a Career:Employment Expectations of Undergraduate Students

Uhlig, R. P., Mehta, K., Silverstone, S., & Mossavar-Rahmani, F. (2015). The value of
business education: A case study of business graduates at a large university. Journal of
Business Behavioral Sciences, 27(1), 89-106.

Woodall, T., Hiller, A., Resnick, S. (2014). Making sense of higher education: Students as
consumers and the value of the university experience. Studies in Higher Education,
39(1), 48-67.



3rd International Conference on Higher Education Advances, HEAd’ 17
Universitat Politécnica de Valéncia, Valéncia, 2017
DOI: http://dx.doi.org/10.4995/HEAd17.2017.5059

Testing the Trust Game with undergraduates: An experiment
with wealth heterogeneity

Caballer-Tarazona, Maria?; Garcia-Gallego, Aurora® and Rodrigo-Gonzélez, Amalia®
*Applied Economics Department, Valencia University, Spain, °LEE and Economics
Department, Universitat Jaume |, Spain, ‘Corporate Finance Department, Valencia
University, Spain

Abstract

Trust, reciprocity and a fair distribution of resources are cruzial in the
sustainability of any economic system. As a matter of fact, those are values
that should be promoted among the new generations, especially among
university students enrolled in degrees that are related to economics.

Under this context, we are interested in enhancing criticism and active
reflection among undergraduates with respect to social values. With such a
goal in mind, we designed a two step classroom task that includes playing the
Trust Game (TG) in the first place and, second, a discussion activity.

This paper is an extension of Caballer-Tarazona et al. (2016) with a novelty:
A new treatment is introduced in which subjects have information about the
cumulated wealth of their partners.

As a complement of the educational purpose of the task, data collected
during the experiment has been used to test three hypotheses on trust and
reciprocity among students.

Two main results emerge:First, information has no effect on trust and
reciprocity decisions. And second, in median a gender effect in such
decisions is found.
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1. Introduction

Trust, reciprocity and a fair distribution of resources are cruzial in the sustainability of any
economic system. Moreover, those are basic values for putting up a rich social capital
within the society (Diettrich, 2015). As a matter of fact, those are values that should be
promoted among the new generations, especially among university students enrolled in
degrees that are related to economics, since trust and reciprocity are basic elements in
economic decision making.

We are convinced that such moral and ethics values which directly affect economic
decisions should be promoted among university students in general, and especially among
students within economic degrees. Therefore, we propose in this paper a classroom activity
aimed to create an open framework to allow students to develop a critic opinion and
autonomous reflection in social values, specifically on trust and reciprocity. Previous
experiences show the efficacy of implementing experimental games as a classroom activity
with educational aims (see Rodrigo-Gonzéalez and Caballer-Tarazona, 2015).

With this goal in mind, we designed a classroom activity based on experimental economics.
The literature provides some experiments aimed at testing trust and reciprocity behavior
(Berg et al. 1995 or McCannon, 2014). We follow the work by Caballer-Tarazona et al.
(2016) where students take decisions without knowing the partner’s cumulated wealth.
Specifically, we extend that experiment by including a new treatment in which students are
provided with information about cumulative wealth. Thus, they take decisions under wealth
heterogeneity conditions. It allows us to evaluate the wealth heterogeneity effect on trust
and reciprocity.

The task was carried out in the course of “Introduction to Bachelor studies', that is placed

in the first year, first semester of degrees in Business Administration and Tourism of the
Faculty of Economics at the University of Valencia, Spain. The scope of this task is to
study the effect that wealth information has on trust and reciprocity among undergraduates
and to identify possible gender differences.

Our general target is to make students reflect about the behavioral dynamics in the context
of the Trust Game (TG), and any ethics and moral values that could emerge from playing it.

2. General framework

We test the TG among undergraduates. In the TG, a trustor is endowed with an amount of
money E. The trustor decides which part of the endowment x € (0, E) to send to an

The course Introduction to Bachelor studies is a transversal subject that is aimed at facilitating the transition from
student to the university environment, from a holistic approach that takes into account not only the competencies
specifically on their degree, but also those related to the knowledge of the institution to which it belongs and its
role in society.
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anonymous trustee. The amount x is then multiplied by n in the trustee’s hands. The trustee
then decides which amount y € (0, 3x) to return to the trustor. Consequently, the payoff of
the trustor is @, = E — X + y, and that of the trustee is m, = 3x — y. Figure 1 shows the
extensive form of this game, with thick lines showing the equilibrium path.

The game has two subgames. Subgame 1 is sorruounded by dotted lines and subgame 2 is
the game itself. The strategy “no transfer” is a Nash equilibrium strategy of subgame 1, that
is, the trustee does not return any amount to the trustor in equilibrium. Subgame 2 has a
Nash equilibrium strategy in “no trust”, for the trustor, i. e. not to give money at tall to the
trustee. Thus, the subgame-perfect Nash equilibrium (no transfer, no trust) does not allow
for any value creation nor reciprocity.

Trustor
(sender)

no trust
trust

Trustee
(receiver)

[
om

no transfer
transfer

Figure 1. Extensive form of the TG implemented. Payoffs (up:Trustor; down:Trustee)

The experiment was run in LINEEX with 50 participants (20 males and 30 females). The
experiment was programmed using z-Tree (Fischbacher, 2007). The activity was designed
as a compulsory activity within the course “Introduction to Bachelor studies”.

The session was carried out as follows: participants were first splitted in two groups and
randomly assigned a role (trustor or trustee), then randomly matched at the beginning of
each round. Anonymity was kept in order to prevent any trust-unrelated effect. In each
round, both trustors and trustees are given an endowment of 50 ECUS. The trustor must
decide how many ECUS to send to an anonymous trustee: an amount x in the set {0, 10,
20, 30, 40, 50}. The amount sent is then tripled in the trustee’s hands. Finally, the trustree
hast to choose the amount of ECUS that she wants to give to the trustor: a strategy y in the
set {0, 10, 20, 30, 40,-----, 200} which satisfies 0 <y < 3x + 50.

To capture the information effect on trust and reciprocity, the baseline treatment TO is
compared to a new treatment with private information (T1) that allows us to contrast the
claiming that initial inequality in wealth may have an effect on trust and reciprocity.
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2.1. Hypotheses on Trust and Reciprocity

Denote as Ao and A; the percentages of money sent by the trustors in treatments TO and T1,
respectively. As for trustees, denote as Ry and R; the return rates in treatments TO and T1,
respectively. Three hypotheses we want to test: Hypothesis 1 (H;). To have private
information about the trustee’s cumulated earnings has a positive effect on the trustor’s
decision on A = x/50. Hypothesis 2 (H,). Private information about the trustor’s cumulated
earnings has a positive effect on trustee’s decision on R = 2 — 1. Hypothesis 3 (Hs). There
is a gender effect, so that females and males behave differently in trust and return decisions.

2.2. Session I: The TG repeated finitely in the Lab

This first session of the experiment was structured as follows: (1) Hand delivering and
reading instructions: Students were provided with instructions about the trust game ans
the teacher read them loud (15 minutes). (2) The game: During 10 rounds, subjects played
the trust game described in figure 1.(60 minutes). (3) A questionnaire: Open questions
about students’ opinions and perception about social values as well as for real meaning of
the game (15 minutes).

2.3. Session 11: Discussion

One week after playing the game, in a regular classroom, a second session took place in
two phases: (1) Presentation: After delivering their single written dissertations on the
chosen books, students were clustered in groups that have books in common. Each group
shared opinions about contents, underlying the most interesting points, as well as likes and
dislikes. They also summarized the content of the book and designed a speaker who
explained the book to the rest of the participants (about 30 minutes). Finally, each speaker
presented the corresponding book and answered their class-mate questions about the
reading topic (about 30 minutes). (2) Connecting ideas: Students spent 30 minutes
identifying the similarities between the real meaning of the experiment and the content of
the books. First, each student individually wrote a note with his/her answers. Second, the
teacher explained the TG theoretical predictions. Finally, she held conversations with
students about fairness and opened vivid debate.

3. Data analysis
3.1 Experimental data

Figure 2 shows the histograms of the trustor’s percentage sent and the trustee’s return rate,
per treatment. By testing H; and H, about a private information effect on agents’ decisions,
we fail to reject the null hypothesis at 5% by both Wicolxon rank sum test and median test
in trustor and trustee samples.
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Result 1: Having private information about partner’s earnings does not produce, in median,
any change in trust and reciprocity decisions.

No information (T0) Information (T1)

- No information (T0) Information (T1)

0 5 10 5 1 2 0 2 4 6 2 [ 2 a 6
Percentage sent

Return rate

Empirical distribution

Normal distribution

Empirical distribution

Normal distribution

Percentage sent (A) Mean Median SD Mode Max Min Obs.
TO 0.49 0.40 0.35 0.40 1.00 0.00 74

T1 0.43 0.40 0.31 0.20 1.00 0.00 139

Return rate (R) Mean Median SD Mode Max Min Obs.
TO 0.45 0.13 1.12 1.00 4.00 -1.00 74

Tl 0.32 0.00 1.40 0.00 6.00 -1.00 139

Figure 2. Relative frequency histograms (percentage send and return rate), by treatment

As figure 3 shows, trustor-females sent higher median amounts than males in TO, but hardly
less in T1. The opposite happens about returning decision. Testing Hs leads next result:

Result 2: In median, gender differences are observed concerning percentages sent (A) in
both treatments: women send higher amounts than males in TO but the opposite occurs in

T1. Regarding return rates (R), gender differences are found in T1: females returned higher
amounts than males in T1.

Trustors Trustees

150
L

8 in

Female
No information (TO)

100
L
[XN N}

50

mY Bw

Male
No information (TO)

Female Male Female

Information (T1)

Male Male Female

Information (T1)

Figure 3. Distributions of type of players offers (by gender and treatment)

3.2 The Questionnaire

The questionnaire is divided into three blocks related to Gardner’s multiple intelligence. The
first block includes questions about intra and interpersonal intelligence. Students were
asked their own feelings and their guessing about their partners’ feelings in course of the
TG. In particular, students ended the two following incomplete sentences by selecting the
icon fitting better (sadness, indifference, happiness, malice, and anger).
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“In this experiment, | have felt .....”

SUWUE

“I think that the people with whom I have played have felt....”

SUWOE

Interestingly, 45% of students marked the opposite box to their own feeling to indicate the
partners’ feeling (e.g. I’'m happy, you’re angry, or vice versa). In these cases, we suppose
that students perceived the game’s result as unfair, because one partner’s happiness implied
the other’s anger.

Concerning students’ propensity to solidarity, we provided them with the question “Which

adjective describes you better?” Answers: selfish, egalitarian, and altruistic.

The most frequent answer was “egalitarian’: 77.8% in T0O and 93.7% in T1. In TO, 16.7% of
the subjects declared themselves as altruistic and only one student as selfish. In T1, 0.3% of
the students declared themselves as altruistic. Figures 4b and 4d plot the solidarity
propension declared by trustees after participating in the experiment. Notice that in TO two
thirds declared themselves as egalitarian, and in the treatment T1 all of them claimed to
behave as egalitarian. As shown, there are differences between students’ answered
solidarity propension and real payback decisions in the game (return rate).

Regarding students’ trustiness to others, they had to chose one of the statements below
associated to three trust levels: low trust (LT), medium trust (MT), and high trust (HT).

L1 only trust people that | already know. (LT)

11 am confident in some circumstances, especially when | do not have much to lose. (MT)
(1 in general, | trust people unless they show me that they do not deserve my trustiness.
(HT)

Figures 4a and 4c plot the trustiness level declared by trustors. In TO most (55%) trustors
marked HT, whereas in T1 half of the trustors selected LT. In addition, some differences
between students’ confidence level and decisions on the percentage sent in the game are
observed. For instance, in median values, in figure 4a trustors 1, 3, and 9 sent amounts
below the 50% of their endowment, but they had claimed that they trusted people as a
matter of fact. In figure 4c, the discrepancy between facts and words is even more evident.
As documented in related literature, we also looked for a possible friendship effect on trust
and reciprocity behavior. For that purpose, we formulated an open question: “Would you
have played in the same way if you partner had been a friend of yours?”

In TO, 55.5% of students would have changed their offers, while only 34.4% in T1. In both
treatments, students who would have changed their behavior argued that they would have
been more generous if playing against a friend or, at least, they would have followed a
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collaborative strategy aiming at achieving equal earnings. Among the most frequent reasons
given contained the words ‘generosity’, ‘cooperation’, and ‘trust’. The rest of the students
considered their behavior quite generous and, therefore, they would have followed a similar
decision pattern if playing with a friend. However, three of those students declared that
“friendship and business do not mix together”.

Treatment no information (T0)

Individual Trustor Behaviour Individual Trustee Behaviour

Return rate

Self defined as:

Trustors

5elf defined as:

Trustees

® Low confidence  mMedium confidence  # High confidence

eSeffidn mEgalitaran ¢ Altruistc

Treatment with

information (T1)

Individual Trustor Behaviour Individual Trustee Behaviour
20
5@ 150
. 12 L=
3e See s " 1
le e =
£ 509
mig 14e el5 2 i= = .12
=
-
+-1 B+ +9 ell 16 & m2 =
1 5 L B L B! e
+13 m 14
1 1 =3 =16

Self defined as: Trustees

® Low confidence  mMedium confidence  + High confidence

Trustors
m Seif defined as Egalirian

Figure 4. Differences between performed and declared behavior (median values)
The second block includes four open questions about logical-mathematical intelligence.

What do you think is the game’s core? Answers: Producing profit. Distributing resources.
Observing generosity. Making investments. Taking strategic decisions. Taking risky
decisions.

Would you have played in the same way if you had been rewarded in cash? Why?
Answers:In T0, 46.7% of the students declared that they would have played in a different
way if earnings had been in cash, and 56.2% in T2. They argued that they would have been
less generous, playing more prudently and taking less risk. In contrast, students who would
kept their behavior claimed that they did their best, being aware of the game and trying to
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get the highest score in ECUS.

How would you have played in the opposite role? Why? Answers:We find a wide variety
of poor and brief answers to this question (e.g. “I’d have played in the same way.”), which
does not allow us to identify a general conclusion for each role.

What do you think is the best strategy? Answers:Some students answered “I don’t know”.
The 30% of students argued that without knowing the goal of the game it was not possible
to identify the best strategy. However, a few students furnished interesting answers, which
we cluster in two groups: (1) Collaborative strategy. The 56% of students thought of
sharing profits equitably. (2) Competitive strategy. The remaining 14% of students did not
consider the partner’s interest and shared the minimum possible. This strategy was based on
the short term profit (profit per round).

The questionnaire finished with an existential intelligence question: Which values are
important for you? Answers: respect, honesty, solidarity, equality, fairness, trust, ambition
and loyalty.

4. Discussion

First, experimental data allow us to test the three formulated hypothesis. We found that the
information about wealth heterogeneity between partners produces changes neither in trust
nor reciprocity decisions, in median.

Regarding the third hypothesis, some gender differences were found. Specifically, women
send higher amounts than males in TO, but the opposite occurs in T1. In addition, higher
amounts of the return rate were sent by women in T1.

Second, the conclusion of the whole activity was carried out in the last session, which
allowed students to reflect about the activity core and exposed very interesting
interpretations of the activity.

In the last session, students were clustered in groups per book in common for the
presentation. During twenty minutes they discussed and summarized the main contents of
the book. Each group selected a spokesperson who presented the summary to the class.
Afterwards, a short debate spontaneously emerged in the class.

To connect ideas each student handed in a note with two questions: What topic do the
readings have in common?Answers: A social and egalitarian economy. A supportive
model of economy based in cooperation and common good. Use resources for improving
social well-being. Everybody deserves the same opportunities.

What is the link between the game and the readings? Answers: “Everybody takes
advantage if we share resources”. “Trust, justice and social equity”. “Cooperation and
trust as an essential element for archiving a proper wealth distribution and well-being for
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everybody”. “Encouragement of a sustainability and egalitarian economy”.
During this last part of the activity, we reached to engage students in a proactive
participation and antonomous reflection, thus we accomplished our educational goal.

5. Conclusions

We focus on trust and reciprocity as fundamental elements in new economic contexts (e.g.
collaborative economy, green economy or virtual economy). In order to understand new
socio-economic paradigms, bachelors in economics must provide students with updated
education. The activity presented here is a real stimulous for students’ motivation that
allows them to acquire and develop some essential skills like being able to think critically.
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Abstract

This paper examines ‘Enquiry Based Learning’ (EBL) as an engagement
strategy for assessment at ‘taught masters’ level 9. The master students in
question are adult learners in full time employment and the empirical data
was gathered from these students. First, an outline of the key features of EBL
is presented and, from there, an investigation of how it is viewed when
applied to a specific problem statement by the masters students. EBL creates
a memorable atmosphere in the classroom and encourages deep learning
(Ramsden, 1992). EBL also encourages active learning, which is more
enjoyable for the students (Eison, 2010), especially adults — offering more
control (Whowell, 2006). Learning should not be passive or a spectator
sport; students learn most effectively by active engagement (Karmas, 2006),
with an interesting project, hence, the use of EBL. It is vital that we move
beyond a conceptualisation of education as the simple acquisition of
knowledge to one which equally emphasises, nurtures and assesses
innovation and expertise in the utilisation and application of knowledge,
(Boland, 2010). The findings of this research are relevant and important as
they inform practice and feed into future programme reviews when
considering the inclusion of EBL for assessment.

Keywords: Enquiry Based Learning (EBL), Assessment, Engagement, Adult
Learners.
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1. Introduction

The engagement of Higher Education (HE) institutions with the wider community and
engagement with the world outside of the institution setting has become part of the
language of HE, (Hunt, 2011; Wynne, 2014). Engagement is an ‘umbrella term’ that
covers a very wide range of strategies & activities (Wynne, 2014), but, in the context of this
discussion on EBL, it leads to the encouraged use of working with ‘real life’ issues and
problems outside of the educational institution for pedagogical enhancement. Attempts at
engagement present challenges on two fronts: in the day-to-day order of how a university
conducts its work, and in higher order considerations around values, identity and purpose
(Wynne, 2014). Emphasis is placed on public scholarship, on sharing the expertise of the
university more broadly, and on learning from communities, to contribute to public
problem solving, where civically engaged universities are mindful of the contribution they
make to the economy, (Wynne, 2014). Hutchings (2007) attempts to set out the
philosophical bases of EBL, and argues that the true sources of EBL are to be found in
enlightenment thought, its epistemology and in its aesthetics.

2. Research Context

The purpose of this research is to examine the use of EBL as an appropriate assessment tool
for the adult learner at masters level. Adult learners are defined either based on their age,
cognitive maturity, or, as a non-traditional learner (Yap, 2009). The adult learner brings a
differnet perspective to the classroom and varying standpoints to education, in terms of
emotion, motivation, and financial resource, when compared to students entering higher
education through normal channels after second level education. Students learn differently
in varying situations (Ramsden, 1992), and this is to the fore with adult learners.
Connotation varies greatly with each student but especially with the adult learner
(Ramsden, 1992). Considered reflection is therefore important when developing and
applying appropriate assessment strategies for adult learners. EBL has been used for a
number of years as an assessment strategy and, now, some informed student feedback is
timely.
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3. Literature

Solving problems in HE was developed initially for Medical education, (Ertmer & Simons,
2006), and different perspectives exist on its role in HE. Miles (2006) believes that the use
of EBL in HE prepares students to be more effective in the real world situations in which
they work, and to return to their places of work with the skills and knowledge that they
need to develop policy & implement change. Advocates of EBL can outline numerous
benefits of EBL such as teamwork, critical thinking, problem solving, deep learning etc.,
but are reluctant to acknowledge any disadvantages, such as the ability of students to gain
and develop large knowledge about the particular topic, the difficulties for instructors and,
in general, the need to change the ethos of the educational institution. Gaining large
quantities of knowledge in a fast manner is typically suited to a traditional classroom
situation and not problem solving. Problem solving is still not yet widely used (Ertmer &
Simons, 2006). Implementation and operational issues around EBL & PBL are challenging
and much more taxing for the instructor. Instructors need to have a much boarder skill set,
and be able to adapt and be flexible (Ertmer & Simons, 2006) to this changing learning
environment when compared to traditional classrooms—the instructor is now facilitating
and not instructing, and also a provider of scaffolds’ (Resier, 2004) for the student.
Transitioning to this type of guidance is exigent. Barrett (2005) considers problem solving
not merely as a teaching & learning technique, but a total approach to education and
outlines several philosophical principles underpinning Problem-based Learning; [(Lewin,
1943; Freire, 1972; 1985; Margeston, 1997)-in Barrett (2005)].

3.1. What is Enquiry Based Learning (EBL)?

Problem and Enquiry-based Learning are multifaceted in nature, and are not mere teaching
techniques but rather total educational strategies (Barrett, 2005). According to Kahn &
O’Rourke (2005), EBL describes approaches to learning that are driven by a process of
enquiry. The tutor establishes the task and supports/facilitates the process, but the students
pursue their own lines of enquiry, draw on their existing knowledge and identify the
consequent learning needs. They seek evidence to support their ideas and take
responsibility for analysing and presenting this appropriately, either as part of a group, or,
as an individual supported by others. They are thus engaged as partners in the learning
process (Kahn & O’Rourke, 2005), and students can actually take control of their learning
(Whowell, 2006). EBL, however, while incorporating elements of PBL, also covers a
broader spectrum of approaches (Kahn & O’Rourke).

1 . . . .
A teacher assists a learner, altering the learning task, so that the learner can solve problems or accomplish tasks that would
otherwise be out of reach, (Resier, 2004:274).
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3.2. EBL VPBL

Much of the literature uses the terms EBL and PBL interchangeably — although some
theorists suggest differences. Kahn & O’Rourke (2005) outline for example, that EBL has
a definite overlap with Problem-based Learning (PBL), where the handling of a problem
defines and drives the whole learning experience of the students. EBL, however, is more
far reaching in nature (Kahn & O’Rourke, 2005). Problem Based Learning originated from
innovative health sciences and progressed into mainframe schools and Universities. PBL is
a learner-centered approach—students engage with the problem (Savery, 2006). Problem-
based Learning is seen as a set of approaches under the broader category of Enquiry-based
Learning and is a total approach to education (Barrett, 2005). Within PBL, significant time
is involved in the search for relevant resources. If a sufficient set of relevant resources has
already been collated, then the time for searching will be reduced (Kahn & O’Rourke,
2005). In PBL, the students define their own learning issues (Barrett, 2005). Interestingly,
one of the main defining characteristics of Problem-based Learning, which distinguishes it
from some other forms of Enquiry-based Learning, is that the problem is presented to the
students first at the start of the learning process, before other curriculum inputs (Barrett,
2005). This is an important point to note.

By contrast, EBL advocates a wider use of project work or research activity, emphasising
the use of project-work to master a given body of knowledge itself, and not simply to make
connections within an existing body of knowledge. This approach is a key factor that
distinguishes an enquiry-based approach from a more traditional use of projects. During
the EBL process, students are facilitated to construct their knowledge (in Kahn &
O’Rourke). Certainly, EBL facilitates deep, and especially, memorable learning (Whowell,
2005), and is now implemented in higher education institutions across the U.K. and world-
wide in a wide and diverse list of subject areas (Whowell, 2006).

4. Methodology

The main objective of this research is to inform practice, and examine the value of EBL
with more appropriate informed thinking at masters level. For the purposes of this research
study, it was considered appropriate to apply a positivistic research methodology. A
quantitative research survey instrument using Likert questions was devised based on
surveys and suggestions on educational research on Survey Monkey. Quantitative
measurements and hard facts may be of more use in demonstrating concrete achievement to
the researcher (Harvey, 1998). The survey was completely confidential as it was deemed
that it was necessary to make contributions confidential and anonymous to access negative
feedback (Harvey, 1998). This allowed graduates the freedom and confidence to make a
relevant and genuine contribution to the research. Sixty two graduates (male & female 23-
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55 years of age), consisting of the total population for the last three years of the taught
masters programme, were invited to give feedback on this method of assessment. This was
considered an appropriate sample size; more students could have been invited to participate,
but it was believed that a more recent pool was more beneficial. Prior to sending out the
survey, the questionnaire was tested to eliminate any errors and cleansed prior to surveying
the sample proper. When the survey was ready, an email was sent to the sixty two
graduates with the survey link attached with a request to complete same in the interest of
improving practice. Four of the emails bounced (the emails on file were work emails),
implying that the graduates had moved from their work and relevant email to another
position. Therefore, the working sample was reduced to 58. The response rate was good
with 40 graduates of the relevant 58 taking the survey — a response rate of 68.96 — 70%.

5. Findings

On the masters programme, the use of EBL is encouraged and considered the best approach
for assessment at group level within HE. The key reason for using EBL and not PBL is due
to the fact that the ‘Enquiry’ assignment is not presented to the students until week 4 of the
term, (in line with Barrett), as it is necessary to present relevant theory to the groups in
advance of their ‘Enquiry’ process so that they are fully informed. For the initial lecture,
the format & process of what will happen throughout the module is provided to the students
(Hadgraft, 2000). Findings from this research, however, reveal that graduates would
actually like to get the problem earlier in the term due to its short nature (12 weeks) prior to
week 4.

For the EBL, an organisation is chosen by the lecturer (who will facilitate the learning), and
the research problem is developed in conjunction with the organisation. Overall, and in line
with the literature, respondents were satisfied with the quality of the organisations, and
derived particular satisfaction when it involved a ‘not for profit’ organisation (86%)
especially. Problems that are current, local, relevant, & authentic were welcomed by
respondents as they are viewed as beneficial to both parties to the exercise. “The best
elements of the course were the live case studies and the guest speakers”. “The speakers
from industry worked very well and gave excellent insights into their companies and
problems”.

This research findings found that EBL as a method of assessment was both engaging and
challenging for students. 89% stated that EBL was challenging, but in a “positive way”,
with only 7% stating that it was “stressful”. When asked about working together in groups
to ‘problem solve’; 38% stated that problem solving in groups “helped me to work better in
a team setting” and ultimately, in a work setting. 38% stated that it improved their
professional development skills, and 25% stated that it improved their communication
skills.
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In line with the literature, when setting the EBL problem, it was important that a clear
language & unambiguous terminology is used to define concrete concepts & goals, &
acknowledge & reward successful outcomes (Wynne, 2014). Sophisticated problem solving
requires strategies for planning and guidance with good quality scaffolds (Resier, 2004).
The EBL “forced us to structure our learning and to plan well”.

By contrast, some respondents were concerned with ‘free loading”, where weaker students
gained an advantage by using EBL. “By nature, group work tends to allow weaker team
members to coast on the coat tails of others, so, perhaps, a certain structure within the group
work scenario could be established to address this”. It could be easy for some students to
be 'carried along’ particularly in larger project groups”. On balance however, students
engaged well with the EBL. “I loved working with actual companies and believe that these
types of projects benefitted me most”. Overall, the participants were satisfied with the
assessment strategy applied for the EBL; (presentation to the relevant company and
feedback from same), with 86% stating this. However, concern was still expressed in terms
of ‘free loading’ of students.

6. Discussion & Conclusion

Tell me and | forget, show me and | remember, involve me and | understand, (Spronken-
Smith).

Biggs (1999a) believes that setting a problem and encouraging enquiry is a perfect way to
assess students and it also complies with alignment. The findings of this research support
that concept. Some graduates expressed a concern around the ‘free loading’ of others while
working on the EBL; however, a solution to this can be found by offering a range of
assessment methods, matching the complex open-ended nature of an enquiry (Biggs,
1999b). Macdonald (2005) notes that the real challenge is to make assessment rewarding,
challenging, and a fun learning experience! This is mirrored in the research findings.

This research recommends the application of a Tripartite Assessment (Macdonald & Savin-
Baden, 2004), while using EBL at masters level. Firstly, the group submits a report for
which they receive a mark. Secondly, the individual submits the piece of work they
researched. Finally, the individual writes an account of the group process that is linked to
the theory of group work. These three components are added together to form the overall
individual mark (Macdonald & Savin-Baden, 2004). The advantage of this is that it does
not privilege some students who do less work, and an individual student will be responsible
for gaining two-thirds of the marks and therefore most students perceive this kind of
grading as being fair (Macdonald, 2005). This solution will address the ‘free loading’
concerns expressed in this research.
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Participants also expressed the view that they are anxious to start the EBL as soon as
possible in the term before week 4, for example. This may need to be addressed given the
short term time of 12 weeks. If this is to be considered for the future of the masters, then
the EBL as defined by Barrett (2005) may well have to become a PBL where the problem
can be presented prior to academic delivery. Theorists provide much debate around the
ideas & philosophies for the use of EBL & PBL, with advocates providing compelling
benefits in the literature. The use of any type of problem solving certainly provides new
challenges for instructor & student alike, but, on balance, the case for its use in a blended
format is compelling. EBL certainly presents the benefits along with disadvantages for
student & lecturer alike, but, holistically, the advantages have a clear recompense, as the
students will reap the rewards of being able to undertake EBL as if part of a ‘real life’ team
in an organizational setting, as outlined by one student, “projects where you work with real
companies are supremely productive & invigorating!”.
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Abstract

The aim of this work was to evaluate the effect of an educational game about
cardiac cycle, used as replacing or complementing activity for traditional
teaching methods, on the learning of physiology students by using different
evaluation approaches. The comparisons were made between the grades
obtained in pre- and post-tests applied before and after the use of the game,
and between the number of correct answers of groups that performed an
activity with the puzzle or had a lecture or reading, in the same or different
careers. In all these approaches, the students who performed the activity with
the educational game had a better performance in the assessment tests in
comparison with those who did not use the educational game. This effect was
observed when the puzzle replaced a lecture or reading activity and also
when it was used as a complementary activity after a previous lecture. In
conclusion, the results of the present study showed that one educational game
used as active teaching-learning method can improve the students’ learning,
and that its effect on student’s learning can be evaluated by different
approaches by the teacher during the classroom routine.
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1. Introduction

In addition to technical knowledge, undergraduate courses should provide the development
of skills to educate health professionals with a generalist, humanist, critical, and reflective
profile, to act in all levels of healthcare based on scientific and intellectual precision
(Rodenbaugh et al., 2012). For this, students should be engaged and motivated in order to
learn; teaching methods play an important role in this process.

It has been reported that active teaching-learning methodologies may increase the
engagement and learning of students (Prince, 2004; Mitre et al, 2008). These
methodologies include the educational game: a competitive activity, a simulation or a non-
competitive exercise with rules and procedures (Allery, 2004). Educational games can be a
complementary activity to lectures or replace them. While some authors reported that
educational games improve students’ learning (Rao and Dicarlo, 2001; Barclay ez al., 2011,
Choudhury et al., 2015; Luchi et al., 2017), others did not (McCarroll ef al., 2009; Diehl et
al., 2015).

Students from health sciences careers need to learn the morphofunctional characteristics of
the circulatory system. In the future, this learning will be necessary for them to orient the
population, diagnose and treat cardiovascular diseases adequately (Abreu et al, 2014).
However, it is not easy to students to relate the morphological characteristics of the heart
with its continuous and efficient functioning. This theme is called cardiac cycle and is
studied in physiology course.

Considering the teaching of the cardiac cycle, it has been developed by our group a cardiac
cycle puzzle (Marcondes et al., 2015). Students of Biology, Medicine, Pharmacy and
Nursing careers evaluated the cardiac cycle puzzle as useful for their learning (Marcondes
et al., 2015). Cardozo et al. (2016) observed that Dental students who made an activity with
this puzzle had fewer errors and higher grades in a test applied immediately after the
activity, in comparison with students who had read about the same topic.

The aim of this work was to evaluate the effect of the cardiac cycle puzzle used as replacing
or complementing activity for traditional teaching methods, on the learning of students by
using different approaches during regular classroom routine.

2. Methods

This study involves 4 different approaches to evaluate the effect of the educational game on
students’ learning:
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Study 1: Comparison of the performance of the same students from the same career, course
and semester, in a test applied before and after the use of the cardiac cycle puzzle (pre- and
post-test approach);

Study 2: Evaluation of the performance in a test by comparing students in the same career,

course and semester, divided into 2 groups: control group who had a lecture about cardiac

cycle, and game group who performed the activity with the puzzle.

Study 3: Evaluation of the performance in a test by comparing students, in the same career,

course and semester, divided into 2 groups: control group who had studied the cardiac cycle

by reading, and game group who performed the activity with the puzzle.

Study 4: Comparison of the performance in a test of students from the same course and
semester, mixed from different careers, equally divided into 2 groups: control group, who

had a lecture about cardiac cycle, and game group, who had the same lecture plus the
activity with the puzzle.

The tests used for learning assessment were composed by open or multiple choice questions
about basic concepts of the cardiac cycle and the application of these concepts in situations
of cardiac alterations or pathologies. The same questions were used for control and game
groups in the same study, but not among the different studies.

Participated of this work students aged 18 to 25 years, from 3 institutions and 4 careers: 132
from Dentistry, 50 from Medicine, 36 from Nursery and 48 from Physiotherapy courses.
The students were taking Physiology courses. In all the sudies, the comparisons were made
by comparing students from the same institution, who had used the puzzle and those who
not. In order to avoid any comparison among the careers and institutions, the identification
of which students who participated in each study will not be described.

2.1. Activity with cardiac cycle puzzle

Briefly, in groups of 4-5 participants, students received the puzzle containing pictures of the
cardiac cycle phases, one table and chips for filling the table as described previously (see
Marcondes et al., 2015). They were asked to identify the correct sequence of the figures of
the phases of the cardiac cycle. After that, the students were instructed to fill in the table
with chips that indicated the state of the atria and ventricles (contracted or relaxed) and the
cardiac valves (open or closed), the name of each phase of the cardiac cycle and the
moment when cardiac sounds occurred. Graduate students or Physiology professors were
monitors of the groups, showing whenever there was an inaccuracy, and asking questions,
so that students could find out the mistake by themselves and correct it. The game represent
a challenge because it is necessary to relate previous knowledge in order to place the chips
in a correct way and answer questions about the relation of heart morphology and
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physiology, as described previously (Cardozo et al., 2016). During the activity, the students
should have used the game to describe to the monitors the sequence of cardiac cycle events
and explain how the morphological and physiological characteristics of the cardiac muscle
contribute to the cardiac cycle (Cardozo et al., 2016).

2.2. Study 1: pre- and post- test applied to the same students

Sixty-five students attended a theoretical class (50 min) on the basis of cardiac physiology.
They were instructed to read about the cardiac cycle in a Physiology textbook for
evaluation to be done in the next class. At the beginning of the second class, one pre-test
composed of multiple-choice questions was applied. After this test, the activity with the
cardiac cycle puzzle was performed. At the beginning of the third class, the test was
repeated. The grades obtained in the pre- and post-test were compared by paired Student t
test (p < 0.05).

2.3. Study 2: comparison between lecture and puzzle activity, in the same course and
semester

Sixty-nine students were divided in two groups: control and game group. In class 1, both
groups had a lecture about the characteristics of the cardiac cells together. All the students
were oriented to study these topics and also the cardiac cycle in a didactic book. In class 2,
the control group had a lecture about the cardiac cycle with a detailed description of the
phases of the cardiac cycle, and the relation between the cardiac muscle characteristics and
the events of cardiac cycle. The game group carried out the activity with the cardiac cycle
puzzle. In class 3, all the students did a test with open and multiple-choice questions. The
grades obtained in the test by students from control and game groups were compared by
unpaired Student t test (p < 0.05).

2.4. Study 3: comparison between reading and puzzle activity, in the same course and
semester

Fifty students were divided in two groups: control and game group. The same procedures
described for study 2 were followed in class 1. In class 2, the game group performed the
activity with the puzzle and the control group was instructed to study the discipline contents
in textbooks and scientific articles during the same period. In class 3, all the students did a
test with open and multiple-choice questions. The number of correct answers of control and
game groups was compared by unpaired Student t test (p < 0.05).
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2.5. Study 4: comparison between lecture and lecture plus puzzle activity, in a mixed
class

Eight-four students from mixed classes with students from two undergraduate careers were
divided in two groups: control and game group. Both groups had a lecture about the cardiac
cycle with a detailed description of the phases of the cardiac cycle, and the relation between
the cardiac muscle characteristics and the events of cardiac cycle. Additionally, the game
group carried out the activity with the cardiac cycle puzzle. After all, all the students did a
test with multiple-choice questions. The number of correct answers of control and game
groups were compared by unpaired Student t test (p < 0.05).

3. Results

3.1. Study 1 — pre- and post- test: The grade obtained in the post-test was significantly
higher than in the pre-test (Figure 1A; (tcs)=4.445; p = 0.0003).

3.2. Study 2 — comparison between lecture and puzzle, in the same class: The group that
performed the test after the game activity had higher scores, in comparison with the control
group that attended a lecture before doing the test (Figure 1B; t7,= 3.654; p = 0.0005).

107 % 101
*
84 8
R
o 61 o 6
el el
© ©
[CRyR O 4
2 24
0- o
Pre-test Post-test Control (lecture) Game
A B

Figure 1. Performance of the students in pre and post-test about the cardiac cycle. *Significantly different from
pre-test.(1A.) Performance of the students who had a lecture or an activity with the cardiac cycle puzzie in a test
about the cardiac cycle. *Significantly different from Control group (1B).Values are presented as mean + SEM.
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3.3. Study 3 — comparison between reading and puzzle activity, in the same class:
Students that performed the game activity answered more questions correctly, in
comparison with those who learned the cardiac cycle by reading textbooks and articles
(Figure 2A; tug)=20.90; p = 0.003).

3.4. Study 4 — comparison between lecture and lecture plus puzzle: Students that
performed the game activity additionally to the lecture answered more questions correctly,
in comparison with those who learned the cardiac cycle by lectures (Figure 2B; (ts2) =
5.831; p <0.0001).
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Figure 2. Performance of the students who read textbooks and scientific articles or had an activity with the
cardiac cycle puzzle, in a test about the cardiac cycle. *Significantly different from Control group(24).
Performance of the students who had a lecture or a lecture plus an activity with the cardiac cycle puzzle in a test
about the cardiac cycle. *Significantly different from Control group (2B).

4. Discussion

The data obtained in the present study indicate that there was an improvement in students'
learning about the heart physiology after the use of the cardiac cycle puzzle in different real
class conditions.

Considering that teachers play a fundamental role in developing the students’ positive or
negative regard for scholastic content, facilitating or hindering the learning process,
respectively (Delors et al., 1998; Leite, 2012), the use of active teaching-learning
methodologies can help the development of positive regards of student for complexes
themes studied in the professional education. Alternative methodologies can replace or
complement traditional ones and both options can have positive effects on students’
learning. In this context, it is also necessary that teachers are convinced that any new
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methodology that they intend to introduce in their classroom routine is efficient in promote
learning. Otherwise, it’s hard to convince them to change their teaching practice.

If the evaluation about the efficacy of a teaching method is done in a real classroom
condition, it will decrease artificial effects and bias. Different evaluation approaches, with
advantages and disadvantages, are available and can be chosen accordingly the scholar
schedules.

The use of pre- and post-test is one possibility for the evaluation of educational strategies
(Barclay et al. 2011). In the present study it has been used in the study 1. As advantage it
can be included in the class schedule without a significant increase in the class duration.
Only the time for the application of the tests will be added. However, the limitation of pre-
and post-test is that in the post-test, the students know the questions. Therefore it is not
possible to conclude that the improvement in the grades obtained after the use of the
educational game is only due to do the use of the game. Even so, the pre- and post-test can
provide evidences about the efficacy of the educational method, and some changes in the
questions’ writing and/or questions’ order decrease the bias.

In the studies 2 and 3, the students in the same course were divided in two groups and only
one group performed the activity with the puzzle, while the others had a lecture (study 2) or
read about the cardiac cycle (study 3). As showed by other authors, these approaches allow
the comparisons between the uses of an educational game with a lecture (Rubinstein et al.,
2009) or reading (Cardozo et al., 2016). And, in the study 4, it was evaluated the effect of
the educational game in addition to a previous lecture in mixed classes with students from
two different undergraduate careers. In the present study, the higher number of correct
answers of the game groups in the tests evidenced that it increased the comprehension of
students about the studied theme, in comparison to lecture or reading about the theme. In
this way, the difference between the groups was the use or not of the educational game,
decreasing the bias of pre- and post-test.

In summary, the results presented here showed that the educational game increased the
students learning about the cardiac physiology, when it has been used for replacing and also
for complementing traditional teaching methods, supporting the efficiency of educational
games.

In conclusion, the present study supports the hypothesis that the use of active teaching-
learning methods may increase students’ learning, and show how the evaluation of the
efficiency of such methods can be applied by the teachers, during the classroom routine.
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Abstract

This paper discusses barriers to the development of academic writing, in the
area of teacher education in UK higher education . We first situate these
issues in a higher education context increasingly defined by new
technologies and diverse cohorts of higher education students. Drawing on
empirical data obtained from interviews with both students and teachers
(N=21), we then critically examine a range of perspectives on the definition,
role and function of academic literacy in this contemporary context.
Findings include useful insights into the development of writing skills and
teacher identity, but they also reveal fundamental differences in the
epistemological presuppositions of those teaching academic writing. These
accounts are reflected in significant differences in pedagogy, and raise
important questions for practice which, although potentially irresolvable,
may help to explain some of the difficulties which emerge when trying to
teach academic writing. Such fundamental issues, we argue, need to be at
least recognized if teachers hope to develop the writing capacity of trainee
teachers in an academic context.
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1. Introduction

A recent green paper from the UK government, Fulfilling our Potential: Teaching
Excellence, Social Mobility and Student Choice, aims to reshape the higher education
landscape with a greater emphasis on students’ needs and quality of provision (BIS, 2015).
These proposals have put the spotlight on the learner experience and teaching quality in
higher education, one of the impacts of globalization.

This paper, accordingly, focuses on academic writing, which plays a central, if contested,
role in the treatment of knowledge, indeed wider definitions of higher education (HE)
study, as well as in provision and assessment of pedagogical quality (see, for example, Lea
and Street, 1998; Rolfe, 2013). However, HE’s continued dependence on certain writing
conventions as an expression of academic ability and employment potential is open to
question, as are the pedagogies related to the acquisition of the relevant skills — if indeed
the practice of writing can be described in this way. Critics see the latter as reductive and a
reflection of the inequalities heralded by globalization and neo-liberalization of higher
education, (e.g. Badenhorst et al, 2015, Shay and Peseta, 2016). If higher education’s ratio
essendi includes contributing to the development of democracy, access and social justice
(Badley, 2016), how far do academic writing pedagogies help or hinder this goal?

Some recent work on the topic has reiterated the need for a practice framework to develop
academic writing (Lillis, 2003; Wingate, 2014; Cannady and Gallo, 2016). The goal is to
develop pedagogies that prepare students for both academic and professional success
while avoiding reducing the practice to the parroting of a set of skills and reproducing a
status quo which perpetuates an anachronistically exclusive view of what higher education
should be. We want to show in this paper, however, that such pedagogies must reflect the
views of the teachers who implement them if they are to be successful, since teachers play
an agential role in establishing, maintaining and changing things at the level of practice.
The data presented below suggests that teachers’ presuppositions define both what is
taught as academic writing and how. To clarify these aspects of teachers’ critical,
epistemological and pedagogical perspectives, we look closely at how practitioners in the
area of teacher education teach academic writing. Drawing on an empirical study, our
findings indicate specific responses to the question of what academic writing means in this
context and how it should be taught from the perspective of those who teach and indeed
learn it. Our analysis identifies underlying themes and distinct rationales behind these
choices, emphasizing the ultimate impact of these presuppositions on the student
experience.
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2. Method

A pilot study was first undertaken with two cohorts of students writing at masters level in
order to establish hypotheses which were then discussed in a conference presentation.
These informed a further study with respondents (N=21) who were professionally
involved in teacher education. Semi-structured, face-to-face interviews of teachers and
student were used to investigate our hypotheses: respondents were asked to define
academic writing, explain why it was important, highlight barriers to the successful
development of academic writing skills, and critically discuss writing pedagogies.
Recordings were made and transcriptions added to notes made during the interviews for
analysis.

It’s notable that this cohort reflected a typical feature of teacher education in that many
respondents were at the same time students, teachers and teacher educators, being
involved in doctoral study alongside their teaching role. In the UK, it is common for
practitioners to work in their teaching role while conducting further study in higher
education at the same time. This includes HE lecturers, who may carry out their
professional role, for example teaching academic writing to trainee teachers, while
carrying out research for a doctorate. Each interview threw up individual issues pursued in
other publications, but in this paper we’d like to focus on teacher education as arguably
the key area in the debate mentioned above about how to develop pedagogies for academic
writing in the current context. For this reason, we present three colleagues whose
responses to the questions were both specific enough to recognize the variety in the ways
academic writing is taught and learnt, and generic enough to suggest wider lessons for a
pedagogy of writing in and for the university.

Odette (names changed for anonymity)

Odette is an experienced teacher educator who grew up outside the UK. For her, academic
writing is “just another genre of writing”. It is defined by certain rules and the existence of
an identifiable community which respects them. It therefore reflects the demands of a
literate society which prizes the written form and, therefore, differs from other genres only
insofar as it is prescribed by an academic community and the rules that bind it. Odette felt
no particular need to criticize or defend these prescriptions. This collective perspective,
according to which writing conventions exporess a community of values, matters because
it implies a particular purpose, content and even style of writing, she said:
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It’s also an attempt to create a genre that reflects a way of thinking, so
the content is about thought, that is not just a personal narrative but has
some kind of basis in other people’s research, other people’s thinking,
sometimes in the thinking of recognized, knowledgeable people / gurus
in the field.

Odette’s views, she said, are already at odds with those in teacher education who prize
“personal narratives” as a research resource. For her, academic writing is all about a shift
from a subjective perspective to a more socially constructed one. She described this as
forming a “net that holds things together” which is always produced by and with other
people. At the same time, Odette recognized the irony in the fact that practices which bind
a genre and its community also, as she put it, “keep people in their jobs”. More
importantly for her, though, the social nature of academic writing can be a distraction in
that it tends to encourage a focus on consensual, stylistic aspects of text to the detriment of
other, more difficult and perhaps more important issues of substance:

[This] keeps people worrying about how many references and things,
how many commas etc ( ...) I wonder sometimes if it’s because other
issues are harder to grapple with. Harder to give somebody feedback
on, and also harder to teach or, sort of, coach people at getting better
at.

Speaking of her pedagogical choices, she felt that while examples are important, they must
be “not too far beyond the level of where the students are now”. Working on texts in
groups can be helpful, particularly sharing examples of peers’ writing. Focused
“awareness-raising” work on specific vocabulary and sentence structure is useful,
especially when English is a students’ second or third language. But while there should be
a focus on style as well as content, this should not eclipse the latter:

But I try not to so too much on “you’re missing a comma”...I give
much more feedback on “you haven’t got your paragraph right” than I
do about things like commas, because | think they are the things that
are ignored, that [teachers] are afraid to tackle.

Beth

Beth is also originally from outside the UK. Currently working in teacher education, her
professional role includes a focus on academic writing at Masters level (level 7 in the UK
HE qualification framework). She felt that “the best academic writing is something you
want to read”, but her definition of academic writing differed from Odette’s in its
emphasis on logic and structure. Thus as a “logical way of putting forward ideas”, it
should be clear, well-structured and readable and follow certain established HE
conventions. Its ideas should relate to the question or topic in hand, and should



Beighton, C.; Blackman, A.

“incorporate” the views of other theorists, suggesting that these were secondary in some
way to what Odette called the individual’s own story. In addition, for Beth, students
should also provide a critical account, which meant an essentially dialectic procedure of
making sure the text was “relevant to the arguments for and against”. This was something
that students should “hopefully” do, suggesting that, again, this aspect of writing was a
goal rather than a criterion.

Like Odette, Beth felt that writing involved producing work defined more by its “higher
quality” than ‘“non-academic institutions”. She was not unusual in highlighting the
circularity of this argument, and pedagogically, Beth was clear that support is needed:

It’s bit like learning to cook. If you’ve never read a recipe before,
you’re a bit confused by what you’re supposed to do, and if you’re
asking someone to make a four-course meal and they don’t know how
to boil an egg, then of course it’s going to seem insurmountable.

Beth’s sensitivity to the challenges that one’s background might impose on the task meant
that she felt that one-to-one support is “much better than having group sessions”, since
individuals come with very specific issues which can’t necessarily be addressed in groups.
The first thing is always to look at what they have written, and then show other examples
which can make the penny drop. She insisted on the visual importance of being “able to
picture it” in order to understand the structures, approaches and language required.

Part of the role of pedagogy, then, is to tackle the barriers to academic writing. The first of
these, Beth felt, is the lack of pedagogy, in that academic writing is simply not taught at
all in many cases:

It doesn’t tend to be taught, that’s the problem and so it’s held up as a
sort of monolith to students as something they are supposed to
achieve and they have no idea what it means or how to do it, so it’s
actually quite frightening.

She first highlighted language as a big barrier, and the assumption in some students that
what is required is “some kind of Dickensian English”. This is made more difficult,
however, by what she calls the “pomposity of an awful lot of academics”, for whom
writing is an “ego trip”. Beth was very critical of those whose stance on writing is
dogmatic — proscribing first person subject pronouns was the example she gave — and
recognized “brilliant academics” by their coherence and ability to articulate what
academic writing is about without seeming pompous.
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Fear of failure was also a barrier, apart from a lack of ability, which might come from
having a background in other “languages” (maths, engineering for example). But an
equally important problem for Beth is the potential threat to identity. Students from other
cultures struggle with the conventions and norms, particularly those governing the kinds
of relationships that are expected with teachers:

If they have grown up in a culture where the academic is put on a
pedestal, an unattainable God-like figure, then again they don’t actually
think they’ll ever be able to be like that. (...) I want to do this course,
but I don’t want to become like you. I don’t want to become the sort of
person that my family, my friends won’t like.

Interestingly, she felt that support for learners with these barriers has to be more attractive
to the learner if it is to be taken up. Unfortunately, she said, support is not always
promoted in a helpful way by academics who, rather than help the learner, wash their
hands of them:

Sometimes we say “go along there for study skills” (...) We tend to
say, that’s not my job, I’'m an academic, I don’t do study skills, there
are people over there who do that.

Even when support has been provided though, degree-level qualifications are awarded
even when writing skills are not up to the expected standard. Her conclusion was that “I
think there’s a lot of sloppiness out there”.

Bella

Despite similarities in some points, Bella’s definition of academic writing differed
fundamentally from both Odette’s and Beth’s. Rather than focus on the demands of a
community or genre (Odette) or on the need to express one’s own ideas (Beth), writing for
Bella is more about working on “the body of knowledge that is out there”. Like her
colleagues, Bella was well aware of the role of convention and the fact that writing can
seem a rather self-justifying activity. For her though, academic writing is the ability to
summarize, organize and contextualize the work of others. Bella’s epistemological
standpoint informs what she means here, since for her existing knowledge was to be
“gathered” by the writer into “some kind of concise form”. This gathering involves
transferring and translating, and tellingly focuses on reading as a source of information to
be summarized.
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Bella echoed the view that a challenge exists in teacher education for those qualified in
subjects where academic literacy is not usually expected, making academic writing
something of an alien practice. Teachers then often wrongly assume that everyone
understands how to organize their thinking and thus the first step is to provide a “very
easy recipe” for clarity:

Number one I give them a formula, and I always say I’'m not after
Oscar Wilde, I’'m not after beautiful writing, I’'m after clarity and I
always say you’ve got to explain the what, the how, the why, the why
not, the improvements and the limitations.

She also felt that explicit work on a range of others’ writing was helpful, focusing on
students’ work (essays) to help identify strengths and weaknesses in the organization, in
how the knowledge is presented, or in how quotes are being used. She asks questions
about strategy (“was it an effective way of approaching it or not”), and “technical stuff”
for example by providing deconstructed essays which the students reorganize in order to
look for logic, successful threads and so on. Ultimately, though, for Bella, the approach
should not be too prescriptive, because of the different needs of the different writers. This
means “always letting them have a go”, providing plenty of practice and feedback which
comments on content as well as on style, and the chance to develop both an individual
“voice” and a set of practices that work. Both are emergent phenomena for Bella who, like
Beth, felt that confusion was an important response to the problems of writing.

3. Discussion

Odette, Beth and Bella all show the confidence in describing their practice that one would
expect from experienced teachers in this context. This suggests that little has changed in
this regard since Lea and Street’s findings in 1998: teachers of academic writing tend to
have clear but often contradictory ideas about what they are teaching.

This being said, fundamental differences in epistemological outlook marked these three
accounts, suggestive of constructivist, social constructivist and realist presuppositions.
Beth’s suspicion of the social context in which we learn to write leads her to take a
constructivist stance according to which knowledge is built at an individual level. Only
subsequently is it refined in the light of rational debate and, up to a point, in the face of
institutional threat and the “sloppiness” she suspects exists in some situations. Her
pedagogical choices follow this line, focusing strongly on individual support and
expression. Odette’s social constructivist position contrasts with this, since for her
knowledge and its acquisition are defined by essentially communal parameters. Her
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preferred pedagogical activities reflect this outlook, for example in their focus on group
work, shared texts and an eye for content expressed in an accessible way. All accept that
the construction of knowledge relies more on communicability than on details of form.
Bella’s view, finally, differs radically from both the others in taking a more realist
perspective according to which knowledge is “out there” to be processed by the writer.
Pedagogically, her activities focused on the kinds of practice which would help the writer
deal with the predictable confusion faced by the inevitable challenge of what is “out
there”.

These differences are interesting in themselves, and represent a healthy diversity in
teachers’ outlook. But they raise several questions for pedagogies of academic writing.
First, are teachers aware of the epistemological presuppositions which underpin their
pedagogical preferences? If so, how critically do they treat these presuppositions, and how
aware are they of other perspectives? Second, are teachers conscious that their
pedagogical choices may be driven by these epistemological presuppositions, and that this
may limit the way they respond to learners’ own more or less tacit epistemological
expectations? Third, are teachers aware that close colleagues might have radically
different views on these topics, and that these views may well differ radically from those
the student has heard before? Do they know that advice, teaching and support may be
completely different as a result?

4. Conclusion

Despite the technicist discourse of academic skills and criterion-referenced assessment,
the teachers in this study show how individual epistemological assumptions, deficit
discourses and institutional requirements play a key role in defining the details of
academic writing pedagogies. Despite their similarities, as soon as the details are
examined, we see important differences in how three colleagues actually go about
teaching and assessing academic writing. These differences are a form of “discoursal
dissonance” whose reduction, it has been argued, can empower students (Saunders and
Clarke, 1997). Such dissonance within an individual discipline and between individual
professionals may well have an impact on the academic’s own development as they
engage in writing for publication, but perhaps the most important question regards the
possible impact of these differences on students and their work. Additionally, if teachers
themselves find the decidedly non-textual activities of experience, experiment and
observation most beneficial as applied learning activities (van den Bos and Brouwer,
2014), why do we continue to rely on academic writing as a vehicle for knowledge? What
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is the future for academic writing whose pedagogies are based on the transmission of
formal features with little or no regard for content, ideas or originality?

These questions may well reflect what Jean-Francois Lyotard (1983) calls a différend: a
difference of opinion based on valid but fundamentally incompatible and conflicting
premises. As such, academic writing is an ethical problem at the heart of today’s academy.
Perhaps, as Bella suggests, our task is to familiarize students with these potentially
confusing differences. But unless teachers of academic literacy can address these
questions, students may continue to see academic writing as pompous and confusing,
undermining retention and success. In a context of rising student expectations and the
spoonfeeding, pass-at-all costs culture (cf. ltua et al, 2014; Cahill et al, 2015; Masika and
Jones, 2016) teachers risk adhering to plans which, while successfully prescribing the
outcomes of central educational processes, remain a failure (cf. Hagstrom and Lindberg,
2013).
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1. Introduction

In Austria as well as in many other countries vocational qualification programs are heavily
subsidised by tax money. Those programs aim to increase the amount of skilled workers
needed by the industry while decreasing the unemployment risk of the already employed
individuals that achieved additional qualifications. This type of training mainly takes place
at technical schools ("HTL", vocational schools) and other educational facilities managed
by Austrian commercial institutions like the WIFI — represented by the chamber of
commerce — and the BFI — represented by the chamber of labour. As the majority of all
training programs are free, they almost completely rely on the aforementioned subsidies.
This paper focuses mainly on educational programs in the fields of mechatronics and
electrical engineering. Building, programming and testing electrical circuits with
programmable logic controllers (PLC) is an integral part of practical final exams in this
sector.

2. Goal

PLC training is mainly performed on the following systems due to their availability at
training facilities as well as their wide spread use in the industry:

o Eaton Moeller Easy Serie 800
e Loxone

e Mitsubishi alpha

e Siemens Logo 8

e Siemens Simatic S7

Educational facilities offer laboratories in which the listed PLC systems can be used for the
duration of an exercise. Unfortunately, it has shown that trainees mostly lack basic
programming skills that in turn mean that they need intensive training in order to reach a
level that allows them to successfully pass their final exams. For this reason, trainees often
feel the need to work on additional exercises at home. This can be done using software
simulating different types of PLC systems but in many cases, real hardware would be more
adequate to improve effectively. Because of the usually high cost of PLC systems
equipping trainees with the needed hardware normally is not a sustainable option. The
following table lists the cost for both new as well as refurbished control units (the prices
include only the control units and not any needed extension units).
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System New [€] Used/Refurbished [€]
Eaton Moeller Easy | 290.- 80.-

Serie 800

Loxone 498.-1 n.a.

Mitsubishi alpha 170.- 40.-

Siemens Logo 8 140,-- 90,--

Siemens Simatic S7-300 | 849.- 250.-°

In addition to the control units proprietary software is needed in order to program, test and
simulate a PLC workflow. Loxone offers the needed applications free of charge while
Eaton-Moéller, Mitsubishi alpha and Siemens Logo 8 only offer limited variations of their
software on a free of charge basis (which would be still enough for training purposes).
Unfortunately, Siemens' Simatic software is expensive and not available in free variations,
which renders it not viable for additional training at home.

For this reason, the author tries to outline cost efficient alternatives that can be used to
increase the amount of practical education for trainees.

3. Approach

In order to make it possible for trainees to work on additional exercises without the need of
a laboratory it was necessary to find components that could be used in a way that stays
close to the normal usage in the industry while staying affordable. The easiness to acquire
the necessary equipment is another main issue.

The maker movement that established itself in the technical society during the last couple
of years uses many components for home automatization, small-scale mechatronic projects
and quite sophisticated electronical engineering endeavours while staying extremely cost
effective. So-called single board computers (SBCs) are broadly used by this group and offer
open computing platforms with very comfortable hardware access. SBCs like the Beagle
Board and Raspberry Pi as well as simplified micro controller platforms as the Arduino are
widely used and cheap enough for amateur usage.

The Raspberry Pi — a product produced by the Raspberry Pi Foundation in Great Britain —
was developed in order to offer students an affordable computing platform for the use in

1 .
For schools Loxone offers a 90% discount

Since there are various models within this family prices can be higher
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computer science and electrical engineering. Being well documented, affordable (the model
2 costs around € 30.-) and easy to integrate in a various array of projects the Raspberry Pi
was chosen as a key element for the affordable training platform.

Using the SBC peripheral devices like switches, light emitting diodes, sensors and so on
can be controlled via the programmable general purpose input and output pins (GPIO).
Unlike other microcontrollers like the Arduino the Raspberry Pi can only sustain an output
voltage of 3.3 V in contrast to an output VVoltage of 5V or 24 V which is more often used in
the industry. The way in which to solve this will be outlined in a following paragraph.

As the Raspberry Pi is a fully functional computer (one of the reasons why the author
favours it over the Arduino which is merely a micro controller) it can be used with different
operating systems (OS). In this case Raspbian — a derivative of the Debian GNU/Linux
distribution — is used as it is well documented, freely available, modifiable and compatible
with a wide range of software packages. The OS is installed on a micro SD card using
another computer or bought with a preinstalled OS image.

The SBC can be used to program automation tasks in different programming languages,
environments such as C/C++, Python and JavaScript but as trainees in this field normally
do not have computer sciences, and no substantial programming background another more
suitable software environment had to be found. CoDeSys (Controller Development System)
— developed since 1994 by the German company 3S Smart Software Solutions GmbH —
offers a IEC 61131-3 conform programming environment which is compatible with the
Raspberry Pi running Raspbian as well as very close to the development processes used by
the most PLC systems. The development environment supports the following programming
methods:

e IL (Instruction List)

e ST (Structured Text) —a programming language similar to Pascal
e LD (Ladder Diagram)

e FBD (Function Block Diagram)

e SFC (Sequential Function Chart)

Additional useful features included in the CodeSys development environment are an
implementation of a continuous function chart — a SFC extension — as well as a powerful
visualization tool that would be lacking in the software solutions offered by Eaton-Méller
and Mitsubishi alpha. In the most cases trainees would have to solve problems
programmatically using FBDs which during their final exams targeting one of the listed
usual PLC environments. The transition from CodeSys to those platforms utilizing FBDs is
easy because the programming environment strictly adheres to the standards and best
practises. The strict implementation of normed automation workflows as well as the fact
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that CodeSys can be used free of charge on an unlimited amount of development computers
as long as it is not used in a productive commercial embedded systems context are of
advantage for the goal of providing a cost effective solutions for technicians in training.In
order to simulate, test and run the programs on a Raspberry Pi a CodeSys plugin is
required. This adapted runtime can be downloaded free of charge and used without
functional limitations for two consecutive hours at a time before it has to be restarted.
Unlimited usage can be acquired through the purchase of a licence currently costing € 35.-.

As mentioned above the Raspberry Pi only offers 3.3 V output voltage at the GPIO-
interface. In order to work with an output voltage of 5 V which is more widely utilized in
the industry and is therefore more suitable when standard sensors and actuators are to be
used. The easiest way in accomplishing this task is converting the GP1O-interface to the
standard 12C bus. This is done using a special interface board provided by the German
company Horter & Kalb shown in Fig. 1. Fig. 2 shows the interface attached to the
Raspberry Pi.

Fig. 2. 12C Interface for the GPIO Fig. 1. 12C Interface attached to Raspberry Pi
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Based on the 12C Bus Horter & Kalb offers the following modules:

Digital 1/0-Cards
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Fig. 3. Digital input card 8 bit Fig. 4. Digital output card 8 bit

It is extremely helpful that the status of the inputs and outputs are signalized via low-
current LEDs in order to help students to get a quick overview of the external connections.

Analogue 1/0-Cards
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Fig. 6. Analogue output card 12 bit Fig. 5. Analogue input card 12 bit

All the five above-mentioned cards can be either bought as assembly kits or already
assembled and fully tested. Buying the Kits is a good idea, if the students should also train
their skills in reading technical drawings and in soldering. Buying the Kits also helps cutting
the costs down.

For demonstration, purposes there are three more very convenient cards available.
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Fig. 7. Simulator for Fig. 9.  Simulator for 8 Fig. 8. Simulator for 6
5 analogue inputs digital inputs different analogue values

With the help of these cards, one can very quickly set up demonstrations for different input
and output situations. There is no need that the students have these cards at home, because
at home they have time enough to work with real signals at the analogue inputs and for
instance with LEDs at digital outputs.

In a real industrial environment normally all components including the PLC are mounted on
a DIN-rail. In order to achieve the normal look and feel, corresponding brackets are
available at very moderate costs.

Bracket for DIN rail assembly
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If you put all together to a working system, which behaves like a real system, it looks as
shown in Fig. 11.

Horter & Kalb

wow Naster

complete PLC system based on the Raspberry Pi

Although this system is a realistic model of a PLC controlled industrial environment, it has
to be clearly stated that these components are not intended to be used in a real system due
to the lack of robustness; however, for educational purposes they fulfil all the expectations.

Usage of the 12C bus also enables the usage of a special interface to be controlled via the
USB-interface of a PC or Laptop. With this solution, it is possible to show the students the
fact, that there are more ways to accomplish a given task.

4, Actual results

The author has used this type of development environment for training purposes since early
2016. As the desired outcome could not be measured yet — a meaningful metric indicating
success would be an increased rate of positive final examinations for the training programs
— scripts, slides, practical examples and the overall set up of the environment are still
evolving constantly to meet the needs of trainees. In programs in which the environment
was already used it has shown that about the half of all trainees already owned a Raspberry
Pi SBC — making the platform even more cost effective — and those who were not familiar
with it quickly adapted. Many participants also reported that they started using different
components — if not the whole environment — to implement private automation projects.
Working with CodeSys helped the trainees to better understand the logic of programming a
PLC. Significant improvement of their knowledge in this field could be measured in several
exams during the courses.
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Regarding the transformation from knowledge achieved in this environment to professional
usage it has shown that the acquired skills translate well to the most systems — only STEP7
for SIMATIC needs additional training as this system uses a lot of terms differently than
they are trained using the new development environment.

In the meantime, it became more apparent that Codesys enters more fields within the
automation industry. The newest member of this family are the new ASI-bus-controllers,
which only can be programmed using Codesys and will therefore also be used during the
final exams starting summer 2017.

5. Summary

In conclusion, the so far observed results offer promising prospects for the future.
Participants have already given positive feedback and stated to be glad to have an
affordable solution to gather experience at home. This solution will become especially
productive when the time of intensive preparation for the final exams is due to begin. The
trainees will be able to repeat exercises at their own pace and repeat relevant topics in order
to prepare for their examinations. This offers much more available time for practice than
under the current system where practical exercises can only be held during a view modules
spent in laboratory environments.

As the system actively proves trainees that PLC projects can be realized on a relatively
small budget and offers them the possibility to work on their own. It encourages them to
play around with the different possibilities and have fun while learning exciting new
technologies.

Being low cost this development offers great opportunities for schools and other
educational institutions which normally operate on tight budgets and cannot make a lot of
investments in technical infrastructure for additional laboratories and the refurbishment of
already existing practice environments.

In preparatory courses financed by the participants without subsidies it would even be
possible to outfit them with a set of their own which could be used in distance- and e-
learning sessions which would have been unthinkable in programs where practical exercise
is bound to laboratories. This would make it easier for trainees with packed working
schedules to attend such programs.
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Abstract

The purpose of the study is to examine PechaKucha helps EFL Learners’ to
enhance their Public Speaking Performances and to explore useful
information regarding the PechaKucha implementation as a learning tool.
This study was conducted with sixty students at the University level. They
were assigned into two groups randomly as experimental and control. The
experimental teaching put into practice PechaKucha in accordance with
public speaking activities. Meanwhile, the control group was given
conventional speaking lessons only. To assess the performance the initial and
post-testing by means of analytic scoring rubrics were used. In addition, a
survey questionnaire was administrated to experimental group to examine
their attitudes towards using Pecha Kucha in improving public speaking
skills.

The results showed that themost number of students in the experimental
group scored higher points than the control group. It can be concluded that
the average performance of experimental group on the speaking public
presentation skills posttesting increased in 10% comparing with that of the
control group. Questionnaire’s results reported that EFL learners in the
experimental group mostly conveyed positive attitudes. This study
recommended that EFL students need to be familiarized and trained with the
use of PechaKucha technology into their EFL teaching.

Keywords: Public Speaking Performance, PechaKucha, Rubrics, EFL.
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1. Introduction

Technology has changed the nature of instruction and learning. Teachers are exploring
digital technologies to make learning more effective and engage students actively.
Technology promotes socially active language in multiple authentic contexts due to its
“accessibility, flexibility, connectivity speed and independence of methodological
approach” (Gonzalez, J. A., 2009). More importantly with interactive web resources that
provide the benefits of networking and real time communication the students can continue
to learn the target language and enhance their cultural understanding outside the classroom
(Bush M. D., 2007). The digital resources allow teachers to create new techniques, as well
as reevaluate and improve the more traditional techniques that helps bring the target culture
into the classroom. Methodologists argue that language learning should occur in a dynamic
and active manner (Pitler H.,2006, Meadows D., 2003, Macquire J.1998, Razmia M,
Pouralib S, Nozad S., 2014). Technology-based activities together with an inquiry learning
approach allow students to interact directly with the second language and its culture without
time and place restrictions and to explore and construct a deeper understanding of target
language cultural knowledge according to Ellis R. (1986), cited in Dema O., Aleidine J.
(2012) a lot can be done with Powerpoint from creating basic presentations to photo
albums,  timed  presentations  with  recordings, hyperlinked games and
fascinating PechaKucha (PK). It is important that the research carried out by the GIAPEL
group Villanueva, Ruiz-Madrid & Luzon (2008 and 2010) relied on the assumption that
when “working with Web-mediated texts, students need to become wreaders and develop
strategies which involve the integration of the reading and writing competence into a single
wreading competence which means interaction with the text in all the ways for constructing
meaning in a digital environment”.

Originally PechaKucha is the Japanese word for conversation or “chit chat” which was
created by two architects in Tokyo who were tired of dreadful PowerPoint presentations.
PechaKucha is designed to force speakers to prepare shorter, more creative, and more
polished PowerPoint presentation. More importantly designing a PechaKucha presentation
motivates speakers to think about their subjects in very different ways. A presentation is
created using PowerPoint or any other presentation software. Presenters are only allowed
20 slides and those slides must automatically advance every 20 seconds thus the “20x20”
label. Consequently, presentations should never be longer than 6 minutes 40 seconds
because of this format, the PowerPoint slideshow must depend on visuals, rather than text-
heavy slides. This is one of the best characteristics since speakers often abuse text in
slideshows. Seeing PK facilitated by Jeremy Harmer at the 46th Annual International
IATEFL Conference & Exhibition in Glasgou, Scotland, his presentations outstood having
structure with a perfect introduction and conclusion and an internal structure clear main
points, transitions that guided the audience through the slideshow. Hence the words and the
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visual aid complement each other rather than just mirroring each other. Presentations are
expected to be polished, professional, and engaging because of the time constraints, the
auto-advancing slides, and the format, speakers spend more time planning and practicing
their presentations as Scott Thornbury acted in his Youtube presentations “Exposure
Immersion and Technology” (2015). Audiences are more likely to be engaged.
Consequently, speakers need experience presenting their ideas in a short period of time and
in a more creative, engaging way. Because of the short presentation, the audience should
have plenty of time to ask questions and make comments about the presentation. PK
mainstreams such language abilities as fluent speaking, public presentations skills,
mastering computer assisted learning. Every ability in its turn has significant features which
are necessary for students to perform brilliantly so that to be ready for professional
endeavor and possess self-confidence and be assured professionally.

2. Methodology

2.1. Participants’ profile

Methodological basis of the research are integrated general and specific methods, including
observation, study and synthesis of experience, questioning, experiment and critical
analysis of scientific and methodical literature on the problem and statistical analysis.
Firstly we learned information on fundamentals of PK: its history of development, ways of
implementation and structural basis. The practical part of the research was based on
designing lessons during 5 weeks and their realization in Kazakhstani English language
classroom and then was presented an analysis of the experiment from the three sides: to the
impact on speaking skills development, public presentations skills and average academic
performance.

Our research was held in the Eurasian National University with the 2d year students of the
speciality “Foreign Language: Two Foreign Languages” aged 19-20. There were 3 groups
totally 60 students including 18 males and 42 females. Each group is divided into two
subgroups due to the academic aptitude: subgroup “A” and subgroup “B”, 10 students in
each. Subgroup “A” overall has the same marks and level of knowledge as subgroup “B”.
The research was held in group “B” which called experimental with implementing PK
while group “A” control has a traditional teaching approach. Students are quite united; they
respect and value each other. The academic proficiency of the whole group is high enough.
There is no evident leader in the class. However, there are a couple of girls who eagerly
arrange all class activities and keep the students united. They are the most responsible
persons who are ready to help with any arrangement. Overall the students are well-
mannered. They do not unitize obscene language, at least, in teacher’s presence. At the
lessons the part of the group is active and loud, another part is quiet silent. Teacher has to
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make effort to arouse them from the indifference. Subject-matter of texts and assignments
meet the students’ needs and interests in compliance with claimed age. Majority of students
have B1 level of English proficiency.

2.1. Pre-Experimental Procedures

The purpose of the PK project was targeted as to improve speaking fluency and coherence,
to develop lexical and grammatical accuracy and make better pronunciation. The
descriptors as fluency and coherence, lexical resource, grammatical range and accuracy,
and pronunciation are used worldwide in assessing IELTS speaking results. We added
Body Language as set aparted descriptor for maintaining public performances skills. Body
Language includes nonverbal communication, physical presentation and visuals
(Appendix). So beforehand during the first week we observed the experimental and control
groups, gave them survey questionaries about their speaking skills in public and self-
evaluation. Furthermore the initial test consisting of 2 sections was elaborated to analyze
students’ speaking skills in both groups. The checking was conducted during one academic
hour at the first week, besides, in experimental and control groups were 30 students in each.
So every descriptor counted in number of students according to their points of speaking
descriptors. The results of the initial testing are illustrated in Tables 1 and 2.
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Speaking Descriptors/ Fluency Lexical Pronunciation Body language
. and Grammatical
Points%/ Number of students
coherence accuracy

100-80% 8 10 8 7
79-60% 11 10 12 9
59-40% 5 3 5 7
39-20% 4 3 3 4
19-0% 2 1 2 3

Table 1. The Control “A” subgroup students’ public speaking initial test results

Speaking Descriptors/ Fluency Lexical Pronunciation Body language
. and Grammatical
Points%/ Number of students
coherence accuracy

100-80% 7 8 8 5
79-60% 9 8 10 8
59-40% 6 5 7 6
39-20% 4 5 3 7
19-0% 4 4 2 4

Table 2. The Experimental “B” subgroup students’ public speaking initial test results

As we can see in Tables 1 and 2 analysing the first descriptor — fluency and coherence —
control group has better results as 8 and 7 (100-80%), 11 and 9 (79-60%), 2 and 4 (19-0%)
correspondingly. Regarding lexical and grammatical accuracy also students from control
group get higher points than experimental one: 100-80% points have 10 students in group
“A” while only 8 students in group “B”. Besides 4 students from experimental group have
the lowest results. Nevertheless, students with good pronunciation 100-80% and next points
are observed in both group equally. Also, the number of students in control group in
accordance with body language descriptor is slightly higher than in experimental one.
Hence observing speaking initial testing results of control and experimental groups the
highest points of all descriptors are occurred in control “B” group.

2.2. Experimental Procedures

Totally our experimental teaching lasted 5 weeks by reference to syllabus we had English
lessons 3 hours weekly. In fact the experimental group “B” implemented PechaKucha in
accordance with speaking activities. Meanwhile, control group “A” had parallel lessons
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with the same topics on given conventional speaking lessons only. It was important for our
experiment to have a complete picture of the positive and negative aspects of the PK using
in classroom setting that’s why results were assessed in the pre- and post-testing due to
analytic scoring rubrics. Firstly, we explained PK characteristics and discussed its
implementation at the English classrooms according to the syllabus during the first week.
Moreover we introduced analytic scoring rubrics as an assessment. We started by doing a
presentation ourselves about something that relates to our lifestyle. The students were
encouraged to choose a topic which has personal significance to them so that the whole
class could find out more about each other through the presentations. So the topics under
experiment were “Art and Literature in Our Life”, “Performance art”, “Green issues”. We
provided examples as good online examples using official PechaKucha website at:
http://www.pecha-kucha.org/. Then, during the second week we slightly increased the time
for each slide and allowed longer presentations so that to prepare them to speak fluently and
master public speaking performance and relieving a stress of speaking in public. At the
third week we asked students to try to use a ‘Pecha Kucha’format: 20 slides by 20 seconds
which was more rigid but often more enjoyable. Next, we complicated tasks for students
with taking their own photographs for the presentation, encouraging students to orally cite
sources and providing audience handouts with full citations as a part of the assignment
during the 4™ week. The main purpose was to create interest in their topics among the
audience and get students thinking critically and speaking relaxed about topics. This format
was centered on the idea of audience analysis and, therefore, asked for speakers to think
about the most critical components of the topic, the best way to visually represent the ideas,
and the most interactive way to present the material verbally and nonverbally. Finally, at
the 5™ week we dicussed feedback of implementation PK and the experimental group
completed questionnaire and analysed scoring rubrics.

2.3. Experimental Results

Post-test was prepared using initial test structure, thus, it consists of 2 speaking parts in
both groups so that to compare the improvement of speaking skills in public performances.
In both groups were the equal number of students: 30. As it was mentioned above, the
descriptors were as follows: Fluency and cohererence, Lexical resource, Grammatical range
and accuracy, Pronunciation, Body Language. In accordance with initial testing every
criterion of the post experimental testing counted in number of students depending on their
points of speaking descriptors. The results of the post testing are illustrated in Tables 3, 4.
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Speaking Criteria/ Fluency and Lexical Pronunciation Body
. coherence Grammatical language
Points%/ Number of students
accuracy
100-80% 7 10 8 8
79-60% 10 9 12 7
59-40% 7 4 5 7
39-20% 4 3 3 4
19-0% 2 1 2 3
Table 3. The Control “A” subgroup students’ public speaking post test results
Speaking Criteria/ Fluency and Lexical Pronunciation Body
. coherence Grammatical language
Points%/ Number of students
accuracy
100-80% 8 10 9 8
79-60% 10 9 10 8
59-40% 6 5 7 7
39-20% 5 4 3 6
19-0% 1 2 1 1

Table 4. The Experimental “B” subgroup students’ public speaking post test results

As the Tables 3 and 4 denote there are differences between experimental and control groups
regarding fluency and coherence on initial tests and posttests: according to 100-80% points
in group “B” 7 and 8, in group “A” 8 and 7 correspondingly. But according to 39-20%
points the number of students of the first descriptor in the experimental group — 4 and 5- is
higher than in control — 4 and 5. The highest positive deviation is observed in experimental
group regarding pronunciation improvement (100-80%, 19-0%) which is higher than in
control group. Therefore, there is no significant correlation on lexical and grammatical
accuracy in both groups. According to the Tables 3 and 4, less students of control group get
points (19-0%) of body language descriptor.

But actually in comparison with the control group, the moderated average variance of the
experimental group is higher in all descriptors. The results point out that all participants of
the control group had made some improvements after the study but the improvement was
not as big as the one made by the experimental group learners. The average variance of the
experimental group was obviously superior to that of the control group showing that the PK
technique could effectively enhance the public speaking performances of the students.
Regarding the results of initial testing and posttest we can observe dynamics of the first
descriptor as fluency and coherence through experimental group only: 100-80% - 7 and 8
students correspondingly, 79-60% - 9 and 10 students, 19-0% - 4 and 1. In addition, the
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second descriptor as lexical and grammatical accuracy in post-test were 10 students with
100-80% comparing in initial 8 students, only 2 students get 19-0% instead of 4 in initial.
Therefore, it can be concluded that the average performance of experimental group on the
speaking public presentation skills posttesting increased in 10% comparing with that of the
control group. The results showed that the students in the experimental group scored
significantly higher than the control group. Aditionally questionnaire’s results reported that
EFL learners in the experimental group mostly conveyed positive attitudes. This study
recommended that EFL students need to be familiarized and trained with the use of
PechaKucha technology into their EFL teaching.

3 Findings

The research focused on how to implement PK techniques in the classroom, describing its
pecularities, and explaining teacher roles and student tasks; therefore, this research gives a
clear picture of how to integrate PK into University levels. Consequently, the new
knowledge generated by this research can be implemented corresponding future educational
policy. Firstly, in the practical part the results of the initial test in both control and
experimental groups were presented. Secondly, the sequence of topics were generated
using PK format have been created in the past to help educators achieve better learning
outcomes on speaking skills in public performances and probed experimentally. Thirdly,
the post-test was held and the findings indicate that the learners in the experimental group,
initially having inferior results, noticeably improved performance according to traditional
grading system and speaking skills criterion; the students in the control group have showed
practically the same results as in initial test. As a result PK significantly improves students’
speaking skills in public much more than the traditional way of teaching. Thus, the
experimental results of students’ performance confirm PK as learning tool can engage
students in the practical environment. PK makes practice and training more engaging,
diverse, and customized to their needs and challenges. Through the process of PK students
can turn narratives into multimedia productions to develop their speaking skills fluently and
act more assured. The technique of PechaKucha can be used effectively in Kazakhstani
classroom setting to improve English language acquisition. What is more students from
experimental group presented stories using digital images, photographs, video, animation,
sound, music, text and a narrative voice boosted the positive motivating impression. Thus
research has emphasized that using PechaKucha to communicate and to learn therefore
involves being able to understand the new discourse practices for constructing new
knowledge.
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4. Conclusion

The innovative PechaKucha as new learning tool allows teachers to create and improve the
more traditional techniques into the classroom. Based on the main aim of this research in
investigating the peculiarities of PK and proving the effectiveness of using this
technological tool experimentally in teaching a foreign language we summarise that surely
PK is a significantly essential part of any English classroom focusing on the principle of
cooperative learning in public speaking performances. This study contributes to new
understandings of how to create authentic learning context that can be used in a range of
educational settings. We would like to sum up with words that our research work is done in
Kazakhstani classroom and its results have an important scientific significance and practical
value for English teachers at any schools, University and language courses worldwide.
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Appendix

RUBRICS
POINTS Fluency and coherence Lexical resource, Grammatical range and Pronunciation Body Language
accuracy

100-80% *speaks fluently with | «usesa wide vocabulary resource readilyand | ¢ uses a wide range of | Excellent posture
only occasional repetition | flexibly to convey precise meaning, ¢ uses | pronunciation features with no swaying.
or self correction; less common and idiomatic vocabulary « sustains flexible use of Gestures are
hesitation is  usually | skillfully, with occasional inaccuracies features, with only occasional | smooth and
content-related and only « uses paraphrase effectively as required, « lapses appropriate.
rarely to search for | uses a wide range of structures flexibly, «+ | ¢ is easy to understand | There is no
language, <+ develops produces a majority of error-free sentences throughout; L1 accent has | fidgeting. The
topics coherently and | with only very occasional inappropriacies or | minimal effect on | speaker appears
appropriately basic/non-systematic errors intelligibility completely at ease.

79-60% *speaks at length without « uses vocabulary resource flexibly to discuss * uses a wide range of | Speaker usually
noticeable effort or loss | a variety of topics, * uses some less common | pronunciation features maintains good
of coherence and idiomatic vocabulary and shows some « sustains flexible use of | posture, but may
+ may demonstrate | awareness of style and collocation, with | features, with only occasional | sway or lean on the
language-related some inappropriate  choices, ¢ uses lapses podium. There is a
hesitation at times, or | paraphrase effectively e is easy to wunderstand | small amount of
some repetition and/or | < uses a range of complex structures with throughout; L1 accent has | fidgeting. There are
self-correction some flexibility effect on intelligibility a few gestures.
* uses a range of | * frequently produces error-free sentences,
connectives and | though some grammatical mistakes persist
discourse markers with
some flexibility

59-40% * is willing to speak at *has a wide enough vocabulary to discuss *uses a range of pronunciation Speaker leans on
length, though may lose | topics at length and make meaning clear in | features with mixed control the podium and/or
coherence at times due to spite of inappropriacies « shows some effective use of | fidgets.
occasional repetition, « generally paraphrases successfully, *uses a | features but this is not | There was very
self-correction or | mix of simple and complex structures, but | sustained little gesturing
hesitation with limited flexibility « can generally be understood | and/or movement.
* uses a range of | * may make frequent mistakes with complex throughout
connectives and | structures though these rarely cause
discourse markers but not comprehension problems
always appropriately

39-20% *usually maintains flow *manages to talk about familiar and *uses a range of pronunciation Speaker leans on
of speech but wuses | unfamiliar topics but uses vocabulary with | features with mixed control the podium and/or
repetition, self-correction limited flexibility, « attempts to use « shows some effective use of | fidgets.
and/or slow speech to | paraphrase but with mixed success, | features but this is not | There is no
keep going, ¢ may over- *produces basic sentence forms with sustained gesturing and/or
use certain connectives | reasonable accuracy, * uses a limited range of | < can generally be understood | movement.
and discourse markers more complex structures, but these usually | throughout, though
« produces simple speech | contain errors and may cause some | mispronunciation of
fluently, but more comprehension problems individual words or sounds
complex communication reduces clarity at times
causes fluency problems

19-0% *cannot respond without | *is able to talk about familiar topics but can | *uses a limited range of | Tension and
noticeable pauses and only convey basic meaning on unfamiliar pronunciation  features, ¢ nervousness are

may speak slowly, with
frequent repetition and
self-correction

+ links basic sentences
but with repetitious use
of simple connectives
and some breakdowns in
coherence

topics and makes frequent errors in word
choice, « rarely attempts paraphrase

« produces basic sentence forms and some
correct simple sentences but subordinate
structures are rare, « errors are frequent and
may lead to misunderstanding

attempts to control features
but lapses are frequent

obvious and the

speaker has
difficulty
recovering from
mistakes.
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1. Introduction

Throughout the past decade, the nexus between theory and practice has gained increasing
attention in higher education policy. One of the main driving factors for this recently
renewed interest in the relationship between theory and practice has been initiated by the
Bologna reform process and the formulated key goal of upgrading the employability of the
graduates. Mainly the need to prepare students for the swiftly changing requirements of the
global labour market in a knowledge-based society has demanded a shift to more practice
orientation (Scott, 2003). Lately, the university-based teacher education in Germany has
changed tremendously by the introduction of the so-called practical semester
(“Praxissemester”) in almost every state (Bosse, 2012). Even if internships are exceedingly
appreciated by teacher students (Makrinus, 2013) and although it is argued that bridging the
gap between theory and practice needs to expose students with real classroom experiences
(Zeichner, 2010), Arnold et al. (2014) have recently asserted a lack of empirical evidence
about learning and professional devolvement of students in these new forms of field
experiences in teacher education. Particularly in Germany empirically studies on the
question of the unintended effects of field experiences that would help to “overcome the
naive notion that internships have (quasi-)unlimited benefits” (Arnold et al. 2014, p. 17) are
currently sparse. Furthermore, general attitudes of teacher students and especially changes
in such attitudes based on practical experiences are still a desideratum, because studies have
often examined domain-specific attitudes, especially on mathematics (overview at Fives &
Gill, 2015; Reusser & Pauli, 2014).

2. Objectives and research questions

Against this background, the present study aims to examine new insights into the changes
of attitudes of teacher students towards the relationship between theory and practice based
on their practical experiences during the practical semester. Therefore, we can formulate
the following research questions:

(1) What attitudes towards the relationship between theory and practice have teacher
students, and how do they change during a practical semester?
(2) Does the practical semester bridge the gap between theory and practice?
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3. Theoretical Framework

In research on teacher education, attitudes or beliefs have long been considered to be an
important part of teacher competence (Baumert & Kunter, 2006). There are different
definitions of attitudes as well as synonymous terms such as beliefs, ideas, subjective
theories or value systems (see the overview in Calderhead, 1996; Pajares, 1992; Reusser &
Pauli, 2014). Often the aspect of evaluation regarding an object is emphasized as an
important defining characteristic. In a widely-used definition, Eagly and Chaiken (1993)
define an attitude as "a psychological tendency that is expressed by evaluating a particular
entity with some degree of favor or disfavor” (p. 1). Because attitudes are regarded as value
judgments, they may differ in terms of their valence and intensity. The strength of an
attitude plays a decisive role in the variability of attitudes. Strong attitudes apply as being
more stable and more resistant concerning changes over time. Moreover, it is likely that
they regulate information processing and behavior.

4. Methods

This study is part of the longitudinal research project "Intensity and stability of job-related
attitudes™ (1SabEL), which is being carried out at the University of Flensburg since 2014.
The project aims at measuring the change of job-related attitudes of teacher students in the
context of academic and practical phases. It takes individual and institutional characteristics
into account. The scale of the present sub-study is based on a qualitative study of Thon
(2014) who has reconstructed three dimensions of the relationship between theory and
practice of teacher students in a Bachelor’s programme (1. practice orientation as a
condition of comprehension, 2. application of theory to practice and 3. independence
between theory and practice). The items were formulated in the sense of an attitude as an
evaluative judgment. The survey covered a four-stage response format (Likert scale) with
respect to the consent to the statements (1 = "not true" to 4 = "exactly true"). The
dimensionality of the scale was tested in a preliminary study. The scale was part of a pre-
post study within a 10-week internship (practical semester). Thereby the three-factor
structure of the scale was tested again, using confirmatory factor analysis. The analysis was
conducted with the program M-Plus. In accordance with the recommendations of various
researchers, the present study used several fit indices to evaluate the adequacy of the
specified model. In addition to the y2-test, the fit indices CFlI, RMSEA and SRMR are
reported. The model evaluation was based on the recommendations of Schermelleh-Engel
et al. (2003). The analysis of mean differences of attitudes toward the complexity of
teaching was carried out using a t-test for dependent samples.
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5. Data sources

The sample of the present analysis included the cohort of Master’s students in the practical
semester. This is implemented at the University of Flensburg for 10 weeks in the third
semester of the Master’s degree programs, for teaching both at primary schools and at
comprehensive schools (lower secondary level). The first data collection took place in
October 2014. Altogether 78.62% or 239 of the 304 student teachers participated in the
questionnaire survey, carried out during an introductory session on the practical semester.
At this time 47.7% of the teacher students were registered for the Master of Education
program for primary school and 52.3% for the Master of Education program for
comprehensive school. A total of 78.6% of the teacher students were female. During the
second data collection in February 2015 233 teacher students (76.64%) were surveyed
again. The survey was executed in an obligatory course of the practical semester.

6. Results

Table 1 shows the sub-dimensions of the scale "attitudes towards the relationship between
theory and practice” with an item example for each dimension and the internal consistency
for pre- and post-surveys. The Cronbach Alphas are between .67 and .87 and can be
assessed as being acceptable to good. The specified measurement model for the scale has an
acceptable model fit (y* = 60.71 [df = 41], p = .02; CFI = .97 ; RMSEA = .05 ; SRMR =
.05) (see Figure 1). Almost all indicators load high on the three distinguished latent factors
(A= .44 to L = .84). All indicators contribute significantly to the explained variance.

Table 2 presents the means and standard deviations of the pre-post survey and the results of
T-test for dependent samples. For the first measurement point, the findings show average
differences between the dimensions of attitudes toward the relationship between theory and
practice. The highest agreement shows up for the dimension "practice orientation as a
condition of comprehension”, followed by the dimensions "application of theory to
practice”. The lowest mean value appears for the dimension "independence between theory
and practice".

The results also reveal that two of three dimensions of the sub-dimensions significantly
change within the practical semester in the direction of less approval for the dimension
“practice orientation as a condition of comprehension” and for more approval for the
dimension “independence between theory and practice” The effect size of the mean
differences can be regarded as small effects (see Cohen, 1988). The effect is for the
dimension "practice orientation as a condition of comprehension” is d = .20 and for the
dimension "independence between theory and practice“ d = .10.
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Table 1. Sub dimensions of the scale “attitudes towards the relationship between theory and
practice” and statistical values.

Subscale Item example o o

pre post
practice orientation as Practice orientation makes the theory .84 .86
a condition of clear.

comprehension (POC)

(4 items)

application of theoryto  Theories have to be applicable. .67 .70
practice (APL)

(4 items)

independence between  Theory and practice are not the same. .68 .70
theory and practice
(IND)

(3 items)

67 .84 84 66 62 .65.44 60 .73.83 .41

L 4NN NN N

R R Wl TR, J G R R A A

55 20 30 56 .61 59 .81 64 46 31 84

5

7 TP10 T 3

Figure 1.Three-factor-model of the scale “attitudes towards the relationship between theory and practice”.
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Table 2. Mean differences in the attitudes toward the relationship between theory and practice

M (SD) M (SD) t (df) Cohen’s d
pre post
practice orientation as 3.50 (.54) 3.38 (.63) -2.72 (223)* 21
a condition of
comprehension (POC)
application of theory to 3.15 (.56) 3.20 (.57) 1.15 (176) 0.04
practice (APL)
independence between 2.19 (.67) 2.32 (.66) 2,46 (214)* .10
theory and practice
(IND)
7. Discussion

The present sub-study aimed to develop an instrument that can measure the attitudes
towards the relationship between theory and practice, based on a reconstruction by Thon
(2014). The postulated three-factorial structure of the construct is empirically detectable.
For the specified model, acceptable model fit values could be determined. The analysis of
the reliability showed adequate internal consistency for the three sub-scales. In the
longitudinally pre-post study could be shown, that the attitudes of teacher students differ in
a statistically significant manner between the measurement periods for two dimensions. The
dimension "practice orientation as a condition of comprehension“ significantly decreased
while the dimension “independence between theory and practice” significantly increased in
the post study. The empirical findings suggest that the contradiction between theory and
practice tends to increase after the practical semester. Thus, we can conclude that the
practical semester does not bridge the gap between theory and practice. Following the
present findings, the changes in attitudes in the practical semester should be compared with
different phases of the teacher education program. It should be proved, on which certain
conditions these changes are dependent, or in what interaction they stand with selected
individual characteristics of the student teacher.
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1. Introduction

The objective of this work is to analyze the impact of the financing policy of the SEP in the
institutional progress of those UPES between 2001 and 2013; its incidence in the
improvement of its educational quality and equity; and to contribute to the debate regarding
the concerns of the country’s UPES. To do that, a model that relates the bidding subsidy
received by the UPES with their performance indicators are estimated and econometric
exercise is performed. This allows an evaluation of the effectiveness of the SEP’s policy in
order to promote and motivate best institutional practices. The results achieved allow
upholding that the model for assigning them has been successful in the attainment of its
proposed objectives.

In the second part of this work the problem of financing higher education in Mexico is
discussed, the different stages that have been traversed in their developmental process, as
well as the different policies that the State has put in place. After that the methodology is
presented and the handling of the information that has been used is described. In the fourth
part the most important relationships between the strategic variables and the performance
patterns, are analyzed for the IES’s associated with extraordinary public financing carried
out during the period being analyzed. Finally a reflection about the main findings arrived at
during this herein research is made.

2. The discussion over financing public higher education in Mexico

The higher learning system (SES) in Mexico, between 1970 and 1982 had a phase of rapid
expansion in its enrollment supported by a greater allocation of resources. This process
allowed greater opportunities for access to a growing and diverse population, but at the
same time characterized by an absence of policies that would give coherence to the
educational system as a whole and for its negative impact to the quality of the majority of
the educational programs of public universities (Mufioz 1988; Bruner 1994; Arizmendi and
Mungaray 1994; Rodriguez 1995). Therefore a public debate was started regarding whether
it was pertinent to continue supporting this sector within a context characterized by growing
social need and scarcer economic resources. During the decade of the eighties, the recurrent
economic crises in Mexico generated important budgetary adjustments to the SES that
inhibited the growth from the previous years, and increases the gubermental regulation and
evaluation of the system.

As of the decade of the nineties one of the most prolonged and consistent efforts in the
policies to reform higher education began. The internal and external efficiency of the
institutions to obtain additional public funds, measured by the attainment of their education
objectives and by the capability of their graduates to place themselves in the job market,
became the central concerns of those very same IES’s (Sorensen and Torfing 2011; O'Leary
and Vij 2012). The contribution of those graduates to social mobility, the improvement of
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income distribution and the social cost of providing finance to this sector, became topics of
public debate (Mungaray and L6pez 1996; Marquez 1999; Aguilar y Castafieda 2009). At
the end of the nineties, through gradual changes there was an advance in both the
organization of the SES and new institutional models; in the diversification of available
programs; and in a growing connection between the educational, research, and private
sector activities (Valenti and Mungaray 1997; De Vries 2002). Nonetheless, in a general
manner, three fundamental challenges were being acknowledged for developing the SES: 1)
To offer educational programs with quality and usefulness, accessible to all social groups;
2) Implement a new model for allocating extraordinary subsidies that would recognize and
stimulate the educational quality; and 3) Achieve consensus for a State policy in matters of
financing so as to promote the development of the sector for the long term (ANUIES 2002).

3. Methodology and Data

With the purpose of evaluating the allocation model of extraordinary subsidies that were
under bid between 2001 and 2013, one econometric exercise was carried out. This measures
the effectiveness of the financing policies to timely reward the universities’ progress in the
subjects of educational quality and equity. If the resources up for bidding are distributed
favoring the institutions that show the greatest degree of progress in the performance
indicators, it is an indication that the model has been functional and successful. Therefore

Y = Bo+ BaXot,. .t BeXn + U (1)

where:

e Y represents the proportion of PIFI resources delivered to the UPE’s in relation to the
national total for each of the years considered (2002 to 2013).

o B Xih...,+ BrXninclude the information of the institutional performance indicators of
the UPES’s (see Table 1).

e U is the stochastic term of the model.



Financing Quality in Mexican State Public Universities

Table 1. Quality and equity variables for measuring the institutional performance of UPE’s.

Variable Academic Definition

competitiveness
indicators

Quality TPLEC Total number of quality bachellor programs of each UPE/ Total number of
bachellor programs that are subject to evaluation.

Equity TMLEC Total enrollment for the UPE quality bachellor/ Total enrollment for
bachellor that are subject to evaluation.

Quality TPNPC Total number of programs in the PNPC (International competence,
consolidated, in development and of recent creation) of each UPE/Total
number of programs in the PNPC of the UPE’s.

Quality ET Terminal efficiency (this information was taken as it appears in the SES
electronic website (SEP, 2006b).

Quality TCAC Total number of consolidated academic bodies in the universities/ Total
number of academic bodies (Consolidated, in consolidation and under
formation).

Quality TPROMEP PTC number with a desirable PROMEP profile of each state’s study
institution / PTC total

Quality SNI PTC number that belongs to the SNI / PTC total

4. Analysis and discussion of the results

The allocation of the extraordinary subsidies through the PIFI as the instrument for
evaluating and rewarding the progress of institutions of the UPES between 2002 and 2013,
indicated in the first place that the proposed models show the positive signs that were
expected of the coefficient of the explanatory variables (see Table 2).
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Table 2. Econometric results of the PIFI allocation model on the basis of performance by the
UPES 2002-2013.

Independent variables Statistic
N  Dependen  Constant R?Adju F n A
0 tvariable sted
1 Pifio02 C TPLECy TDOC 02 ETo7 02 04808 1119 3 5% 1
02 0 4 %
0.01568 0.0268 0.0274 0.0080
t 4.655 3.023 1.557 1.100
2 Pifizo0s C TPLEC TCACz003 05133 1958 3 5% 1
03 5 4 %
0.0191 0.0408 0.1211
t 8.203 4.879 1.720
3 Pifizo04 C TMLEC TSNlz004 06213 2807 3 5% 1
2004 2 4 %
0.0058 0.0452 0.0627
t 1.440 6.401 2.157
4 Pifio0s C TMLEC  TPROMEP, 04765 16.01 3 5% 1
2005 005 7 4 %
0.0064 0.0418 0.0304
t 1.033 4.723 1.142
5 Pifio0s C TMLEC TCAC2006 05721 2305 3 5% 1
2006 8 4 %
-0.0074 0.0442 0.1453
t -1.147 4.765 3.305
6 Pifio07 C TMLEC TCACz007 TPNPCy 08295 5449 3 5% 1
2007 o7 7 4 %
-0.0152 0.0402 0.0604 0.3327
t -3.217 5.964 3.284 5.819
7 Pifio0s C TMLEC TCAC007 TPNPCy 08345 208 3 5% 1
2007 o7 6 4 %
-0.0150 0.0402 0.0604 0.3278
t -3.259 6.104 3.365 5.872
8 Pifio09 C TMLEC TCAC007 TPNPCy 08571 66.99 3 5% 1
2007 o7 0 4 %
-0.0121 0.0376 0.0540 0.3120
t -3.058 6.657 3.506 6.510
9 Pifizo10 C TMLEC TCAC008 TPNPC, TPOSG, 0.8528 4880 3 5% 1
2008 08 008 6 4 %
-0.0474 0.0405 0.0265 0.2817 0.0399
t -3.156 6.665 2.752 5.665 2.095
1 Pifizou C TMLEC TCAC009 TPNPC, TPOSG, 0.8120 3663 3 5% 1
0 2009 09 009 1 4 %
-0.0368 0.0497 0.0459 0.2751 0.0107
t -2.196 5.360 3.193 5.720 0.541
1 Pifizo1 C TMLEC TCAC2010 TPNPC,  TPOSG, 0.7160 21.79 3 5% 1
1 2010 10 010 5 4 %
-0.0468 0.0326 0.0293 0.3369 0.0378
t -1.927 2.900 1.648 5.741 1.332
1 Pifiois C TMLEC TCACz010 TPNPCy 08059 4665 3 5% 1
2 2010 10 8 4 %
-0.0217 0.0466 0.2541 0.0248
t -3.254 5.893 6.177 2.018
Source: of our own making with information from the SEP (2006a, 2006b, 2014), UNAM (2014) and Rubio
(2006).
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In general they show a high statistical significance, and they have an acceptable adjustment
flexibility that ranges from 43.4 to nearly 86 per cent. This contributes overall evidence that
the SEP has efficiently used the special resources to promote the strengthening of the
competitiveness and academic capabilities indicators of the UPES, with the purpose of
improving the quality of higher education in México.

In second place, the econometric analysis also shows a differentiated behavior by the
federal authority. For example, between 2002 and 2003, the quality of the bachellor
programs offered by the UPES determined in an important way the levels of allocations that
these received. This can be verified upon observing their individual statistical significance
in relation to the other variables of equations 1 and 2. For the years 2002, 2004 and 2005,
the progress of the IES’s in strengthening their teaching staff’s with more Ph.D. in their
PTC, with SNI and PROMEP profile, were rewarded through the subsidies.

For the period that runs from 2004 to 2013 at least two behavior patterns can be observed.
In the first place, a sustained phase of the bidding funds distribution linked to progress in
the field of education equity, growth of enrollment in the quality programs, and the
strengthening of the universities’ consolidated academic bodies (CAC). Even though
between 2002 and 2005 the CAC’s had a moderate impact due to a lack of significance in
their statistical t, as from 2006 its relevance becomes stronger as a determinant factor in the
distribution. According to the SEP (2006a), this was due to that until the year 2001, team
work at the universities was carried out around the educational programs and very seldom
considering the common research interests, so SEP implemented integration work-shops of
academic work-groups to plan and develop the CA’s in the PIFI’s, emphasyzing that the
main area for a CA should be the innovative generation and application of knowledge.

Between 2007 and 2013 a second phase is identified where beside educational equity and
the strengthening of the CA’s, the quality of graduate programs becomes relevant in the
distribution of extraordinary funds. Equations 6 and 12 include the progress of the UPES’s
in this concept with more robust results in terms of its statistical significance and power of
adjustment, which are coherent with the policy implemented by the federal authority
starting from 2008. This allowed the linkage of the PIFI with the PNPC of CONACYT in
its two aspects: the Quality Promotion Program (PFC) and the National Graduates Registry
(PNP), through assistance that have a direct impact upon the improvement processes of the
graduate programs of the UPES’s.
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5. Final Remarks

The results of this study confirm that public policies of extraordinary public financing
towards the UPES’s during the analyzed period, have generated significant positive impacts
upon the processes of quality consolidation and a decrease of the institutional inequalities
of the UPES’s. This is because between 2002 and 2013, in general the PIFI has rewarded in
a timely manner the progress shown by the UPES in the field of their institutional
performance.

The quality of the educational programs of undergraduate and graduate levels that the
UPES offer, as well as the advances in the field of educational equity in undergraduate
programs were the indicators with greater relevance for the determination of the amounts
distributed by the federal authority. In regards with the graduate programs, these results are
consistent with the policy and the changes implemented by the SEP as from 2008, because
until before this year the PIFI had only indirect impacts on the graduate educational level of
the IES’s. The public policy has been able to link the PIFI with the PNPC of CONACYT
through supports with direct impact upon the improvement processes of these level of
programs.

Regarding the incidence of the special funds for the generation of best institutional
practices, it may be said that the progress achieved by the UPES is explained in good
measure by the degree of subsides they obtained in a competitive manner between 2001 and
2013. That becomes clear when performance levels of the UPES are compared with the
allocations received over the long term, because their most evident and robust progress has
been attained in the sphere of quality and equity of the bachelors programs that they offer.
At the end of the period, UPES have accredited the greater part of their bachellor programs
and increase the opportunities to access it, assuming upon the premise that for an
educational opportunity to allow social equity, it must be of an accredited quality.
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1. Introduction

In 2009, the implementation of the Incentives to Innovation Program (PEI) in Mexico
started, fostering the linkages among companies that seek to be more competitive through
improvements in their processes and products, with Higher Education Institutions (HEIS),
promote learning and major changes within the organizations that interact, as well as
impacts on the Regional Innovation Systems (RIS).

In 2009, Calderon (2009) evaluated the first edition of the PEI, with an emphasis on design
but without considering the regional aspect. In 2013, the National Council for Evaluation of
Social Development Policy (CONEVAL, 2013) evaluated the PEI at national level between
2011 and 2013, with results not fully attributable to the intervention of the PEI.

To evaluate the impacts at the regional level, this paper analyzes the PEI during the years
2009 to 2013, in the Mexican state of Baja California. The objective is to know the impacts
on the companies that have participated in the program and how they are reflected in the
RIS, through the creation of networks of knowledge between the beneficiary companies and
the scientific and technological structure that supports innovation. The centralized structure
of PEI resources promotes that each region looks to capture the greatest possible benefits,
to strengthen specific aspects of its development (FCCYT, 2006).

With the objective of demonstrating that the PEI contributes to the strengthening of the IRS
by encouraging projects that broaden the interactions between the actors, first section
review the background of the program and the literature on the characteristics of RIS and
the economic advantages of the interaction Network that gives rise to the dynamics of
innovation. The second section presents the behavior additionality and social networks
methodology as pertinent to study the behavior and interaction of companies and HElIs.
Results analysis is done, with emphasis on the interactions and connectivity of the
networked system. Finally the conclusions are developed, highlighting how and to what
extent the PEI contributes to the system connections.
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2. Background

Tax incentives in Mexico are born under an initiative of the Mexican Association of
Applied Research and Technological Development (ADIAT), to increase private
investment in national research and development (R & D) and stimulate its link with HEIs.
The program did not generate the expected results and since its inception it has undergone
significant sub-exercises and concentration in large, mainly multinational companies, which
in 2005 accounted for 60% of the requested incentives. Its greatest weakness was the laxity
with which considered R & D projects was defined. This allow that in many occasions they
supported marginal or developed innovations in other countries (OECD, 2010).

In response to recommendations from the Organization for Economic Cooperation and
Development (OECD), the Secretary of Finance and Public Credit (SHCP) decided to
cancel the program in 2008 and implement a new one that only supports projects that have
a significant impact on R & D in the country; set a ceiling on resources for large
enterprises; and conduct a comprehensive annual program evaluation (OECD, 2008). In
2009 the PEI is implemented with complementary economic incentive. The beneficiaries
were all Mexican companies registered in the National Register of Scientific and
Technological Institutions and Companies (RENIECYT) that carry out activities related to
Research, Technological Development and Innovation (IDTI) individually, or in association
with HEI and / or Centers and research institutes (CIs).

The IEP is composed of three subprograms: INNOVAPYME complements with public
resources the investment in IDTI of micro, small and medium enterprises. INNOVATEC
encourages investment in IDTI of large companies. PROINNOVA fosters the flow of
knowledge between business actors of both sizes with HEIs and CI. This latest encourages
the creation and permanence of innovation networks or strategic alliances for the
development of projects in precursor fields of knowledge, that are translated into products,
processes or services of high added value, with regional, sectorial and social impact. All
modalities allow companies to have new patents, products, processes or services that
improve their competitiveness and thereby promote the competitive advantages of each
region or entity.
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Tablel. Amounts of PEI Support for fiscal year 2013

Percentage of support for eligible project expenditure in fiscal
year 2013
. . Project in connection with Maxi rt
Individual project ! . ‘Iaxlum suppo
. Size of the HEI/RC limit per company
Modality
company 2% Company % company %HEI/RC Total
spending spending spending [mexican pesos)
INNOVAPYME MIPYMES 25% 4095 80% 21 million
INNOVATEC | Big Companies 22% 30%
75% 36 million
MIPYMES 65%
PROINNOVA M/A
Big Companies 40% B0% 27 million

Source: Own elaboration with PEI data.
3. Literature Review and Methodology

The innovation system approach is a recognition that innovation ceases to be an isolated
fact to be a social construct with visible economic effects, where knowledge-creating
institutions previously not recognized by the market, actually facilitate the transit of the
innovations they produce towards the firms where they are applied (Nauwelaers, 1995).
The constant interaction between supply and demand generates a process of feedback, since
part of the supply is increasingly influenced by the demand for knowledge, to incorporate it
in the different spheres of the economy, generating an interactive learning between the
different actors involved in the production and exchange of knowledge. A network vision
allows to know the ways, channels and means in which the different members of the system
make exchanges in the regions, based on the social capital and the existing institutional
capacities.

In recent years, the regions and companies have been reconceptualized, due to the fact that,
due to globalization and the opening up of markets, the increase in competition has
generated a restructuring in the roles played by each one. The debate focuses on the internal
capacity of the company to adapt to the new changes, seeking to improve its ability to
innovate in the production process, or its ability to access new markets and produce new,
improved and redesigned goods (Maskell and Malmberg, 1999). The second focuses on the
economic success of some regions and their increase in the specialization of international
trade, so that rather than focusing on individual enterprises, it does so in productive systems
in which companies operate with external links and relations (Lawson, 1999).

An innovative territory becomes a primary source of resources for the decisions and actions
that makes possible, and is characterized by the presence of a specialized production
system, where a good part of the companies make efforts of technological innovation.
Learning territories reflect the potential capacity of local actors to creatively mobilize
existing resources as a product of the accumulation of knowledge generated by private,
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public, educational and research institutions, to foster specialized business and regional
partnerships (Rozga, 2006).

Different works have contributed to the understanding of the effect of R & D expenditure
on the United States economy (Grilinches, 1979), the importance of the geographical
proximity of the actors in the capture of the use of technological externalities that arise
mainly from universities (Jaffe, 1989, Anselin et al., 1997). In Spain, Baumert and Heijs
(2002) show that the innovations of the Spanish regions are positively dependent on the
innovative effort made on the technological size of the enterprise, the degree of innovative
culture and the existing cooperation. Alberdi, Gibaja and Parrilli (2014) in estimating the
connectivity of Spanish RISs, identify that asymmetric behaviors that generate different
system failures and justify the design of exclusive measures for correction in each observed
region.

In Mexico, evaluating the fiscal stimulus program through a sample of firms Santos (2006)

finds that firms presented additionality by developing important organizational capacities,
but also generated learning to select their projects and organize them better to reduce times
and costs. Ruiz (2008) discovers that the entities with the greatest capacity for innovation
have been those where economies of agglomeration are observed and where the state has
contributed to the formation of innovative inputs. Casas and Luna (2001) review the
processes of building networks of knowledge potentially favorable to innovation at the
regional level, based on public strategies and collaborative actions of HEIs, concluding that
although the spaces of innovation are built in the geographical proximity of the actors, they
can reach regional, national and even international dimensions, depending on their level of
connectivity.

The concept of additionality justifies the intervention of the state to provide the necessary
amount of investment that stimulates innovation projects, in the case of market failures that
inhibit investment by imperfections in the capital market. The interaction and articulation of
agents within an RIS, recognizes market failures as obstacles inherent in the innovation
process itself (Heijs, 2012). However, government leverage can go beyond compensating
for the low level of private sector R & D investment, looking for changes in the behavior of
agents to interact more and better (Larosse, 2001).

The effect of the PEI within, the companies with the methodology of the additional
behavior is reviewed in a first moment, and then the analysis of social networks is applied
to specify the level of interaction between the companies and the HEI and CI in the regional
space (Lundvall, 2005).

A database of the period between 2009 and 2013 was constructed with the PEI minutes of
the State Evaluation Subcommittee (ESS) of the Baja California, Mexico, considering the
projects approved in each of the calls, which gives a total of 157 Projects. The ESS reviews
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whether the projects submitted are relevant and meet the criteria of quality, implementation
and impact, to be evaluated by three experts selected from the Register of Accredited
Evaluators.

To identify levels of additionality, information was obtained from a sample of 63
beneficiaries, designed with a confidence level of 95%, to which an electronic survey was
applied for each project. Although the counterfactual analysis allow us to examine whether
the reaction of the firms is related to the PEI public policy or other unobserved factors, the
network analysis was choose to identify levels of connectivity and centrality in the
relationships, interactions, choices and structures built by the individuals and organizations
to which they belong, making social capital prevail over human or individual capital
(Wasserman and Faust, 1994). To do this an adjacency matrix was constructed to identify
the relations between the actors, which was processed in the program UCINET 6 through
the graphical construction of the network.

4. Results
The indicators of additionality

Investment: 61% of the projects had been operated with or without government support,
wich indicates that public policy contributes 39% to the implementation of innovation and
development projects, that are mainly related to the strategy of long-term innovation.

Vinculation: The 157 projects added 189 links, which allowed representatives of 72 percent
of the projects to improve their perception of linkage. This has led them to establish lasting
relationships; facilitating the exchange of knowledge; generate more innovative and higher
quality products; and rethinking processes that help a more efficient production.

Participation of Researchers and Students: 72% of the projects had the support of some
researcher and the rest were carried out with the own staff of the company. The main
outcomes were three researchers per project, with variations from one to 12 and with a total
of 111 researchers participating to carry out studies, specific analyzes or the use of
laboratories. 58 percent of the projects involved students: 18 graduated from bachelor's
degree, 17 master degree, and 5 from Ph.D.

Competitiveness: 51% of the projects obtained at least one new product as a result of the
research, with a range between one and 23; and the spillover effect within the company by
new ideas for improvement in other products, generates a synergy that usually has major
effects. A new process within the company can have at least two effects: raising the level of
productivity, modifying and improving the way things were done, or generating a level of
saving man hours or less use of some input.
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The indicators of the network

The system consists of 62 companies, 18 universities and 6 research centers (14 local and
10 foreign), for a total of 82 actors. The group of companies consists of three categories: 35
micro and small, 15 medium and 12 large.

The total number of connections that the PEI could generate in the period 2009-2013 are
7,656. Of these, 65% are between companies, 10% between HEIs and 25% between
companies and HEIls. Given the operating rules of the PEI, which does not encourage
connections between companies, the total number of possible connections is reduced to
2,679, and consequently generated a connectivity index of the Baja California RIS of 15%,
with 382 connections of the participating actors in the PEI. Within the reasons that a
company has for choosing a link with an educational institution, are the trust, reputation,
specialization and speed to formalize the link.

The actor with the most connections in the network is the state public university UABC,
with 80 connections, which places it at the center of the innovation system. It highlights the
case of Honeywell with 14 and Syworks with 13 connections. More connections mean
more confidence and generate more possibilities of future relationships with new actors
within the network.

L
&
\ -

Figure 1.- Analysis of RIS Connectivity
Source: Own elaboration with PEI data.

The UABC has a high degree of intermediation, with 36%, placing it in a position of actor
bridge, with more control of information, communication and relationships between actors.
With a correct strategy, this can grow in the short term. For a country like Mexico, it is very
significant that a state public university (UABC) has the highest degree of intermediation
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within an RIS. In the absence of connection between companies, it can be the strategic
bridge of processes of connection between them, since it is the largest space where the
demand for innovation of companies is concentrated.

Table 2: Nodes intermediation in the Network

NS . NUMBER DFCI::::‘[:.EEE:IRS ABLETO % OF I:TEZF:::EEDI.ATE INSKIND D:S,
uABC 3,467 36% PUHEI
CETYS 1,787 19% PRHEI

uTT 1,607 172 PUHEI
SEYWORKS 437 5% COMPANY

HOMNEYWELL 349 424 COMPAMNY
CICESE 331 3% PURC
UpPBC 288 3% PUHEI

1.T. DE MEXICALI 252 5% PUHEI

uAG 200 2% PRHEI

IPMN 180 2% PUHEI

ITESM 158 2% PRHEI
REST INST. 146 425 THE REST

Source: Own elaboration with PEI data.

Note: PUHEIS, Public Higher Education Insitutions; PRHEI, Private Higher Education;
PURC Public Research Center

5. Concluding remarks

Although a good percentage of the projects had been carried out even without government
support, compared to the results of Mungaray, Lépez and Moctezuma (2013), there is an
improvement in the results of the program, since the percentage of projects canceled from
failure to receive government support, rose from 18 percent to 39 percent. Similarly, the
subsidy received by the companies, changed the perception of the linkage and the
diversification of the links, motivating the projects to invest more and be more productive.
The annual evaluation process guides companies to achieve better results, either through
modification of their projects or suggestions for improvement, or through monitoring and
evaluation of results as a whole. Although social arbitration is a practical way for
knowledge to become a support to the competitiveness of companies, its acceptance by the
business sectors accustomed to not arbitrate its decisions, has been slow but possible,
thanks to the link with academic sectors, whose projects and products are always refereed.

From a construction perspective of RIS in Baja California, PEI contributes to companies
maintaining their long-term technological trajectories, as it is well known that they are the
first projects to be sacrificed in the face of investment or market uncertainty, are the long
time projects, while the short term will projects continue even without government support.
A second immediate impact is seen in the improvement of the capacities of human capital
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thanks to the expansion of cooperation networks with other companies and with HEI and
ClI, which undoubtedly generates long-term synergies. When a company is selected as part
of a government support program to develop R & D, has positive impacts on its image,
increases its reliability and sends signals of solidity and innovative activity.

The PEI provides the same opportunity for access to the network, both for large and small
companies, matching opportunities and benefits of belonging to them. The structure of the
network is open, since new relationships can be created in each call, although the
relationships can be repeated if a new collaboration is presented. In fact, this policy is
solving a coordination problem inherent in an RIS, as the network encourages both the
demand side of companies and the supply side to HEIs, inhibiting in both the natural
aversion to cost and risk of generating new partnerships.
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Abstract

Quality supervision at undergraduate level provides the impetus for students
to complete their research projects successfully and to progress to higher
levels of postgraduate studies. Yet very little work has been documented on
developing students’ experiences of undergraduate research in preparing
lecturers to empower students for postgraduate studies. Proponents of
undergraduate research claim that quality supervision enables students to
engage with their own research project; develop higher-order research
related skills such as critical thinking; to plan and organise their research
work in real-world settings; and to develop problem-solving and analytical
skills.  Fundamentally these capabilities can be applied to professional
practice, thereby enabling students to be better prepared for a knowledge-
based economy, which is a national imperative in the higher education
research agenda. This paper assessed the epistemological access of
undergraduate students in terms of developing their research potential. A
case study research design within a qualitative framework was used. Census
sampling was used (n=20). Data were collected by means of focus groups
and students’ reflective reports, which were thematically analysed. Overall,
the salient features of this paper showed that students’ described the teaching
of research as the theory and the supervision of research as the practice,
which assisted them in developing their skills, abilities and dispositions to
make informed decisions and to self-manage their undergraduate research
projects and practice.

Keywords: epistemological access; undergraduate research; Quality
Management; Dental Technology

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



Facilitating epistemological access by developing students experiences of undergraduate research

1. Introduction

Several authors (Armstrong & Shanker, 1983; Council on Higher Education, 2013; Howitt,
Wilson, Wilson, & Roberts, 2010; Lopatto, 2004; Reynolds & Thompson, 2011; Spronken-
Smith, Mirosa, & Darrou, 2013) allude to undergraduate research being the bedrock of
postgraduate research, particularly in terms of ensuring that there is a supply of future
researchers to be recruited and trained for a more demanding postgraduate trajectory. They
suggest that undergraduate research can be measured in terms of three broad categories,
namely: institutional context; nature and quality of supervision; and characteristics of the
research student. While a vast body of literature exists on the students’ experiences of
postgraduate research (Bitzer & Albertyn, 2011; Buttery, Richter, & Filho, 2005; Council
on Higher Education, 2009; Lee, 2008, 2012), less evidence exists about developing the
students experiences of engaging with undergraduate research in preparing lecturers to
empower students for postgraduate studies. This is significant in the context of the
increasing proportion of undergraduate students from previously disadvantaged
backgrounds with limited experience of undertaking independent research work (South
African Survey of Student Engagment, 2010). Arguably, the research project at an
undergraduate level is more likely to be the first time a student is expected to adopt an
autonomous role as a researcher, which is different from their previous experiences where
their work is driven mainly by their lecturer. The challenge of framing a research idea and
the successive re-drafting is truly new for undergraduate students, especially as they are
expected to make the transition to an independent mode of study.

2. Aim of the study

To assess epistemological access to develop students’ experiences of undergraduate
research. It is worth noting that this study responds to the key strategic drivers of the
Durban University of Technology (DUT), where this study was undertaken is to be a
student-centred and an engaged institution by seeking new knowledge through its research
and teaching. In particular, the study seeks to understand the students experiences and to
build research into the undergraduate curriculum (Durban Univerisity of Technology, 2015)

3. Research Methodology

Higher education scholars (Healey, Jenkins, & Lea, 2014; Healey, Jordan, Pell, & Short,
2010; Howitt et al., 2010; Lee, 2008; Mainhard, van der Rijst, van Tartwijk, & Wubbels,
2009; Nulty, Kiley, & Meyers, 2009) indicate that embedding research knowledge and
skills within the undergraduate curriculum strengthens students’ undergraduate research
experiences. This study therefore used a case study research strategy (Remenyi, 2013) to
aid an in-depth exploration into developing student experiences of undergraduate research.
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This approach is associated with qualitative research as it aims to holistically “understand
the case in depth, and in its natural setting, recognizing the complexity and its context”
(Punch, 2014, p. 120). The participants involved were the Degree of Bachelor of
Technology (B Tech) students from two different programmes at DUT in Durban, South
Africa. In particular, the 2014 students (n=10) registered for the subject Project 401, which
is part of the B Tech in Quality within the Operations and Quality Management programme
in the Faculty of Management Sciences and the 2015 students (n=10) registered for the
subject Research Methods and Techniques I, which is part of the B Tech in Dental
Technology programme in the Faculty of Health Sciences. Permission to collect data was
obtained from the Institutional Research Ethics Committee (IREC). Ethical clearance and
permission to conduct the study was obtained from DUTSs Institutional Research Ethics
Committee (IREC Number: 102/15). Informed consent was obtained from the participants
prior to commencement of the interviews. The focus group interviews were audio recorded,
and anonymity and confidentiality were maintained by using pseudonyms. Interview data
were inductively analysed using the principles of thematic analysis. Students’ feedback on
research training workshops, together with their research output, maintained the
trustworthiness of the data.

4. Findings and Discussion

There were primarily two recurring themes, namely: the various teaching methods helped
develop students’ understandings of research (Figure 1); and the positive attributes of the
supervisors contributed to a constructive and effective learning environment (Figure 2).

Games to
deconstruct the
theory

Assessing Draft
Work

Role-Playing
Exercises

Learning from ; Team work &
Video Clips i [Llist slizne Peer Assessment

Reading/ Writing EndNote & Turn It
Workshops In Training

Using Data Bases

Figure 1. The various teaching practices helped develop students’ understanding of research.

Generally, undergraduate research is the first level at which students’ access and acquire
knowledge on the various research discourses, particularly towards becoming a researcher.
Students positively conveyed that “...teaching is like the theory part and the supervising is
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like the practical.” Essentially, the various teaching methods enabled students to acquire
their learners that is the theoretical ‘know-why’ knowledge to access and acquire the
research discourse. Supervision, by contrast, is the license to apply the practical ‘know-
how’ knowledge of research. Equally important, students declared that “the lecturer
showed support for all the students’ during data collection by accompanying everyone to
their different facilities, which is just caring”. Another critical point that deserves
mentioning is that “...she encouraged us and said, no, you can do it... even over e-mails
she encourages us to still carry on when I wanted to give up.” They also prominently
emphasized that the lecturer was “...always available ... going to the extent of setting all
these devices and technology up so that they can assist the student, that just shows me that
the person is approachable.” 1In terms of good supervision, she encouraged us “... to push
our boundaries and raise the standards...”, thereby enabling them to develop skills to
critically evaluate and apply evidence-based arguments in their research reports. Evidently,
students’ interest and active engagement with their individual research projects was
significantly shaped by the positive attributes of their research supervisors. These findings
are consistent with Azila-Gbettor, Mensah, and Kwodjo (2015) and Woolderink, Putnik,
van der Boom, and Klabbers (2015).

Mentor & Content Effective

Expert Communicator ——

Coaching through Using Technology

. Mediated Provided Guidance
Turn Itin Supervision

Dedicate_d,
Encouraging Approachable
& Caring

Good
Listener

Figure 2. Positive attributes of the supervisors contributed to a constructive leaning milieu

Interestingly, students recommended that the teaching styles presented in Figure 1 “...be
introduced in diploma years as it will greatly prepare the student for what to expect at a B-
Tech level and will also motivate them to further their studies to a postgraduate level.”
This adds support to the Quality Enhancement project that aims to move DUT to become a
student centred university through the transformation of teaching and learning and the
promotion of quality enhancement (Durban Univerisity of Technology, 2015; Sattar &
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Cooke, 2014). This aligns with the South African higher education agenda of preparing
graduates for a more knowledge-intensive economy (The Presidency: Republic Of South
Africa, 2012). Some of the students also critically pointed out that having joint supervisors
was discouraging “...because one was with you 100% of the time and while the other was
there 50% of the time...”. This will be considered in the future supervision of
undergraduate research projects. Finally, students’ unanimously expressed their gratitude
to their “...supervisor for her continuous commitment and encouragement and the training
that she given us all and all the efforts that she’s made...you ve actually opened our eyes to
a whole new world of reading reports and understanding that stuff”.

5. Conclusion

The improved understandings of students’ reported experiences have positively impacted
on the development of two undergraduate modules for the new four year Bachelor of
Health Sciences degree in Dental Technology. Particularly, the modules Introduction to the
Principles and Practices of Research (Level 3) and Fundamental Principles and Practices of
Research Design and Methodology (Level 4). In terms of the Bachelor of Quality degree
students developed their knowledge in the modules Project (Level 4) and Continual Quality
Improvement (Level 4).  Further research to legitimise students’ experiences of
undergraduate research is yet to be conducted through the sociological lens of the
Legitimation Code Theory (Maton, 2014), specifically the dimension of Semantics.
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Abstract

Digital technologies have changed the world dramatically and, as a
consequence, higher education is undergoing significant teaching and
learning transformations based on their use. The need to plan and produce
disruptive innovations for traditional learning tools brings a challenge in this
sense. One of these modern pedagogical perspectives is the use of transmedia
storytelling in education, which has given a new configuration to
instructional tools and have changed their forms and educational function.
We present a proposal of specialized vocabulary in reproductive biology of
plants using the principles of transmedia storytelling. The design of an
educational transmedia artifact for the particular terminological entry of the
term «polinizador» is shown to illustrate the proposed structure for the
vocabulary. This artifact is constituted by diverse resources made with the
use of different media and is based on the use of tags linked to each resource,
which allow interactive navigation between them, structuring the storytelling
about the selected term. Each resource adds particular information on the
definition of the term, so that the student can obtain the answer he needs.
Transmedia storytelling allows the students’ interaction with resources in a
way consistent with their own interests, making them the center of their
learning.
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1. Introduction

The advent of digital technologies has changed the world dramatically and higher education
is undergoing significant transformations as a result of technological innovations. The way
higher education is taught and students learn is changing and this change will be enhanced
by the integration of new tools and pedagogies that engage students. Newest ideas focus on
the production of disruptive materials that comply with student—centered pedagogy (Adell
& Castafieda, 2012; Fullan & Langworthy, 2014). In this sense, new pedagogies emerge
around the use of ICTs in education and seek to exploit their full communicative,
informational, collaborative, interactive, creative and innovative potential within the
framework of a new culture of learning (Veletsianos, 2010; Adell & Castafieda, 2012).

In the midst of all these transformations, education has begun to take into account new
communicative ways such as transmedia storytelling. This concept was introduced by
Henry Jenkins in the world of communication in 2003 and since then we have switched
from using terms like «multimedia» and «interactivity» to terms like «transmedia» and
«convergence» (Jenkins, 2008; Scolari, 2013). Now, each media contributes part of the
story and it is the «convergence» of the information contained in each one that creates the
whole; each media is used «to do the best it can do» (Scolari, 2013) using different systems
of meaning and language: verbal, iconic, audiovisual, interactive, etc. The «culture of
convergence» is characterized by «liquid» contents that «flow» through multiple media and
by the migration of audiences, who are no longer «loyal» to a particular media but to their
own informational interest (Jenkins, 2008; Campalans, 2015).

Thus, in higher education context, transmedia storytelling has given a new visual and
audiovisual configuration to the instructional image, which has changed its forms and its
educational function with the evolution of digital technologies (Azzato 2015a). The
contents developed in different media allow to generate «educational artifacts» (Azzato
2015a) that offer other possibilities for reading and understanding these contents, because
transmedia storytelling has no order or direction, which allows the student to interact with
its components in a personal way to build each one’s meaningful learning (Azzato 2015b;
Campalans 2015). Knowledge is produced through multiple interconnections and in
different ways in each student, according to their own interests and skills in the digital
world (Azzato 2015b; Campalans 2015). Thus, in knowledge built on a transmedia basis,
students’ understanding and involvement with respect to content may be enhanced by the
diversity of media used.

According to these modern pedagogical perspectives, the need to plan and produce new
learning tools in higher education is mandatory and disruptive configurations for traditional
educational tools bring a challenge in this sense; dictionaries, or vocabularies in the case of
terminologies, are one of these cases. In this work, we present a proposal of designing a
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specialized vocabulary using transmedia storytelling; the design of an educational
transmedia artifact for the particular terminological entry of a term is shown to illustrate the
proposed structure for the vocabulary.

2. Design of the educational transmedia artifacts

Each educational artifact for terms in the vocabulary will be designed using the principles
of transmedia storytelling: 1) Existence of a global message for each artifact, that will be
the particular definition of the term. 3) Use of various media, devices or languages to
design different resources in order to show with each of them one independent story, which
converges with the other resources to articulate the global message; that is, the stories
narrated by each one of the developed resources must add up for the understanding of the
definition of the term; each resource will be done with different applications and will
include videos, sounds, texts, images, etc. 3) Finally, and perhaps the most important, each
resource developed to be part of the educational transmedia artifact should allow students to
make further progresses in the search for new information according to their interests,
because each resource should be open for student’s active participation.

To explain the design of one educational artifact, a terminological article, we will use as
example the term «polinizador» from the Specialized vocabulary in Reproductive biology of
plants (Raimindez-Urrutia, 2012).

2.1. Terminological article for the term «polinizador»

Information contained in the terminological article for the term «polinizador» is shown in
Figure 1.

Am ATEapaz de transportar polen de forma efectiva entre m
a Qi onde a

generalmente de flores diferentes de una misma especie. L
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Figure 1. Elements of the terminological article for the term «polinizador».
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The terminological article consists of three main parts: term, definition and complementary
elements. Both the term and the definition will appear on the website VocEs
(https://www.voces.proyectos.usb.ve/es), from which there will be access to all the terms in
this vocabulary. The term will be accompanied by its grammatical gender and will be the
link that connects the term page in the website with the transmedia artifact. If the definition
includes other terms that are also collected in the vocabulary, these will be links to their
corresponding page on VocEs and, hence, to their corresponding transmedia artifact.
Finally, the complementary information will form part of the educational transmedia
artifact; it has texts in which the use context of the term can be verified, related terms that
will also be links to their pages on the website, and the English term, linking to texts in this
language and which will allow also the codification of texts in English.

2.2. Educational transmedia artifact design
The educational transmedia artifact designed for «polinizador» is shown in Figure 2.

#5Rkemedia

@0

Figure 2. Educational transmedia artifact for the term «polinizador»

(http://www.genial.ly/5765847ff095e647d8dc8122/polinizador)

The educational artifact was created using Geanily's online software from Genially web S.L.
(https://www.genial.ly/es) which allows the development of interactive and animated
content. It is based on the use of labels or tags linked to different media (rich media tags),
which allow interactive navigation between the media that will structure the storytelling
about the selected term. The tags link to:
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@ Videos

@ Related terms
@ English term

@ Questionnaire about the term

m Image

Each of these tags has particular characteristics depending on the media and the platform
used to transmit the information, and all of them as a whole make up the «knowledge
space» (Azzato, 2015b) for the term, through the interactions that the student establishes
with the resources and among them. The student will be able to navigate between resources
according to his criterion or interest, so as to obtain the necessary information to construct
the answer to the learning question. The digital educational resources for each of the
terminological articles may be developed by teachers themselves, although other open
digital sources available on the internet, as a corpus of educational resources, may also be
used.

Finally, all the educational transmedia artifacts designed for specialized terms in this
vocabulary will be joined in the site VocEs: Vocabularios de Especialidad under the title
Vocabulario de especialidad en Biologia reproductiva de plantas. This vocabulary, in turn,
will be part of an entire educational transmedia supra—artifact that will be developed for the
subject Biologia reproductiva de angiospermas. In fact, the educational supra-artifact
would begin the storytelling in the classroom, face-to—face with the students, which is
where the theory supporting the vocabulary is taught. As a whole, the site VocEs looks to
collect specialty vocabularies for all teaching subjects in the Universidad Simén Bolivar, as
another level of educational transmedia supra-—artifact.
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3. Discussion

The traditional educational tools, such as dictionaries or vocabularies of specialty, must
adapt to existing demands in terms of teaching and learning in the new formal and non-
formal spaces in higher education. This arises the need to plan and produce new learning
and communication tools that can be used in the different portable devices with which
students are currently accessing the information. However, the new pedagogical approach
cannot simply be a substitution of technologies, but must be based on a new vision of
learning (Adell & Castafieda, 2012; Fullan & Langworthy, 2014). In this sense, transmedia
storytelling, as a new pedagogical approach, allow us to develop a disruptive configuration
for a specialty vocabulary used in higher education, which will be web—based to create a
more attractive and complete tool for today's students.

The contribution of emerging technologies should allow a different interaction between
students and content (Adell & Castafieda, 2012; Fullan & Langworthy, 2014; Campalans
2015). With them, the teacher can create expectations about new and interesting things that
students must discover, assimilate and integrate to actively build their learning. In this
proposal, learning starts in the classroom, but then expands through all new media
available, among which are educational artifacts designed for the terms of the specialty.
Therefore, they should be intercommunicative, face—to—face and virtual spaces that open up
in the hyperconnected world to offer areas of dialogic learning, intercultural socialization
and collective knowledge construction (Azzato 2015a).

Tagged images will be part of the learning spaces for the terms of specialty. Tags constitute
the space of knowledge and the knowledge will be shaped by the assembly that the student
makes of each of the contents that have been tagged multimodally (Azzato 2015a; b). New
digital applications for the management of images allow the incorporation of tags with
which different resources, developed with and to different media, are identify. The
educational transmedia artifact will be materialized from a tagged visual image, which
gives form, instructional function and social meaning to the educational content, the terms,
from visual and audiovisual narratives represented in different media and platforms that
will perform, through the exchange and interaction in different social contexts, the
construction of knowledge (Azzato 2015a). The tags help the student to identify the type of
resource and to select those most meaningful to him and, thus, to begin the construction of
the story that will allow him to understand the corresponding term.

In this way, an active attitude of the student, analyzing and selecting the resources that
would make him know the message, will be necessary because he will be able to move
between resources according to his affinity for them. This attitude must also be translated
into feedback to those stories and to a relationship with other students who are also
consuming that contents. This instructional methodology promotes the development of a
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"transmedia thinking" (Azzato 2015b), which, as a cognitive tool, will allow the student to
develop skills to decode, codify, organize, structure and relate concepts, elaborating their
own visual speeches on a certain content (Azzato 2015a; b).

Connection to information and knowledge networks will be another social fact in the
scenario of the convergence culture (Azzato 2015b; Campalans 2015) that can be promoted
by transmedia storytelling. In this way, these vocabularies will have two approaches: the
lexicographical, traditional, approach and a playful, connectivist approach that will allow
students to elaborate their own visual speeches and, thus, their knowledge about the terms,
according to their own mental processes of learning, using the new learning approaches and
digital media.

4. Conclusion

The project VocEs proposes a new model of lexicographic tool for higher education, in
which information and communication technologies are used along with new educational
approaches. These new approaches take into account users, i.e. students and their
characteristics, not only in terms of new forms of learning, but also in the use of mobile
devices with which they access information. One advantage that this proposal may have is
that each educational transmedia artifact corresponding to a terminological article of the
vocabulary can contain as much information as is necessary to achieve the definition of the
term, since, in addition, links to the internet make available a corpus of visual or
audiovisual resources that could form the educational artifacts developed for the terms.
Images, along with the tags they include and the associated resources, represent educational
transmedia artifacts that can be in turn, linked with other educational artifacts to construct
supra—artifacts, i.e. a no limits knowledge space.
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Abstract

This paper examines a twenty year period to explore the salience of race
equality in higher education in the UK. While research evidence accumulates
to demonstrate that staff and students from minority ethnic groups continue
to experience considerable disadvantage, universities throughout the period
have typically remained remarkably complacent. Such complacency partly
stems from the dominance in the academy of a liberal as opposed to radical
perspective on equality. Universities typically see themselves as liberal and
believe existing policies ensure fairness and in the process ignore adverse
outcomes and do not see combating racial inequalities as a priority. The
paper distinguishes two ideal typical approaches, the ‘mandatory’ and the
‘persuasive’ to the promotion of race equality and suggests that the period
has witnessed the transition along a continuum from the mandatory to the
persuasive. Regardless of which approach is preferred, universities are
urged to have no truck with a deficit model and to see it as their
responsibility to take action to ensure more equitable outcomes.
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1 Introduction

What initially prompted us to address the issue of race and higher education was the murder
of a young black man, Stephen Lawrence in 1993 because of the colour of his skin. The
subsequent flawed police investigation eventually led to an official inquiry chaired by Sir
William Macpherson. The report published in 1999 was extraordinarily damning: ‘The
[police] investigation was marred by a combination of professional incompetence,
institutional racism and a failure of leadership by senior officers’ (Macpherson, 1999: Para
46.1). And the political response, as exemplified by the Home Secretary’s response to the
report, was equally forthright: ‘In my view, any long-established, white-dominated
organisation is liable to have procedures, practices and a culture that tend to exclude or to
disadvantage non-white people’ (Straw quoted in Pilkington, 2011:3). The acceptance by a
senior judge and leading Minister of the charge of institutional racism was unprecedented
and inaugurated what one of us has labelled ’a radical hour’ when the state seemed to be
serious about promoting race equality (Pilkington, 2014). The advent of the Labour
government in 1997 and the subsequent publication of the Macpherson report provided a
jolt to the sector. Renewed impetus was given to equality initiatives and the limitations of
equal opportunity policies in generating cultural change and combating racial disadvantage
were more widely recognised.

This paper surveys the two decades since 1997 to examine how the higher education sector
in general and one university in particular has addressed race and ethnicity. It will draw
upon a growing research literature to evaluate the major policy initiatives. We shall argue
that the salience of race equality which rose dramatically in the aftermath of the publication
of the Macpherson report, and the government’s response to it, has not been sustained.
While new policy initiatives periodically emerge, what is remarkable in my view is the
failure of the higher education sector in the last twenty years to transform the experience of
Black and Minority Ethnic (BME) staff and students. Racial disadvantage remains
stubbornly persistent, as we shall see.

2 The increasing focus on race equality

For a brief period in the first few years of the new millennium, the state exerted
considerable pressure on universities to address race equality. Universities were cajoled to
address race equality through two strategies for higher education, notably those concerned
with widening participation and human resources. The first sought to promote equality and
diversity in the student body, while the second was concerned with promoting equal
opportunities in staffing. In addition to these colour blind strategies, the state also for a
period required universities along with other public organisations to develop race equality
policies and action plans following new race relations legislation in 2000.
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One of us has evaluated these initiatives at length elsewhere (Pilkington, 2014) and
therefore we will be succinct here. Colour blind government strategies to widen
participation and promote equal opportunities had minimal impact in combating racial
disadvantage. By contrast, the more targeted Race Relations (Amendment) Act s had more
impact, at least in the sense of generating race equality policies and plans.

We need to be circumspect, however. Even when legislation had insisted on the production
of race equality policies and action plans and guidance had been provided to aid the
production process, the requisite policies and action plans were often initially lacking, and
significant pressure had to be exerted to ensure minimal compliance (John, 2003). The
reviews that formed the basis for my evaluation perforce focused on documents, but there is
a danger being too reliant on documents. This is that we confuse what is written in strategic
and policy documents with what actually happens in institutions (Ahmed, 2012). Since
strategic and policy documents often serve as the public face of the university, an inordinate
amount of time can go into getting them just right. This can mean that writing documents
and having good policies becomes a substitute for action: as an interviewee in one study
puts it, “you end up doing the document rather than doing the doing”’ (Ahmed, 2007).

Conscious of the dangers of reliance on official documents, one of us conducted an
ethnographic investigation of one university in the decade following the publication of the
Macpherson report (Pilkington, 2011). The other of us has subsequently extended the
investigation to 2013 (Crofts, 2013). The university is a new university in Central England
and will be identified as Midshire University.

What is immediately apparent is that at different times more or less attention has been
placed on race equality. At certain points, the university made a serious effort to address the
issue of race equality. At other times, the issue was not on the institution’s radar. The nadir
was reached in 2003 when an audit revealed that the requirement under the Race Relations
(Amendment) Act to develop by May 2002 a race equality policy and action plan had not
been appropriately met. The university was subsequently required to resubmit its policy and
action plan to the funding council within a limited time period. This provided an
opportunity for race equality champions within the university to develop a robust policy
and action plan and persuade senior management to put in place appropriate resources to
support the policy and plan. It is noteworthy that what prompted the recovery was not the
race relations legislation per se but the independent audit which indicated the university
was non-compliant.

Race equality subsequently had a higher priority within the university. New governance
arrangements and the arrival of two equality and diversity officers in 2004 subsequently
gave equality and diversity generally and race in particular a higher profile. And there is no
doubt that for some years significant progress was made. The conditions facilitating this
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included (for a period) external pressure on the university, support from some key senior
staff and the presence of highly effective equality and diversity officers.

3 The declining focus on race equality

The middle of the first decade of the new millennium represented the university’s high
point in terms of addressing race equality. Since then external pressure from the
government has ineluctably declined. Although lip service continues to be paid in
government pronouncements and some strategies to race equality and ethnic diversity, other
government agendas prompted by concerns over increasing net migration, disorder and
terrorism subsequently marginalised one concerned with race equality. This is evident in
relation to the way new legislation introduced by the Labour government in 2010 has been
subsequently implemented.

The Equality Act 2010 extended the general duties (now labelled the public sector equality
duty), initially identified in the race relations legislation, to different strands of equality,
with the Equality and Human Rights Commission (EHRC), a body that had been set up
earlier to replace a series of bodies focused on distinct strands of equality, being charged
with having an enforcement role. Over time, however, and especially since the Coalition
government (2010) and subsequent Conservative government (2015) took power, the
requirements embodied in the legislation have been eroded. Thus the specific duties,
enshrined in statutory codes of practice, including the requirement to have in place an
equality action plan and conduct equality impact assessments have been replaced by the
need, on which there is merely guidance, to publish limited data and set one or more
objectives. And at the same time, the red tape challenge and the significant cut in funding
for the EHRC signal that racial equality is sliding down the government’s agenda.

While it would be an exaggeration to say that equality and diversity, and concomitantly
race equality and ethnic diversity, have completely disappeared as policy objectives, the
contrast between the policy initiatives at the beginning of the century which demanded the
production of action plans and the most recent government initiative which merely
‘nudge[s] universities into making the right choices and reaching out in the right ways’
(Cameron, 2016: 2-3) are palpable.

The consequence of the declining salience of race equality in government pronouncements
and the decreasing pressure on universities to promote race equality has been felt
graphically at Midshire University. At the university, this initially entailed increasing
resistance to an equality and diversity agenda, but eventually led to the disappearance of
any dedicated committees or equality and diversity officers (Crofts, 2013). This
development was justified in terms of mainstreaming but has in fact entailed a reversal of
the progress made in the preceding years to meet the general and specific duties of the race
relations legislation.



Pilkington, A.; Crofts, M.

What is remarkable is that at the same time, evidence of racial disadvantage remains
stubbornly persistent. In our studies, we found the following: persistent ethnic differentials
in the student experience that adversely impact on BME students and point to possible
indirect discrimination; ethnic differentials in staff recruitment that adversely impact on
Black and Asian applicants and point to possible indirect discrimination;(some) minority
ethnic staff subject to racism and (some) White staff cynical about political correctness; an
overwhelmingly White senior staff team, with no evident efforts to transform this situation;
low priority given to the implementation of a race equality action plan; few staff skilled in
intercultural issues; many staff not trained in equality and diversity; and few efforts made to
consult Black and Asian communities (Pilkington, 2011).

We cannot of course generalise from this case study to the sector as a whole. Nonetheless,
what we have found at Midshire University resonates with findings elsewhere (Bhopal,
2015) and points to ‘the sheer weight of Whiteness’ (Pilkington, 2014). It is impossible to
comprehend the persistence of racial disadvantage and the failure to combat this without
recognising ‘how deeply rooted Whiteness is throughout the ... system’ (Gillborn 2008: 9.
For White staff (including White researchers) , however*... the Whiteness of the institution
[frequently] goes unnoticed and is rationalised into a day-to-day perception of normality’
(Law, Phillips, and Turney 2004, 97). It is crucial therefore that we are reflexive and do not
let ‘the “whiteness” of the academy ... .go unnoticed and uncommented’ (Clegg, Parr, and
Wan, 2003, 164; Frankenberg, 2004).

4 Continuing racial disadvantage in the HE sector: BME staff and students

Research continues to demonstrate that individuals from minority ethnic communities
disproportionately experience adverse outcomes (Grove, 2015). While there is some
variability by ethnic group since BMEs are by no means a homogeneous category, BME
staff and students experience considerable disadvantage. BME academic staff are more
likely to be on fixed term contracts, continue to experience significant disadvantage in
career progression, especially in gaining access to the senior ranks of university
management, and there remains an ethnic pay gap virtually 2 decades after the publication
of the Macpherson report (Leathwood et al, 2009; ECU, 2011; Ratcliffe and Shaw, 2014)).
Indeed a recent report based on interviews with BME staff is sceptical that much has
changed in the last 20 years: the vast majority continue to experience subtle racism and
feel outsiders in the White space of the Academy (Bhopal, 2015). Meanwhile BME
students continue to be less likely to be enrolled at elite universities (UCAS, 2016) and
awarded good honours degrees even when prior attainment and socio-economic status have
been taken into account (Broeke & Nicholls, 2007; HEA, 2008), and to experience lower
retention rates and progression rates from undergraduate study to both employment and
postgraduate study (OFFA, 2016; HEFCE, 2016). In this context it is not altogether
surprising that they express significantly less satisfaction with their university experience
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(Havergal, 2016). And yet, despite this evidence of the remarkable persistence in racial
disadvantage, universities are extraordinarily complacent.

5 Legislation and equality

This complacency partly stems from the dominance in the academy and much of society of
a liberal perspective on equality. We can distinguish two broad perspectives on equality -
liberal and radical. The first is concerned to promote fair or like treatment and to this end
seeks to devise ‘fair procedures’ so that everybody, regardless of race, receives the same
treatment and ‘justice is seen to be done’ (Noon & Blyton, 1997: 177). The emphasis in this
approach is upon sanctions against any form of racially discriminatory behaviour. The
second ‘represents a more radical approach since it suggests that policy makers should be
concerned with the outcome, rather than the process, and should therefore be seeking to
ensure a fair distribution of rewards’ (Noon & Blyton, 1997: 182). To treat everybody the
same is, in this view, to ignore pertinent differences between people and does little to
eradicate disadvantage which stems from discrimination in the past and current institutional
practices which result in indirect discrimination. To ensure fair outcomes - such as an
ethnically balanced workforce - what are needed are not merely sanctions against racial
discriminatio