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Abstract

The series of HEAd conferences have become a leading forum for researchers
and practitioners to exchange ideas, experiences and research results relating
to the preparation of students and the organization of higher educational
systems. The sixth edition (HEAd20) was celebrated during 2-5 June 2020. It
was organized from Valencia, Spain; although held virtually because of the
COVID-19 outbreak. This preface gives an overview of the aims, objectives
and scope of HEAd’ 20, 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’20

This volume contains the selected papers of the Sixth International Conference on Higher
Education Advances (HEAd’20), which was virtually organized from Valencia, Spain during
2-5 June 2020. Despite the COVID-19 outbreak, this sixth edition was a great success of
participation and 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 Paloma Merello, who led a team of
229 program committee members representing 50 countries in all five continents. Following
the call for papers, the conference received 280 full paper submissions from 47 different
countries. All the submitted papers were reviewed by at least two program committee
members under a double blind review process. Finally, 121 papers were accepted as full
papers for oral presentation during regular sessions. Additionally, 42 submissions were
accepted for presentation in the innovative non-linear sessions, which allowed for increased
interaction and participation. The program committee chair congratulates all the authors for
having their papers accepted in the proceedings of such a competitive conference.

HEAAJ’20 also featured two keynote speakers that overviewed important and actual topics:
Dr. César Ortega-Sanchez (Curtin University, Australia) talked about understanding
students’ needs in the age of the Internet, relating this to the change in the learning process
due to the mobility restrictions approved after the coronavirus outbreak. The second keynote
speech was delivered by Dr. Janet Lord (Manchester Metropolitan University, United
Kingdom) dealt with the transformative leadership for equity, social justice and change in
higher education.

The main conference was preceded by the Special Interest Group symposium entitled
Pedagogy for Higher Education Large Classes (PHELC). This virtual workshop, led by Ann
Marie Farrell and Anna Logan, celebrated its second edition by focusing on the assessment
for large classes.

Although virtually held, the conference was hosted by the Faculty of Business Administration
and Management of the Universitat Politécnica de Valéncia, which has been recently ranked
as the best technical university in Spain by the Academic Ranking of World Universities
(ARWU) 2019.

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
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and Management of the Universitat Politécnica de Valéncia for supporting, once again, the
HEAd conference, making it possible to become a great event.

2. Organizing Committee

General chair
Josep Domenech, Universitat Politecnica de Valéncia

Vice-chair
Local organization chair
Elena de la Poza, Universitat Politécnica de Valéncia

Program committee chair
Paloma Merello, Universitat de Valéncia

Publicity chairs

Gareth Bramley, University of Sheffield
Daniela Zehetmeier, Lufthansa Aviation Training GmbH

Workshops chair
Raul Pefia-Ortiz, Universitat de Valéncia

PHELC Workshop chairs

Anna Logan, Dublin City University
Ann Marie Farrell, Dublin City University

Local organization

Eduardo Cebrian
Ménica Costa Alcaina
Eduardo Toran

3. Sponsors and Supporters

Universitat Politécnica de Valéncia

European Social Fund

Facultad de Administracion y Direccion de Empresas
Departamento de Economia y Ciencias Sociales
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Abstract

This paper explores higher education actors involved in the recruitment of
internationalstudents and their perceptions of their home country’s
government policy on their practice. It examines case study institutions from
three countries Canada, Hong Kong, and the United Kingdom. This study
shows higher education institutions do not exist in a vacuum and regardless of
their location, government policy shapes perceptions for international student
recruiters who believe that government policies contribute or hinder their
practice. All of the participants, regardless of location, show a high level of
awareness of government policy that greatly shapes their strategies. More
specifically, recruiters find tensions arising from these policies with
government shaping recruitment priorities and restricting or instigating
competitive responses, while their institutions do not challenge government
policy (enough). The findings suggest that government policies establish the
“playing field” for recruiters as they attempt to navigate an increasingly
competitive environment but at the same time, these perceptions are highly
localized and need to be understood in their individual settings.

Keywords: internationalization; government policies; recruiters; students.

This work is licensed under a Creative Commons License CC BY-NC-ND 4.0
Editorial Universitat Politeécnica de Valéncia 1



The Impact of Government Policy on Higher Education International Student Recruiters

1. Introduction

This study compares higher education institutions (HEI) from different parts of the world to
understand how their government policy frameworks shape practice for international student
recruiters. It argues that international student recruitment for HEIs is complex due to
government policies and these policies may have direct or in-direct impacts on the practice.
There is much unknown about how actors involved in international student recruitment
activities conceptualize and respond to government forces. Other studies argue for greater
understanding of international student recruitment activities in HEIs from the supply-side
and the challenges faced by those involved in the practice as institutions aim to manage
government policy changes and other forces on their practice (Asaad et al., 2015; Findlay et
al., 2017; Mosneaga & Agergaard, 2011; O’Connor, 2017; Zinn & Johansson, 2015). There
is a need for more critical perspectives on international student recruitment practice to offer
accounts and descriptions from those involved and how they interpret government policies
in their day-to-day practice. This study will provide these perspectives and will further our
understanding of how government policy shapes international student recruitment from the
supply-side (Findlay et al., 2017).

2. Literature Review

The link between government policy and international student recruitment is currently not
well understood (O’Connor, 2017; S& & Sabzalieva, 2017). O’Connor (2017) studied
international strategy from the student and institutional perspective at an Irish university and
found there are conflicts in the practice of recruiting international students that are highly
local. Their national and local institutional policies are designed to attract international
students for economic recovery and diversity, but the institution had a passive acceptance of
these students, impacting the international student experience on campus. This study
examines one institution in Ireland and sheds light on practice problems associated with
government policies that affect the recruitment of international students and suggests further
studies of institutions in other jurisdictions will hold value (O’Connor, 2017). This study
supports this argument that further research is necessary to understand government policies
in the context of local, institutional dynamics and that institutional actors shape practice based
on their interpretations of these policies.

These practices suggest a competitive and marketized landscape at a national level that
contributes to local, institutional approaches to international student recruitment. Previous
studies show marketization and government policy shaping higher education and argue it is
important to examine institutional level impacts in the context of their government policy
frameworks (Cudmore, 2005; Marginson, 2017; Mosneaga & Agergaard, 2011, O’Connor,
2017, S4 & Sabzalieva, 2018). Beech (2018) explored international student recruitment staff
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from ten UK institutions. This study examined changes to the UK visa system and the
impacts on recruitment methods through the relationships staff had with educational agents.
It found that student mobility is an industry driven by market forces and institutional
responses are important in facilitating student mobility.  Geddie (2015) furthers this
argument in a study of twenty-nine higher education policymakers in the UK and Canada and
found that national policies change and evolve at local levels and that there are “perceived
competitive relations between places and actors” (p. 245). This suggests that actors’
perceptions at local, institutional levels are important in conceptualizing government policy.

Similarly, Findlay et al. (2017) study of stakeholders in the UK higher education sector show
that institutions and inter-university organizations have different motivations to attract
international students to the UK and suggest that financial motives and the drive to be
“globally excellent” serves to position institutions globally to attract international students.
At the same time, respondents in the study perceived government policy to restrict these
objectives. Findlay etal. (2017) is a comprehensive study of international students who chose
to study in the UK and a small set of actors involved in attracting students to the UK. Findlay
etal. (2017) argue more studies need to examine the institutional or supply-side perspectives
of international student recruitment as there is limited literature on internal operations of
HEIs and how they perceive government policies on their practice. This study extends
studies such as Findlay et al. (2017) and O’Connor (2017) by taking the supply-side view (or
institutional view) of international student recruitment practice by exploring practitioners, in
three different countries, as a basis to compare their perceptions. It does this by examining
complexities such as government policy contexts and how practitioners view these policies
impacting their practice.  These studies show that system actors may have different
perspectives on government policies, but little is understood about how these policies are
perceived. Furthermore, there are limited comparisons of international student recruitment
practitioners from different countries. This study explores the local, institutional response
government policies facing practitioners of international student recruitment in Canada,
Hong Kong, and the UK.

3. Methods

The study examines three institutions from three separate countries in an international
comparison. The main research question guiding this study is how do practitioners’ view of
government policies as influencing their international student recruitment practice? As such,
the primary data for this study considers the views and perspectives of the participants
nvolved in international student recruitment in each case in the context of their national policy
frameworks that existed in 2017. Therefore, semi-structured interviews with international
student recruitment practitioners were the primary data collection method in this study while
document analysis of government policies was used to inform the interview guide and
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contributed to understanding the context and settings. This paper uses case study method to
explore the practice of international student recruitment at three HEIs and examines the
perspectives of participations thereby creating a cross-case study analysis (Stake, 2013). Case
study research is useful for institutional management as it allows for several data sources in
real-world contexts, where there was no previous research before (Jensen & Rodgers, 2002).
There are few empirical studies on HEIs, and the case study approach provides the flexibility
to examine multiple sources and to gather appropriate qualitative data for the study.

The case study sites are the University of Prince Edward Island, Canada (UPEI); the
University of Hong Kong, Hong Kong (HKU) and Lancaster University, United Kingdom.
Each of these institutions actively recruits international students (both graduate and
undergraduate). An important factor in choosing the case studies was the different national
settings that shape international student recruitment presenting opportunities to compare
institutions. While each institution showed that 20 — 26% of their student population is
international, recruiters may view their practices differently and face similar or different
challenges in their practice as a result of these policies. These unique circumstances
contribute to understanding government policy influence in each case by recognizing these
macro-level policies may have different impacts than anticipated and these impacts on
international student recruitment have not been previously explored in an international
comparison of three separate countries.

The sample consisted of participants within each institution who are directly involved in
attracting prospective international students. These are typically individuals with titles such
as recruiter, international manager, or overseas manager. Within each institution, the sample
was purposive in that only those individuals who had direct involvement with students were
invited to participate. The size of the sample varied according to the number of individuals
involved in the practice until a saturation point was reached, meaning a sufficient number
participants representing the functional areas of the collective activity were interviewed
(Guba & Lincoln, 1994). This point was measured in all institutions, as there were a finite
number of potential participants. As such, the study involved three interviews at the
University of Hong Kong case study (population three); four interviews at the UPEI case
study (population six); and seven interviews at Lancaster University (population eleven).
This variation in size was reflective, not only of the level of effort and resources dedicated to
international student recruitment but also how the institutions assigned responsibilities. In
total, the study involved fourteen interviews across the three case study locations. The
interviews were conducted in-person and each one recorded.
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4. Findings

The findings show the three case study HEIs share similar perceptions of government policy
on their practice namely that these policies acti as a“playing field” and restrict their ability to
compete and respond to competitive markets. However, the participants’ views of national
policies suggest local context is needed. For example, UPEI understood that government
played a central role in funding the jurisdiction’s only university and the participants viewed
the government as an enabler of international student recruitment. Meanwhile, the other two
institutions viewed government and their policies as a constraint and participants viewed
government as negatively impacting their practice through policies. The subjects at HKU
and Lancaster believed the policies inhibited international student recruitment efforts through
the quota for HKU and immigration policy for Lancaster University. These views of
government were unique to each case study as the policies and relationships with government
varied in each setting (Beech, 2018, Findlay et al., 2017, O’Connor, 2017).

The Hong Kong government through the UGC established the quota for international students
to HKU and this quota system monitored compliance. The quota served to mediate
international student recruitment by limiting the number of students who can attend the
institution. As such, government controlled the nature and extent of international student
recruitment at HKU. The institution recruited students by adopting strategies that focused on
the institutional brand and by attracting “top students”. At the same time, the quota limited
the scope of international student recruitment for the institution, both in financial and human
terms. There was less incentive to dedicate resources to actual recruitment practice when the
quota limited capacity and financial gains (Asaad et al., 2015). The quota also constrained
the choice of markets that the recruiters visited and forced the recruiters to direct resources
to China, limiting diversity and choice of top students. “Mainland China is not international,
but it’s not local” (interviewee 3, HKU). This government view of international students
directed China to be the main market for HKU, but it also created divergent priorities for the
institution. “You have to prioritize and you re obviously trying to get as many representation
as you can within the 600 number, this magic number that’s been hanging over our head”
(interviewee 3, HKU). Six hundred were the maximum number of students that HKU could
enroll based on the quota system. As such, international student recruitment strategies were
adopted based on the parameters established within the quota system and necessitated the
recruiters to make decisions that adhered to the six hundred limit while ensuring Mainland
Chinese students were a main contributor to their target.

In the UK, Lancaster also experienced government policy constraints in the form of the
removal of the post-study work visa and the on-going Brexit discourse. Participants
discussed government policy and media communication as shaping perceptions amongst
prospective students and this created challenges for recruiters as they attempted to overcome
these negative messages.
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“It is just negative media that gets out. A few years ago, was the close of the post study work
visa. Messaging went out to say that UK is closed (closed borders for students), you can’t
work you got to go home. So I think there are certain markets where India being one, the
students are expected to stay in country, get some work experience, get a job, earn some
money, pay off some of their debts before returning home. So, Government policy now is
restricting that” (interviewee 8, Lancaster).

The participants discussed the challenges of negative government policies as the realities they
faced as they entered markets or established recruitment priorities. Recruiters believed the
policies and discourse is well known amongst prospective students and that recruiters had to
overcome negative perceptions of the UK in their approach to students.

Meanwhile, in Canada, the national and provincial government had placed considerable
importance on recruiting international students for economic benefits. “We need to import
talent, train them, and encourage them to stay, develop businesses and contribute to the
economy. (interviewee 1, UPEI) This neo-liberal approach to attracting international students
created a national policy environment that encouraged the international student recruitment
game for HEIs in Canada. This raised expectations for institutions to attract students for
national economic interests but also for institutional sustainability. At UPEI, 50% of their
operating budget came from self-sourced revenues such as students (“Short-term Enrolment
Plan”, 2016). Even though government funding may be challenging for HEIs, the recruiters
at this institution viewed immigration and marketing policies from all levels of government
as highly positive.

5. Discussion and Conclusion

The case studies exist in different government policy contexts that influence their practices
of attracting international students. In Hong Kong, international student recruitment was
highly controlled with a quota system while in Canada it has become progressively more
flexible to attract international students to study and work post-graduation. At the same time,
the UK is experiencing a shifting policy environment in immigration that respondents
describe as impacting the recruitment of international students. The findings show that the
institutions do not exist in a vacuum and regardless of their location, government policy
shapes perceptions for recruiters who believe that government policies contribute or hinder
their practice. All of the participants, regardless of location, show a high level of awareness
of government policy that greatly shapes their strategies. “Key export trends (e.g.
competition, regulation) should be constantly monitored...to formulate marketing strategies
that are aligned to changes in export market conditions” (Asaad et al., 2014, p. 156). This
study provides insight into how recruiters perceive government policy impacting their
international student recruitment practice. These findings confirm the importance of close



Melissa James

monitoring of government policy for international student recruitment (Asaad et al., 2013,
2014, 2015; Hemsley-Brown & Oplatka, 2010; Marginson, 2017, S& & Sabzalieva, 2018)
and further suggest that the impact of policy be discussed and understood amongst all actors
involved in the practice (Ross et al., 2013). As HEIs expand their recruitment efforts, greater
attention needs to be paid to these investments. Fundamentally, all colleges and universities
do the same things and deliver the same things. This sets up a race to build more and grow
larger” (Sickler, 2017, p. 4). This should assist institutions to contextualize to national policy
changes on their practices thereby enhancing their understanding of the impacts of these
investments.

These findings are of value to policy-makers, administrators, and researchers, regardless of
country or HEIL. These insights may be used to understand national policy changes on
institutional strategy and enable institutions and governments to collaborate in positive
manner. This study showed that there is value in examining actors’ perceptions of
government policy on their international student recruitment efforts. Additional case study
locations in other parts of the world may further these findings. Future studies should
consider how national policy shapes different types of practices also may help institutions
improve performance. Previous literature shows there is little research examining the internal
operations of HEIs from different jurisdictions and the lack of different actors’ perspectives
on international student recruitment practice (Findlay et al., 2017; Ross et al., 2007, 2013).
Expanding the research to different jurisdictions and including different institutional
practices such as research and teaching may add insights into the complexity facing higher
education and its practitioners as they operate in global environments.
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Abstract

At HTW Berlin material science is taught to first year students in combination
with laboratory exercises on materials testing. Still, basic knowledge upon
theory is necessary to work practically during lab sessions. Therefore
homework reading is assigned and additionally lecture films guide students
through the laboratory routine prior to class. Initially inspired by students
these lecture films were conducted during a one term student semester project
according to the peer-to-peer approach supervised by lecturers and film
experts. Since establishing the lecture films in summer semester 2015 time
consuming explanations were redundant and the students were prepared better
gaining more knowledge during practical work than those who did not have
access to the films. After watching the introductory films download activities
increased and online lectures were prepared carefully. However, the initial
increase in final test results is not valid taken into account all grades from
2015 up to now. Still, even if the academic output is not better with our without
the implementation of lecture films, the better handling of laboratory
equipment and the more smoothly running lab courses account for at least a
part time success.

Keywords: lecture films, inverted classroom, peer to peer, material science,
laboratory.
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Lessons learnt — The role of peer-to-peer lecture films in a first year material science laboratory...

1. Introduction and peer-to-peer laboratory videos

Material Science is taught to first year mechanical engineering students at HTW Berlin via
the “design-led” teaching approach: Ashby (2013), Pfennig (2016-1/2), Pfennig (2018) first
facing the engineering product, then introducing its properties and later relating these to
microstructure, atomistic structure and progressing to the physics and chemistry of materials.
Teaching goal is the understanding of material science, but moreover to educate students and
prepare them for their role as a maker of things (Ashby 2013).

Students enroll into HTW applied university come from multiple different educational
backgrounds, which is a benefit and a great challenge at the same time. It is necessary to
study the scientific background of material properties to understand the material test results
gained in the lab course. The concept follows a blended learning scenario where scientific
backgrounds are self-studied via online-lectures. Discussions are encouraged, but each
student is responsible for her/his own progresseion. Therefore a great variety of teaching
material is provided via moodle: Pfennig (2016-2), Pfennig (2018).

In the blended learning setting implementing lecture videos into “inverted classroom”
teaching scenarios: Berret (2012), Pfennig (2016-2), Pfennig (2018), Pfennig (2019-2) has a
positive effect on self-efficacy beliefs and intrinsic motivation Thai (2017). Note, that there
is a difference between audio or video recordings of lectures comprising at least 5 different
techniques: Crooka (2017) and short lecture videos of relevant course material: Pfennig
(2016-1). In general students rate lecture videos as easy to use and effective learning tools:
Kay (2012) and place significant value on the use of videos: Gulley (2016), Kon (2015).
Videos provide an audio and visual stimulus covering different learning methodologies.
Presupposed the video included is analogous to the desired learning outcomes of the lecture:
Al-Jandan (2015) lecture videos are definitely a reinforcement, rather than a replacement for
lectures: Havergal (2015). Interpolated questions within online videos were preferred by
students and may increase the learner’s engagement with the material: Rose (2016) and help
to boost actual performance: Szpunar (2014).

Involving students directly into teaching activities (preparation of lecture videos) engage
studets in critical thinking: Colorado State University (2015), thus, producing deeper learning
outcomes: Goto and Schneider (2010). As “peer-to-peer”: Ware (2015) literally means “from
students for students” this concept was applied for planning and completing lecture videos at
HTW Berlin according to the 3I-model: Pfennig (2016-1/2), Pfennig (2018) (figure 1).
Effective operation of the lecture films is based on students™ experience and their special
needs when preparing for specific topics in material science. Therefore 4-6 students worked
on a full concept and implementation and integration of three to six lecture films, each two
to eight minutes long. The film making was supervised by the lecturer and director of
photography of the HTW: Pfennig (2016-1/2), Pfennig (2019-1).
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inform, instruct, give impulse.

Information
> Short video inputs to replace the traditional frontal type of teaching
/—\ basic knowledge for inverted classroom setups
inform Instruction
"How-to videos" to qualify students to work with machines/setups

respectively theoretical models for quantitative or qualitative
research.

Impulse

Short documentary videos for advanced students serve as an
additional motivation and affirmation. These videos encourage the
individual to critically examine his or her own views and promote
cross-border collaboration.

Fig. 1. 31 Model Overview: Pfennig (2018).

5 “how-to” motion picture lecture videos (11:42 min) on materials testing and introduction
to the laboratory course as well as 7 animated scientific lecture videos: Pfennig (2019-1/2)
were produced to make the materials science laboratory come to life. These are integrated
into micro lectures on Moodle and various teaching material: Pfennig (2018) (figure 2):

https://www.yout
ube.com/playlist?
list=PLUOIZMS

ZYz5WwHGS9VEU-

‘— 5DWamsktUvtx7

Laboratory Heat treatment
introduction (3:08 min)

5 films /11:42 Ultrasonic testing

How to video (1:22 min)

. i Microstructure
Motion picture (1:44 min)

Tensile strength testing
(2:19 min)

Hardness
(3:09 min)

Fig. 2. 5 “how-to” motion picture lecture videos (11:42 min) on materials testing and introduction to the
laboratory course. Scientific lecture films are not openly available yet.

The material science laboratory course basically addresses first year students in mechanical
engineering, economical engineering, and automotive engineering. In general students did
not find it appealing to pick suiting lectures and study properly on their own when preparing
for the lab course. Hence, most lab courses were very challenging, a lot of time was consumed
by repeated explanations making the lab course disappointing for lecturers. The joy of hands-
on courses could not be felt: Pfennig (2016-1). This research now provides broader test
results and a first resume on the efficiency of “how-to” lecture videos in a first year material
science laboratory course.
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2. Course results

The concept of implementing lecture films prior to the laboratory course applied first in
spring semester: Pfennig (2016-1) and overall results slightly increased (grade average in
WS2014/15: 1,92 (64 students) compared to SS2015: 1,87 (84 students). Lower grades in
WS2015 (1,99) are due to large differences of the results obtained from mechanical
engineering (1,80) and automotive engineering students (2,17). In SS 2016 (1,58) and SS
2017 (1,50) grades were better than all previous semesters counting for both, students of
mechanical and automotive engineering. Winter semester 2016/17 (1,86) and spring semester
2018 (1,83) and 2019 (1,96) showed a good average for all experiments. Winter semester
2017/18 and 2018/19 displayed the worst results since data collection. Here, the special
situation of german higher education has to be taken into account with refugees entering the
system. Students with migration background of these particular semester showed severe lack
of language skills and therefore averagely scored significantly lower. With semesters of 65%
of the students coming from Maghreb countries even lecture video supported laboratory
courses did not deliver sufficiently satisfying results. It might also be possible that the
outstanding results of the mechanical engineering students in winter semester 2014/15 raised
the grade point average of this semester so that the results obtained by the following
semesters are comparedly better than figure 3 shows.

35

1 WS2014/15, N=26, @=1,59 NO films
30 | ; [ ss2015, N=40, @=1,93
5 3 [ ws2015/16, N=32, @=2,03

[ ss2016, N=35, @=1,59
[] ws2016/17, N=32, @=1,86
I ssS2017, N=40, @=1,50
B \vs2017/18, N=36, ©=2,26
$S2018, N=34, @=1,83

WS2018/19, N=32, @=2,01
’ 7] $52019, N=57, @=1,96

No. of students in %

Fig. 3. Accumulated grades for 5 different experiments of students taking a lab course at HTW comparing fall
semester 2014 without lecture films (green line) and all semesters from spring semester 2015 until spring semester
2019 with lecture films (histogram).

Considering every experiment of the laboratory course separately, a slight shift towards better
grades after watching and working with lecture films was noticeable for the most difficult
themes: ultrasonic testing and microstructural analysis. Still, there is no significant increase
in grades. Although there is a shift towards lower grades since establishing lecture films as
means of self-taught learning prior to laboratory classes, the number of students failing the
class is very low (figure 3).
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3. Evaluation and Discussion

Because lecture films appeal to many students, are easily accessible, repeatable and time and
locally independent (figure 4) the combination of watching the films and preparing online
lectures are prefered by most students. YouTube statistics show that once the students started
to watch the films they completed at least 75% (figure 4).
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Fig. 4. Number of clicks as a function of the actual length watched in percent of the lecture film “hardness testing.
Results exceeding 100% indicate the film end and titles. Most students watched more than 75% of the lecture film.

After watching the introductory films more download activity was noticed assumedly
accompanied by studying of the lectures that were provided to prepare the experiments. Most
students were well prepared for class, e.g. notes and handwritten summaries were brought
along, mindmaps and summary sheets were downloaded and memorized. The additional
learning material meant to understand the science behind the results they produced in the lab
was regarded helpful. Student groups worked homogenously with lots of inspiration. They
asked important questions, initiated discussions, were eager to dispose their knowledge and
learn more of the details. Even those students, who did not attend the lecture classes increased
their understanding of complicated correlations.

Nearly 50% of the students watched lecture films before the face-to-face laboratory lecture,
and preferred films over books or online lectures because the explanation is given directly
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(figure 5). However, more students state that they watched the lecture videos after face-to-
face time and therefore used the videos for post-processing of the laboratory course content.
Approximately 1/3 of the students state that lecture videos give an extra degree of freedom
in their learning methods. Lecture videos may be used at any time provided a working internet
connection helping students who have to take care of family or work. In general the
combination of interactive online lectures, tests and quizzes with the lecture videos provides
a highly appreciated learning environment: Pfennig (2018).
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Fig. 5. Preference of lecture materail in first year material science course. (multiple choices were possible)

In general, students achieved lower grades after implementation of lecture videos as means
of laboratory preparation. This may be due to the “casy going” attitude towards lecture videos
in the first semester. Students may have not taken lecture films as a serious method of
preparing, leaving them with the feeling of being experts after watching the difficult content
only once. Grades achieved in the laboratory course is directly attributed to the students
learning ability and motivation before the course. Even if not all of the lab excercises
accounted for better results and the sum of all 5 experiments did not show an improvement
of grades there is an increase in students™ attention and individual improvement of pre-lab
course test results. Course discussions are encouraged and led with a deeper understanding
of the background science. Lecture films are therefore a probate media to encourage students
to self-study and prepare for a laboratory course. These films therefore provide excellent
requirements in these inverted laboratory classroom scenarios as shown by various authors:
Berrett (2012), Pfennig (2016-2), Pfennig (2019-1), Thai (2017). However, it is assumed that
students need to learn how to study using lecture videos in the first place to be accounted as
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fully accepted and useful teaching media. It is therefore necessary to guide students how to
use lecture films in a higher education context. Lecture films have to be worked with in a
similar way as books: take your time, look for explanations of difficuls words or settings and
write down and summarize the essentials.

4., Conclusion

The peer-to-peer approach of involving students into the implementation of teaching material
in an interdisciplinary concept of teaching materials science was successfully chosen to
produce lecture videos by guided student project groups. Self studying teaching material was
carefully prepared to introduce 5 different materials testing experiments in a practical
materials science laboratory course.

In general students rate these introductory videos as beneficial and entertaining because for
most of them it is the first time working in a laboratory. After watching the lecture films as
means of an inverted classroom learning scenario students knew how to work the equipment
and therefore fewer mistakes occurred during the experimental procedures. They were
prepared better for the questioning prior to the experiment, got involved into deeper
discussions and most of them had taken serious notes improving their learning skills. Data
from the course showed enhanced download activity of learning materials after watching the
introductory film. However, even with an initial shift of the pre-test results to better grades
with the implementation of lecture films starting summer semester 2015, the evaluation over
9 semester does not show a great benefit in terms of students grades. Introductory videos do
not automatically enhance the students’ learning outcome. Moreover, this is directly
attributed to the students learning ability and motivation before the course. Still, the
implementation of lecture videos was assessed as beneficial in terms of knowledge upon
upcoming laboratory procedures (do-s and don't-s), concentration and attentiveness as well
as scientific level of communication during class.
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Abstract

We compared data from an enterprise course aimed at scientists and engineers
using the Unit Evaluation Questionnaire, coursework marks and qualitative
feedback quotes with the aim of identifying any issues for embedding enterprise
and entrepreneurship units in science and engineering degrees. Enterprise
courses in many universities are often offered as units within other degree
programmes which fulfill chartered bodies requirements for enterprise
education and for employability. Whilst broadly accepted to be successful,
others have reported students views on enterprise education be mixed as they
feel its out of their comfort zone, and some are not open to studying units
outside of their main subject, however we found student results and satisfaction
to be at least as good as faculty and departmental norms. Qualitative
comments suggest despite initial misgivings, they enjoy applying their subject
knowledge to entrepreneurial issues and appreciate it not being a generic
course. Students were not adversely affected by different assessment
techniques and performed similarly to departmental/faculty averages. We
found that it was key for courses to be tailored to science and engineering
students such as by allowing them to study a company from their subject area
for their assignments and giving science examples resulted in better
engagement and feedback.

Keywords: Enterprise and Entrepreneurship Education; Science and
Engineering Assessment; Interdisciplinary Teaching.

This work is licensed under a Creative Commons License CC BY-NC-ND 4.0
Editorial Universitat Politeécnica de Valéncia 17



A Comparison of students’ views and attainment on an enterprise unit for scientists and engineers

1. Introduction

Many studies have shown that enterprise education is beneficial for science and engineering
students (e.g. Souitaris et al., 2007; Maresch et al., 2016) not just in the context of starting
their own business or commercializing research, but also as part of an employability focus
with those having participated being seen as more employable by employers (O’Leary, 2012
and 2017). The Quality Assurance Agency for Higher Education in the UK (QAA, 2018)
suggests all students should have some enterprise education as part of their overall
development. Embedding enterprise in the curriculum for these students has been discussed
(e.g. Clements, 2011; Handscombe et al., 2008). Tradeoffs exist between efficiency issues —
whether to use subject specific content for small groups of individual subject areas or use
more generic courses with larger classes with the opportunity to mix with students from
different backgrounds and subject areas, but where content is less tailored to subject areas.
There are also a variety of activities on offer extracurricular at Universities (Papadopoulou,
and Phillips, 2019 and Phillips, 2010), but some faculties and schools have decided that
compulsory enterprise training is required for all students as part of their degree programmes
which aligns with chartered body recommendations for degree courses.

Enterprise Education is useful for preparing students for an uncertain job market and
producing high growth technology firms. Researchers also have found that Enterprise
Education leads to higher Entrepreneurial Intention which is a good predictor of starting a
business (Kautonen 2015, Martin et al 2013). Maresch (2016) found that Entrepreneurial
Intention was raised more in business students than science and engineering suggesting this
was because students who already have some business education are more likely to absorb
entrepreneurship skills and knowledge. Further, it is suggested that science and engineering
students can develop a social identity which rejects entrepreneurship in favour of pure science
(Jungert 2013). However, it was found that an approach keeping the subject area (science and
engineering) at the core of the teaching was a successful strategy for engaging students and
reducing the construction of a negative social identity, in fact one study found that
Entrepreneurial Intention was especially raised in electrical engineers (Duval-Couetil et al.,
2012) and another in Spanish engineering students (Barba-Sanchez and Atienza-Sahuquillo,
2018). Our strategy was to use many science and engineering examples and encompass
product development into the taught material and assessment, and with an applied assessment
rather than an exam.

We consider a final year undergraduate enterprise course adapted for a range of science and
engineering students. The course was of twelve two hour sessions, consisting of opportunity
spotting and value creation, market research, basics of finance, risk management, cost
control, sources of funding and growing a business. It is intended as a 10 credit unit within
other subject areas (science and engineering), to address the need for graduates to be
enterprising whether they start a business themselves or work in a larger organization. This
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course was made compulsory for many students based on feedback from employers and
experts from the Chartered Bodies that accredit each degree programme, with employers
complaining of students not able to apply their knowledge immediately and requiring training
which is expensive for companies to provide. Since only about 5% of students will become
self-employed on graduation, courses need to be relevant for those going to work for a wide
range of organisations. These units fit well with employer and alumni needs and suggestions,
but short term, lecturers need to get good feedback from students and often compulsory
courses outside of the main subject area get poor feedback if students cannot see the relevance
and they feel it is out of their comfort zone. This problem can arise with lecturers needing
good feedback, rather than maybe teaching what is needed, or not teaching for the audience
but simply transposing business school courses onto science students. In terms of summative
assessment, often enterprise courses have a more practical element of assessment such as
reflective journals (Phillips, 2008), posters, feasibility reports, business plans, or pitch
presentations. They also can involve group working and Enquiry Based Learning (Sanchez-
Romaguera and Phillips, 2018). Alumni entrepreneurs have said that the more practical the
courses and the assessment, the more valuable for those planning to start a business (Phillips,
2018).

For many of the students, the assessment for the unit was different to what they were used to
which was primarily examination and lab work. It consisted of a 4000 word assignment
whereby the student analysed the current state of a company from their own subject area
using financial measures and suggested a ways the company could add further value to the
company’s products or services based on market research and with costing. This was part of
“dealing with uncertainty”, an important learning outcome of an enterprise course which
students can be uncomfortable with, especially students from a subject area where a defined
numerical answer is the norm. Using real data from databases, speaking to customers or
companies gave a more practical and applied assignment which was hoped would appeal to
students. There were also two “consultancy” sessions where students could meet with the
lecturer and ask specific questions and discuss their assignment, it was hoped this would
alleviate any issues students might have with the assignment by providing reassuring
guidance. An important issue is not just whether entrepreneurial intention is raised, but
whether students are able to adapt to the demands of different assessments and the aim of this
paper is to understand any issues there might be in improving the offering so not only are
outcomes achieved but students feel confident in taking entrepreneurship courses and also
give good feedback which is important to teaching staff.

2. Methodology

We compared students from science and engineering subject areas in four separate classes —
computer science, electrical engineering, and two mixed class (chemical engineering,
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mechanical engineering and biotechnology) and looked at data over a three year period from
each of these classes. We used feedback from the Unit Evaluation Questionnaire from each
area (filled in anonymously and electronically at the end of the course), student assignment
marks and comparing with school averages where possible. We also investigated qualitative
comments to further understand any issue that students felt were important for this type of
course. This data collected was also anonymous giving students a chance to freely reflect
their views. Class sizes ranged from 37-76 students and data was collected from the years
2016/17, 2017/18 and 2018/19. For most classes, the sessions were 2 hours per week for 12
weeks but for electrical engineers sessions they were three weeks of 4 hours per week, a three
week break then a further three weeks of 4 hours per week, although no comments were made
by students about lecture scheduling.

3. Results and Discussion

From the qualitative comments, it is clear that the students initially had similar fears to those
found by other researchers that the method of assessment was different to what they were
used to, and as final year students, were worried that this might impact their marks with
students commenting -

“A 100% coursework module is very heavy, and whilst support was given from the lecturer,
formal instructions and advice given about the subject at the beginning was quite brief, can
be open to discussion a lot which is very risky, especially if a full 3rd year module depends
on it”

“And could provide a guide as to how to do the assessment, what is expected of this type of
work as most people have never done a piece of work to this level before.”

We also found the phenomena that some students didn’t see the relevance of doing this type
of course within their degrees and there was a worry that students would revert to social
norms within their subject area and reject anything new, or new ways of learning —

“I believe for some it may have been difficult to understand why we were taking this unit and
what relation it has to our degree, although this may be at the discretion of the School of
EEE”

Some didn’t understand the need to apply the knowledge learned e.g. “why are we looking at
X when the assignment is about Y’ when learning how to apply models in different situations.

The marks achieved by the students seem to show however that they performed well in the
assignment (Table 1) and marks were at least as good as those achieved in other units. Table
1 also shows that there is little difference between the marks obtained by students on the
separate courses from Computer Science, Electrical Engineering, and mixed classes of
Chemical Engineering and Biotechnology.
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Table 1: Average marks (%) and number of students on each course (in brackets)

Subject Area 2018-19 2017-18 2016-17
Computer Science (Semester Two) 67.04 (47) 66.18 (64) 66.17 (67)
Engineering/Biotechnology (Semester One) 70.79 (56) 69.69 (42) 66.63 (44)
Engineering/Biotechnology (Semester Two) 69.69 (55) 69.41 (37) 66.35 (40)
Electronic Engineering (Semester One) 71.81 (60) 68.62 (76) 68.61 (76)

Data obtained from the Unit Evaluation Questionnaire survey at the end of the course shows
above average feedback from students compared to departmental and faculty norms (Table
2). Feedback, in terms of satisfaction, was high from all classes and similar to departmental
norms. Fears that science students would revert to social identity where anything different
was rejected seemed unfounded. Others within the university have found that with
compulsory units where students feel they are forced to do something they are not interested
in some students give negative feedback automatically, however the feedback for all courses
is above school and faculty average, suggesting students were happy with the course. We
found also that there were no individual students that gave significant negative feedback.

Table 2: Data shows student feedback data (marked out of 5) for each course, brackets are
school average scores

Subject Area 2018-19 2017-18 2016-17
Computer Science (Semester Two) 4.33 (4.16) 3.80 (4.09) 4.29 (4.06)
Engineering/Biotechnology (Semester One) 3.93 (4.16) 4.80 (4.09) 4.00 (4.06)
Engineering/Biotechnology (Semester Two) 4.40 (4.16) 3.93 (4.09) 4.25 (4.06)
Electronic Engineering (Semester One) 4.17 (4.16) 3.82 (4.09) 4.20 (4.06)

Qualitative comments suggest that many students in fact valued the course in terms of it being
applicable to industry and were challenged positively by the different methods of assessment.
Many more students commented on the usefulness of the course and appeared to understand
the reasoning behind the course and what they would take away from the unit;

“This assignment was challenging, it required having to do quite a few things | was unsure
about e.g. finding the probability of a risk, what product change to choose (the cost of this,
the sales of this), however due to the great feedback it was achievable and a lot simpler than
I was making it for myself. Despite it being challenging, I am now really glad | did this
module, as it involved a lot of analyses which | feel will come in use later on in my work
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career. This module was good because it also helped me think about what I might like to do
after university. Overall, I'm really happy with this module”

“A content that will actually be useful for the future. An assessment that has meaning and is
enjoyable. The independence of the coursework task”

“Real world examples a good level for non- business students”

“I really enjoyed how feasible and practical the module was. -Has a good mixture between
theory and practice where we can use our knowledge of the theory learned in class into our
assignments”

“The assignments were fun, and different to anything I've done before”

It was observed anecdotally that in each year Computer Science students had a much lower
attendance than other groups, and made less use of the consultancy sessions, but those that
engaged were very engaged — attending every session and consultancy, with many emails
and discussions after the lectures. Some students however attended no lectures, it was found
to be normal in Computer Science that some students didn’t attend lectures. The computer
science average results seemed slightly lower overall — although there was a broader spread
of marks with some very high and very low marks. Survey showed that many computer
science students prefer to work off podcasts rather than attend lectures (voice and slides
podcast were available for all lectures).

4, Conclusions / Discussion

Despite initial worries from some students, that they were doing something new — that they
hadn’t written a report before, and often referred to the coursework as an “essay”, marks were
comparable to other units they were doing elsewhere. It seems that the students adapted
quickly to different forms of assessment. Many students particularly valued the individual
meetings and consultancy to get help on the coursework which helped bridge the gap. The
students who filled in the UEQ seemed happy with the course and the teaching, despite it
being compulsory for some. The feedback was similar or above the school average in most
cases. Key to gaining acceptance from students seems to be to explain and show how
enterprise applied to their subject, give examples from their subject area to show relevance
early on. Allowing the assignment to be on a company of their choice in their subject area
was helpful — they feel like its aimed at them and gives them a chance to apply knowledge
from their subject area. This compares with generic enterprise courses which often get lower
feedback as students don’t feel like it’s aimed at them. It is important to reflect on feedback
previously obtained from employers and alumni entrepreneurs who value the more practical
approach and allow students working in industry to apply their knowledge to problems of
commercial value as soon as they begin their careers rather than be stuck in an academic
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mindset which requires extensive training to allow them to make use of their subject
knowledge. The study was limited by the numbers of students filling in the UEQ which tends
to be about 50%, so some student views are not accounted for. For further work, we plan to
investigate any specific groups of students who might do well in their subject area, but poorly
in enterprise to identify any particular issues. We also plan to look at arts and humanities
subjects as well as science and engineering. Anecdotally, employers have said they like the
course and more practical assessment but this could be followed up more formally by
interviewing students after they have begun employment.
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Abstract

The impact of technologies in all areas is one of the main points that
characterize the current society. In the educational context, recently, great
efforts are being made to adapt the system to characteristics and needs of the
students of the 21st century. Gamification in education consist on the use of
structures, characteristics, dynamics and aesthetics of games for educational
purposes, to increase students participation and motivation. The escape room
is a gamified activity in which one or more teams must leave a place during a
limited time solving a challenge whose goal is learning. This study pretends
to analyze research trends through a bibliometric study of scientific
production deposited in Scopus. 32 articles were obtained for the analysis.
The results indicate an increase in scientific publications in last decade, and
the main mean of dissemination are journals, specially in Social Sciences
field. In addition, data shows the low impact and the absence of medium and
large producers. Finally, the weight of Spain highlights and the
implementation of escape rooms in the Higher Education stage stands ou too.

Keywords: Bibliometrics; Gamification; Escape room, Education,
Motivation, Breakout.
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1. Introduction

One of the main changes of recent times has been the introduction of technologies in
classrooms. This reality has led changes in teaching practices, leading to different
methodologies. Gamification is one of them. According to Deterding, Khaled, Nacke &
Dixon (2011) is not a term on which there is consensus, although it is accepted that it
involves the introduction of gaming elements to motivate students and get implication in
their learning. In recent times, gamification has been applied in different educational
contexts and stages (Corchuelo, 2018; Fernandez, Prieto, Alcaraz, Sdnchez & Grimaldi,
2018; Manzano & Baeza, 2018; Martinez, 2017; Pintor, 2017) and in students with
functional diversity, specifically in intellectual disability (Vidal, L6pez, Marin & Peirats,
2018), obtaining the improvement of autonomy and inclusion, and the development of
communicative and social skills, as a result. Within this framework, in recent years, escape
room activities have begun to be applied in the educational field, and in order to know the
real impact obtained from its use, we carried out the following research.

In order to study this issue, a bibliometric analysis of the trends of scientific production has
been carried out. Some of the questions that are intended to be answered are: Is there
scientific research on the implementation of escape room in education? What bibliometric
behaviour do these publications have? What countries stand out in the literature? What
place does Spain occupy? And what is the impact of these publications?

The starting hypothesis is that gamified strategies applied to education from playful
activities such as escape rooms, allow the achievement of learning and the adjustment to the
characteristics of students of the 21st century.

2. Method

Bibliometry allows quantifying scientific activity on an object of study (Tomas & Tomas,
2018), in this case, on the applications of the escape room to the educational field.

The scientific production deposited in the Scopus database was used, for being the most
complete in temporary coverage, for the number of documents (Hernandez, Sans, Jové &
Reverter, 2016) and for its scientific prestige.

For the search of the documents to analysis, the words: escape room OR breakout AND
school OR education were used as keywords in title or summary. No time or language
limits were used an the 32 documents obtained in the search were relevant for this study.

The data analysis was performed according to productivity variables and thematic relational
nodes. For the graphical representation of the results, co-occurrence maps were made with
fractional counting through Vosviewer tool (Van Eck & Waltman, 2010).
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3. Results
The results of this bibliometric study are grouped around productivity and content analysis.

Regarding the variables involved in productivity, the data are differentiated according to
typologies, area of knowledge and temporality; authors and countries; and impact.

3.1. Analysis of the type of documents, area and temporality

First, according to the number of documents resulting in the search, low figures stand out,
despite we don’t have applied any temporary filters.

Regarding the type of documents of the 32 resulting documents analyzed, the majority
(75%) are scientific articles, followed by conferences (19%), and book chapters or notes
(3% respectively).

In regard to the area from which these works are carried out, Social Sciences (33%) stand
out, followed by others as chemistry (9%), engineering (7%), nursing (7%) or mathematics
(3%), among others.

Regarding temporal distribution of scientific productivity, we present the data of documents
published per year, it allows to know the frequency of publication on this issue, the interest
in this object of study, and the diachronic tendency; and in this case, results only appear
stands out only in the last decade. In Figure 1, the number of documents published between
2011 and 2019 is presented, although it is considered that it was in 2016 when the use of
this term began in Europe. As it can be seen, the number of publications has increased in
recent years, especially since 2017.
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Figure 1. Number of items per year. Source: Own elaboration from Scopus.
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3.2. Analysis of authors and countries

In regard to collaboration and co-authorship, there are an amount of 119 signatory authors
of the 32 selected articles, therefore, in this field the rate of collaboration is high. Table 1
shows the results according to the number of signatory authors in each article, which allows
us to know the collaboration networks generated in the scientific community regarding the
use of escape rooms in education.

Table 1. Collaboration and co-authorship

Authors N %
One 5 15%
Two 5 15%

Three 6 19%
Four 7 22%
Five 3 9%

More than 5 6 19%

Source: Own elaboration.

On the one hand, as observed, most articles were written in collaboration (85%). Half of the
documents were written by more than four authors, highlighting the work of Ferreiro-
Gonzélez, Amores-Arrocha, Espada-Bellido, Aliano-Gonzalez, Vazquez-Espinosa,
Gonzélez De Peredo, ... & Cejudo-Bastante (2019) with a total of 10 authors. On the other
hand, the distribution of the production is described based on the number of works signed
by the same author, based on Lotka's scientific productivity law. Compared to other recent
studies focused on the analysis of gamification (Peirats, Marin & Vidal, 2019), on the
digitalization of curricular contents (Marin, Pardo & Vidal, 2019) or on the impact of
technologies on attention to diversity (Vidal, Marin, Peirats & Pardo, 2019), only
occasional producers (119 authors) are found in this case, with only one document in the
field.
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Figure 2. Publications by country. Source: Own elaboration from Scopus.

Furthermore, regarding the bibliometric size of each country (Figure 2), there are great
differences, highlighting the United States with 12 documents; Spain with 5 documents
(Borrego, Ferndndez, Blanes & Robles, 2017; Ferreiro-Gonzalez, et al., 2019; Gémez-
Urquiza, Gomez-Salgado, Albendin-Garcia, Correa-Rodriguez, Gonzélez-Jiménez &
Cafladas-De la Fuente, 2019; Lopez-Pernas, Gordillo, Barra & Quemada, 2019; Santos,
Miguel, Queiruga-Dios & Encinas, 2019), United Kingdom with 3 and Canada with 2, in
addition, a total of 10 countries only have one article.

3.3. Impact analysis

Regarding the impact of the articles analyzed, counted through the number of citations
received, it stand out that 34% do not have any citation and 47% have between one and five
citations. These data reflects the low impact of most jobs among the scientific community.
However, there are three articles with more than ten citations (Borrego, Fernandez, Blanes
& Robles, 2017; Dietrich, 2018; Eukel, Frenzel & Cernusca, 2017).

3.4. Content Analysis

According to the stages in which each investigation is carried out, more than 80% of the
studies analyzed were focus on Higher Education, mainly in the area of future health
personnel training, such as in the works from Guckian, Sridhar & Meggitt (2019),
Rosenkrantz, Jensen, Sarmasoglu, Madsen, Eberhard, Ersbgll & Dieckmann (2019), or
Gdmez-Urquiza, et al. (2019).

In terms of benefits obtained by the participating students, we can highlight the promotion
of communication and group dynamics, the increase in commitment and attention or
problem-solving skills (Ross & Bell, 2019), the improvement of learning (Berthod,
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Bouchoud, Grossrieder, Falaschi, Senhaji & Bonnabry, 2019; Franco & Deluca, 2019;
Novak, Lozos & Spear, 2019) or student motivation too (Kinio, Dufresne, Brandys & Jetty,
2019). Likewise, the potential of this activity is affirmed as an innovative educational tool
(Ferreiro-Gonzélez, et al., 2019).

Finally, regarding the content, we have analyze the most frequent keywords and we have
group toghether them into categories that emerge from the reading. Analysing the
keywords, the high diversity of them stands out, we could find 160 different keywords in
only 32 documents. The most frequent keywords in the articles analyzed are: learning,
gamification, followed by terms such as students, teaching or curriculum. Figure 3 shows
the co-occurrence map of the keywords that reflects the relationships between the terms and
the tendency to appear together. Three clusters or thematic relational nodes were
distinguished.
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Figure 3. Co-occurrence map of terms. Source: VOSviewer

4, Conclusions

The aim of this study was to analyze trends in research regarding the use of escape room
activities in educational field. To achieve this objective, a bibliometric analysis of the
scientific production available in the Scopus database was carried out, considering the
productivity and the content of selected documents.
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We can conclude that many are the possibilities of this activity, because in recent times,
despite the small number of publications found, promising results have been obtained for
the improvement of education from a paradigm in which the main characters are the
students, and the focus, the development of life skills.

Finally, in regard to the lines of future research, it is necessary to reflect on the application
of escape room in other educational stages, on the implications that the introduction of this
resource will have on teacher training, and finally to compare the results of this analysis
with those obtained through other databases such as JCR or WOS.
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Abstract

Service-learning integrates experiential learning with community service, yet
its community impacts have not been systematically studied. This may reflect
the lack of a conceptual model for impact assessment, and failure to investigate
the end-beneficiary’s perspective. This study proposes a tripartite model, in
which the community impact of service-learning is analyzed from three
perspectives: that of the community partner, the end-beneficiary, and the
service-learning intervention itself. The model identifies three impact domains
salient for the community partner: the level of capacity for service; goals and
value achieved; and new knowledge and insights gained. For impact domains
salient for the end-beneficiary, the model utilises the needs fulfilment matrix
developed by Max-Neef (1991), along with the concept of quality of life. It is
argued that the model can accommodate the community impact generated from
the community partner, the end-beneficiary and their interactions.
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1. Introduction

1.1. Service-Learning as a Developmental Pedagogy

Service-learning is a form of experiential education in which students engage in activities
that address human and community needs, together with structured opportunities for
reflection, intentionally designed to promote student learning and development” (Jacoby,
1996, p. 5). McCarthy et al. (2002) viewed the community as an important part in the service-
learning equation. Eyler and Giles (1999) concluded that whether service-learning addresses
needs identified by the community, predicts students’ personal development. This view has
been widely shared (e.g. Geschwind et al., 1997; Holland & Gelmon, 1998; Jacoby, 1996).
In order to make service-learning successful, arranging for the involvement of community
stakeholders in setting up the projects and evaluating the community impacts (both positive
and negative) appears essential.

1.2. Limited Prior Research into Community Impact and Obstacles to Researching It

There is evidence that service-learning programs can deliver positive impacts for the
community (Schmidt & Robby, 2002; Bringle & Kremer, 1993; Chan et al., 2016). There
nonetheless remains a dearth of research (see Cruz & Giles, 2000; Farahmandpour &
Shodjaee-Zrudlo, 2015; Sandy & Holland, 2006; Ward & Wolf-Wendel, 2000), despite a
long-standing call for such research (Giles & Eyler, 1998). This absence may reflect
universities’ preoccupation with academic outcomes (Cruz & Giles, 2000), along with
methodological challenges such as defining “community”, and determining target impact
domains and assessment methods, and the lack of an adequate conceptual framework.
Significant weaknesses of extant studies is that they have focused on short-term impacts and
have not solicited the perceptions of end-beneficiaries, possibly because of communication
difficulties and vulnerabilities among some of the latter.

1.3. The Current Research

This paper proposes a conceptual framework for systematic measurement of the community
impact in service-learning. Some theoretical frameworks or models addressing the
perspective of the community partner already exist (e.g. Clarke, 2003; Gelmon, 2003) but
directly measuring impacts on end-beneficiaries remains a challenge. The framework
developed here comprises three components that drive community impact, namely the
community partner, the end-beneficiary, and the service-learning intervention. For the
community partner component, we reviewed previous models. For the end-beneficiary
component, we derived insights from human needs research. The relationships between the
three components will also be postulated.
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2. Conceptualisation of Community Impact

2.1. From the Community Partner’s Perspective

Some theoretical frameworks have already been developed for the community impact of
service-learning. Driscoll et al.’s (1996) model sought to measure impact on students, faculty,
community and institution. Clarke’s (2003) 3-1 model features the three following factors.
First, Initiators of the service plan the projects and set the goals. Second, the community
service Initiative denotes the activities or content of the projects from the perspectives of the
community partners and the university. Third, the community Impact of the service
comprises the results achieved for the community as viewed by the community partners and
the university. Clarke (2003) designed different indicators and measurements for the three Is.
Gelmon (2003) offered a theoretical framework from an inter-institutional perspective.

Table 1 summarises these three frameworks. For our own framework, we shall include the
following impact domains within the community partners’ perspective: perceived capacity;
benefits in terms of furthering mission and values; and new operational insights.

2.2. From the End-beneficiary’s Perspective

We propose that the end-beneficiaries’ perspectives on their needs fulfilment and quality of
life enhancement arising from the service-learning should be assessed. This need-fulfilment
approach has also been proposed and accepted in the past, as in Maslow’s hierarchy of needs
(Maslow, 1970).

For this purpose, we have adopted the theoretical framework developed by Max-Neef (1991)
for classifying human needs. In this framework, needs include aspects of deprivation and
aspects of potential, reflecting axiological and existential needs, respectively. Nine types of
axiological needs are identified: Subsistence, Protection, Affection, Understanding,
Participation, Leisure, Creation, Identity and Freedom. People fulfil axiological needs
through various means called “satisfiers”, which are individual or collective forms of
existential needs: Being, Having, Doing and Interacting, resulting in 36 specific needs (see
Table 2). For example, in order to fulfil Subsistence needs, one must remain healthy (Being),
have food and shelter (Having), maintain one’s life by feeding, resting and working (Doing),
and reside in a good social setting and living environment (Interacting) (32). Max-Neef
claimed that this classification of needs is understandable, specific, operational, critical, and
propositional, and may serve as an instrument for policy-making and action. Table 2 depicts
the overall classification system.
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Table 1. The Comparison of Domains of Community Impact from the Community Partner’s

Perspective.

No Driscoll et al. (1996) Items of Clarke (2003) Gelmon (2003)
1 Nature of partnership Helped rel_ation_ships with Nat_ure c_)f c_ommun_ity-
university university interaction
2 Community involvement Community participates
3 Project serves community
4 Perceived capacity to serve ~ Community gained access to Capacity to fulfil
clients resources organisational mission
5 Economic benefits Community was served Economic benefits
6 Social benefits Community was served Social benefits
7 Helped me be active
8 Helped residents with control
9 New operational insights
10 Project worked well

Nature of community-
university partnership

11  Awareness of the university University source of help

Sustainability of
partnership

12 Establish relationships Partnership improved

13 Identification of prospective

employees
14 Satisfaction with the Satisfaction with
university interaction partnership
15 Community satisfied
16 Additional student projects

Source: Driscoll et al. (1996); Clarke (2003); Gelmon (2003).

Service-learning can be regarded as providing a choice of means for the end-beneficiary, i.e.
satisfiers, to meet their needs. By meeting those needs, the quality of life of the end-
beneficiary will be enhanced. For example, a service-learning project, in which students
utilise their gerontological knowledge and interview skills learnt in class to assist in
interviewing the community elderly to produce a memoir for each interviewee, covers the
fulfilment of the needs for affection, understanding, creation, leisure, and identity. This
occurs through various satisfiers, such as helping the elderly to recall their old times (Leisure,
Doing) which results in a state of tranquility as emotion can be expressed (Leisure, Being);
and through involvement in creating their own memoir (Creation, Doing) in a productive
setting (Creation, Interacting), which results in their memoirs being created (Creation,
Having). Table 3 illustrates how the conceptual framework fits in the example.

38



Ka Hing Lau, Robin Stanley Snell

Table 2. The Matrix of Needs and Satisfiers

Being Having Doing Interacting

Subsistence 1. Health 2. Food, shelter, 3. Feed, procreate, 4. Living & social
work rest, work setting
Protection 5. Care, autonomy 6. Social security, 7. Co-operate, take 8. Living and
health systems, care of social space
rights, work

Affection 9. Self-esteem, 10. Partnerships, 11. Take care of, 12. Privacy,
respect, passion family express emotions, intimacy, space of

share, cultivate togetherness

Understanding 13. Curiosity,

rationality

17. Adaptability,
willingness,

Participation

Leisure 21. Imagination,
humour, sensuality,

tranquility

Creation 25. Passion,
imagination,

inventiveness

29. Sense of
belonging,
consistency,
differentiation

Identity

Freedom 33. Autonomy,

open-mindedness

14. Education,
communication

18. Duties, rights

22. Games, peace
of mind

26. Abilities, skills,
methods

30. Language,
religions, habits,
reference groups,

values

34. Equal rights

35. Dissent, choose,

16. Interaction
setting, schools

15. Investigate,
educate, analyse

19. Co-operate,
interact

20. Participation
setting

23. Memories,
fantasies, fun

24. Privacy, free
time, space of
closeness

28. Productive and
feedback settings

27. Invent, build,
design

31. Integrate, know 32. Settings which

oneself, grow one belongs to

36. Plasticity
disobey

Source: Max-Neef (1991).

Table 3. An Example of Service-Learning Creating Impact on Needs Fulfilment.

Being Having Doing Interacting

Affection Self-esteem, respect Relationships with Sharing Spaces of
students togetherness

Leisure Tranquility Peace of mind Recall old times Spaces of

closeness

Creation NA Memoirs Build, design Productive

setting
Identity Sense of belonging Values, historical ~ Get to know, recognise NA

memory

themselves
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Capturing community impact from the end-beneficiary’s perspective by employing this
conceptual framework carries several advantages. First, it is the most direct, understandable,
and intuitive way to access the perspective of service recipients. Second, classifying the needs
and satisfiers into operational types makes direct measurement more systematic. Third, the
identification of multiple types of needs and satisfiers can enable the measurement of
community impact to transcend monetary terms, i.e. going beyond the issue of how
efficiently the funds for service-learning projects are being spent, from the institutional (e.g.
the university and community partner) perspectives. Fourth, this classification also allows
the assessment of community impact to go beyond the direct service type of service-learning.
For example, the needs for Creation can be applicable to many innovative service-learning
projects, whereas the outcomes arising from addressing the needs for Understanding can be
assessed when evaluating the impact of advocacy-based service-learning projects.

3. Putting it Together: A Tripartite Model

The perspectives of the community partner and the end-beneficiary, along with the service-
learning intervention, produce a tripartite model shown in Figure 1. The model regards both
community partners and end-beneficiaries as recipients of the community impacts created by
service-learning. The model also subsumes the role of community partners as mediators
between service-learning interventions and their impact on end-beneficiaries. On the
operational level, we propose to measure impact on the community partners across three
categories of outcome: capacity level, knowledge and insights gained, and contribution to
their goals and values realisation. We propose to measure impact on end-beneficiaries
according to the fulfilment of targeted needs within the Max-Neff’s framework, and we will
also ask an overall question about the enhancement of quality of life for the end-beneficiary.

Given likely variety of targeted impacts for different sets of end-beneficiaries, this model
envisages the use of multiple measurement methods for assessment, including surveys, focus
groups, interviews, on-site observation, and analysis of extant data, depending on the context.
The first phase of the assessment sequence is an initial qualitative study to identify the
apparent intended outcomes. The second phase involves using the conceptual framework,
adapted if necessary, to guide the creation of a quantitative measurement instrument for
surveying and clarifying stakeholders’ expectations. The resulting instrument will provide a
concrete framework and set of guidelines to be employed in subsequent phases of interim
and post-service evaluation.
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1. Capacity 2. Goals and Values 3. Knowledge/
Level Realized Insights Gained
i | . [T
Community Fulfilment
Partner |
Direct BN 2. Quality
Effect Indirect "~ | L_ofLife
Effect R
Service-Learnin - iCi
g Direct Effect End-beneficiary

Figure 1. The Proposed Tripartite Model for Assessing Community Impact.

4. Conclusions

This paper outlines the importance of measuring the community impacts of service-learning.
We have proposed a tripartite framework that encompasses the service-learning intervention,
the community partner, and the end-beneficiaries for developing assessment tools for
measuring community impacts of service-learning from both the community partner’s and
the end-beneficiary’s perspectives. The model assesses the impact on a community partner
in terms of enhancement of capacity, new knowledge and insights gained, and whether the
service-learning project assists in advancing the community partner’s goals and values. The
model employs the concept of needs fulfilment of Max-Neef (1991), to indicate the nature
and extent of the community impact for the end-beneficiary arising from service-learning
projects, which we envisage can be effectively captured by customising a set of survey items
for measuring need fulfilment.

Since service-learning projects and their intended community impacts are tailored, we have
proposed a two-phase approach for designing impact assessment methods. We have
recommended a pre-service qualitative study for identifying intended community impacts
through focus groups, interviews, and extant data analysis. To this end, a qualitative study
investigating whether the model proposed in this paper corresponds to the desired outcomes
opined by community partners in service-learning, is underway. Thereafter, drawing on the
conceptual framework, potentially modified in light of the qualitative study, tailored sets of
survey items and focus group guidelines can be developed for interim and post-service
evaluation.
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Abstract

This report reviews the findings of staff satisfaction surveys conducted in 2018
and 2019 following the creation of a transformative and revolutionary
approach to tertiary education in Australia, namely the creation of a new First
Year College at Victoria University. Lectures were abolished from all units;
class sizes were reduced; class timetabling was dramatically changed to allow
for greater student study flexibility and accessibility; learning and teaching
professional staff numbers were increased and facilities were built and
repurposed. This report discusses the staff satisfaction and challenges
encountered by staff in 2018 and 2019 providing quantitative and qualitative
data. This data revealed high levels of satisfaction along with concerns about
workload and related issues. Variations between 2018 and 2019 indicate that
despite an increase in overall satisfaction, staff were concerned about awards
and recognition, involvement in decisions that affected them, and receiving
support to conduct their roles. The First Year College implemented a series of
measures to address the issues raised in the 2018 survey. Further measures
are recommended following the 2019 survey as well as future surveys that
include stress levels and other psychological markers.
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1. Introduction

In 2018 Victoria University (VU) embarked upon a transformative and innovative approach
to delivering tertiary education in Australia (Victoria University, 2017). VU set about
developing and implementing the VU First Year Model (FYM), and this was supported by
the creation of a First Year College (FYC). During 2018, the FYC delivered 160 units using
block mode (intensive, one unit at a time condensed form of teaching), supported by student-
centered learning and three highly engaging three-hour workshops per week. The workshops
were based in active learning principles (Kift, 2015) and replaced the traditional
lecture/tutorial delivery. All assessment and feedback is completed during the four-week
block. Each unit was underpinned by transitions pedagogies (Kift, & Field 2009; Kift, 2015).

The success of the First Year Model (FYM) has led to its further implementation across all
years of undergraduate courses at VU, beginning with second year courses in 2019. FYC
staff from all disciplines supported and collaborated with each other in the planning of units,
assessments and student-centered engagement activities (McCluskey, Weldon, & Smallridge,
2018). As the staff survey results indicate, there was a sense of belonging and collegiality
that was deemed important to most staff.

Research on university staff has found consistent levels of distress amongs academics. A
Malaysian study measured six dimensions of satisfaction on university teaching staff:
leadership, staff involvement, workload, self-development, working environment and
communication. Findings indicated a moderate level of satisfaction (Sidik, Ab Hamid, &
Ibrahim, 2017). University staff may suffer from high levels of anxiety, depression, and stress
related illness compared to general population samples (Winefield, & Jarrett, 2001; Mark, &
Smith, 2012). Winefield, Gillespie, Stough , Dua, Hapuarachchi, and Boyd (2003) found
that work overload, time pressure, lack of prospects, poor levels of reward and recognition,
fluctuating roles, poor management, poor resources and funding, and student interactions,
expectations, low job security, lack of communication, inequality, and lack of feedback were
associated with stress in universities in the UK. Winefield and Jarret (2001) reported that
43.7% of university staff had high levels of anxiety and depression in a sample of over 2000
Australian university employees. In addition, these authors found strong associations
between efforts, demands, control, supports, and rewards, and depression, anxiety, and job
satisfaction and also between coping and attributional style. Rewards, social support, job
control, and positive coping and attributional behaviours were associated with lower levels
of depression and anxiety and high job satisfaction it was also found that university staff were
more likely to claim that workplace conditions had caused or made an illness worse and were
twice as likely to complain of stress or anxiety and depression-related illness (Winefield &
Jarret).
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Mark and Smith (2010) found strong associations between the traditional variables of efforts,
demands, control, supports, and rewards, and depression, anxiety, and job satisfaction and
also between coping and attributional style and these outcomes. In a 2003 study university
staff reported concerns with excessive workloads, unbalanced rewards systems and lack of
support. However, staff appeared to be satisfied overall and willing to continue working for
the university (Houston, Meyer, & Paewai, 2006).

2. Methods

2.1. Participants

In March 2018 and 2019, First Year College staff were surveyed about their experiences in
the newly implemented First Year College (FYC). The staff of the FYC consist of 76%
fulltime and 24% part-time academics. Academic teaching researchers (ATRs, research and
teaching focussed) make up 45% of this cohort , academic teaching scholars (ATSs, teaching
focussed) the other 55%. There was a 30% participation rate in 2018 and 29% in 2019 from
total of a 106 staff members.

2.2. Materials

The First Year College devised a survey that sought to identify what had worked well for
teaching staff, together with the key challenges faced in delivering the revolutionary FYM.
The survey consisted of 18 questions including three open-ended questions that allowed staff
to respond in their own words about their work environment, successes and challenges. There
were two demographic questions; “What is your role? and What is your enrolment status?”
and 13 quantitative questions to answer on a Likert 4-point scale from strongly disagree (0)
to strongly agree (4) (see table 1).

2.3. Procedure

Every ongoing (full & part-time) member of staff was contacted by email by the Dean and
invited to participate in the survey via a link. Staff were advised of the voluntary and
confidential nature of the survey as well as the approximate time it would take to complete
(20 minutes). The Human Resources department at VU were responsible for the collection
and collation of the data and the reporting of this to the FYC Dean. A general overview of
de-identified results was reported to the FYC leadership group. Researchers obtained a full
copy and transcript of the findings of the two surveys following a request to the Dean of the
FYC.
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3. Results

Quantitative Responses Staff responses to a set of 13 questions about the FYC and work
environment are listed in Table 1.

Table 1. Staff Responses Relating to the FYC and Work Environment Comparison between
2018 and 2019.

Agree — Strongly Agree Answer 2018 2019 Variation
I am proud to tell people where | work 86.21 91.49 5.28
The FYC motivates me to go above and beyond in 86.21 85.10 -1.11
my role

I can see myself working in the FYC in 2 years’ 82.76 89.36 6.60
time

| am very satisfied with my current job 72.41 87.23 14.82
I have confidence in the FYC leadership team 93.10 87.23 5.87
I know what is expected of me at work 93.10 91.70 -2.40
I have the materials and equipment | need to do my 93.10 87.24 -8.86
work right

I find my day to day work challenging and 100 91.49 -8.51
interesting

In the last ten days, | have received recognition or 96.20 65.95 -26.25
praise for doing good work

I am given the opportunity to be involved in 82.76 65.95 -16.81
decisions that affect me

At work, all my colleagues are treated with respect 96.35 87.23 -9.12
| feel that | have the necessary support I need to 88.89 82.22 -6.61

perform successfully in my role

| feel I am coping with the new block model 86.21 84.45 -1.76

Table 1 shows positive and negative variation with a particularly large negative variation in
relation to recognition and praise. However, there was a marked increase in job satisfaction
levels.

In an inductive content analysis process recommended by Nowell et al. (207) three open
questions were formulated. Firstly, provide “General comments about the environment”. Key
themes identified were high satisfaction levels, elevated motivation and good opportunities
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for personal growth which were consistent across both years. Secondly, staff were asked
“What Worked Well for Teaching Staff within their Immediate Work Area?” and identified
“team work and collegiality”, “student focused approach” and “ critical support for teachers”
as strength and positive elements consistently over 2018 and 2019. Finally, in relation to the
question: “ Tell us about some things that could be changed or improved.” there was a bigger
range of themes and noticeable differences between both years. One of the main themes was:
“Review excessive workloads” which appear to be a bigger concern in 2019 with a large of
comments regarding this issue. There were further comments related to class and room
allocations, office spaces, breaks between classes, breaks between blocks and other

challenges for academics.

4. Discusssion

Results indicated that the primary challenge for all staff were related to increases in workload,
with longer teaching hours, faster turnarounds required for marking and continual updating
of the learning management system online spaces compared to “traditional” university
teaching. Using these principles in conjunction with developing engaging three-hour
workshops was certainly a challenge and many staff worked on unit development until day
one of the semester. It was a time of great innovation in the areas of pedagogy, engagement
and assessment. While many Australian academics and institutions support the concepts and
philosophy of transitional pedagogy, only VU has adopted institution-wide reforms and
transformation in this area (Victoria University’s Transformational Agenda, 2017). A
strategic whole of institution suite of transition activities including curricular, co-curricular
and administrative support functions are mediated through “the organizing device of
curriculum” (Kift, & Nelson, 2005, p. 232). The results are consistent with those of
Kiplangat, Momanyi and Kangethe (2017) as high level of staff satisfaction were reported
despite concerns about workloads and other class allocations. The high level of approval of
managerial leadership practices may influence satisfaction levels. The staff responses
revealed high scores for leadership, staff involvement and working environmentand
communication leading to higher levels of satisfaction and desire to continue to work at the
FYC (Sidik, Hamid, & lbrahim, 2017).

There were many successes in the implementation of the FYC and the FYM, there were also
many challenges. Major organisational change operates at many levels including process,
structures, systems and institution wide obstacles (Marshall, 2012). While the primary focus
of the FYC and the FYM was to make the curriculum student-centered and engaging, the
shift to block mode-teaching delivery had wide reaching effects. VU’s Transformation
Change paper (Victoria University, November 2017), as part of the organisational and
revolutionary transformation recommended the implementation a First Year College, a
separate entity that has dramatically changed (revolutionized) tertiary education with a
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complete overhaul of the teaching strategies and content delivery. In addition, themes and
concerns are consistent with previous literature in relation to poor levels of reward and
recognition, work overload and time pressure which may cause stress and anxiety amongst
staff (Mark, & Smith, 2010; Winefiled, & Jarred, 2001: Winefield et al., 2003). The results
also indicated that social support may also influence levels of satisfaction (Mark, & Smith,
2010).

Despite this, the results from the FYC Survey are most encouraging. They suggest the
teaching staff have, in the main, embraced, endorsed and appreciated their involvement in
the block-teaching model. Results indicated an increase in overall staff satisfaction, staff
confidence in the leadership and very high likehood that staff would be working for the FYC
in the two years. The quantitative and qualitative results appear to be consistent and
congruent indicating a desire for recognition and inclusion in decision making as well as a
need for technical support. However, the generasibility of the findings appears limited given
a relatively low participation rates. A follow-up survey in 2020 may be useful to monitor the
reaction to changes implemented as results of this research and may include measures of
stress and ability to cope.

In response to the surveys conducted so far a number of initiatives have been implemented
to minimize staff burn-out. These include: A FYC Wellness committee, Women in First Year
College group, review of roles and responsibilities of ATS and ATR staff, review of workload
allocation across the year, access to professional development to support teaching staff and
one-on-one meetings with the Dean for each teaching staff member. Improvements and
enhancement in staff satisfaction levels as a result of the surveys validate these instruments
as efficient evaluation tools.
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Abstract

Service-learning is an established pedagogy which integrates experiential
learning with community service. It has been widely adopted in higher
education around the world including in Hong Kong, yet the key ingredients
that determine its successful impacts for its stakeholders have not been fully
assessed. This study reviewed the past literature, which indicates the key
ingredients that may be found in successful service-learning programmes. We
identify six key ingredients: students provide meaningful service; the
community partner representative plays a positive role; effective preparation
and support for students; effective reflection by students; effective integration
of service-learning within the course design; and stakeholder synergy in
terms of collaboration, communication and co-ownership. In order to obtain
an inter-subjectively fair and trustworthy data set, reflecting the extent to
which those key ingredients are perceived to have been achieved, we propose
a multi-stakeholder approach for data collection, involving students,
instructors and community partner representatives.
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1. Introduction

1.1. The Need to Assess Key Ingredients That Drive Benefits in Service-Learning

Service-learning, a form of experiential learning which aims to enable and empower
students to apply knowledge learnt in class to serve people and or organizations in a
community setting, has been adopted by a number of higher educational institutions in
Hong Kong over the past decade (Snell & Lau, 2020). In adopting service-learning
pedagogy, these institutions appear to adhere to the original objective of service-learning,
defined as “a form of experiential education, in which students engage in activities that
address human and community needs together with structured opportunities for reflection,
intentionally designed to promote student learning and development” (Jacoby, 1996, p. 5).

A broad range of intended developmental outcomes for students have been invoked. For
example, Lingnan University’s service-learning programme aims to enhance seven
graduate attributes, including problem-solving skills, critical thinking skills and social
competency (Ma & Chan, 2013). The Hong Kong Polytechnic University launched its
service-learning programme in 2010 to facilitate four developmental outcomes: a)
knowledge and skill application; b) empathy, civic engagement and responsibility; c)
becoming professional and responsible citizens; and d) connecting between the academic
content and the need of society (Chan & Ngai, 2014).

As a rigorous pedagogy that has received much attention and development over the last two
decades, the learning outcomes of service-learning have been extensively researched and
documented (e.g. Celio et al., 2011; Conway et al., 2009; Warren, 2012; Yorio & Ye,
2012). However, the key ingredients regarding how to implement successful service-
learning projects, which lead to positive outcomes, have not been as systematically
investigated as the outcomes themselves, particularly in Hong Kong. The current paper
therefore builds an analytical framework based on the past literature, and goes on to
propose a measurement instrument based on the key ingredients associated with successful
service-learning projects, so as to complete a missing link in service-learning research in
Hong Kong and beyond.

1.2. The Key Ingredients Proposed for Successful Service-Learning in Past Literature

In his book, “Service-Learning in Higher Education”, Jacoby (1996) listed a series of good
practices in service-learning. These comprise five ingredients: a) make sure that community
voices are included in developing the service-learning programme; b) sufficient orientation
and training for students to engage in and learn from their service-learning experience; c)
meaningful action, which means that the service components of the service-learning are
necessary and valuable for the community; d) effective reflective activities for students to
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consolidate their learning after service-learning experience; and e) effective evaluation that
measures the impacts of the service-learning on students and on the community.

Jacoby (1996) also stressed other important principles, derived from previous studies,
including: continuous improvement of service-learning programmes; provision of sufficient
support and coordinating mechanisms; minimizing the distinction between the student’s
learning roles in the community and in the classroom; maximizing the orientation of the
respective courses toward encouraging responsibility for the community; not compromising
academic rigor for service contribution; and crediting students for demonstrating their
learning and not for providing the service.

In addition, Jacoby (1996) proposed a service-learning ‘kaleidoscope’ as a means to assess
the extent to which the above principles have been put into practice for a given service-
learning project. The kaleidoscope encompasses three aspects of stakeholder collaboration.
The first aspect involves common goals and purposes, including shared responsibility and
authority, sharing of resources, regular exchange of information, mutual adjustment, mutual
capacity enhancement, and mutual trust. The second aspect is reciprocity, under which
every stakeholder functions as both learner and educator, thereby avoiding exploitation.
The third aspect is diversity in the service-learning context, which enables participants to
appreciate and respect human differences and not be confined by one’s own perspective.

Around the same time, Eyler & Giles (1999) reported findings from a research study that
gathered data from interviews with students regarding what made their service-learning
effective. Eyler & Giles (1999) distinguished five programme characteristics that are
predictors of effective service-learning outcomes. They are: a) placement (or service)
quality; b) quality of knowledge application; c) inducement of effective student reflection;
d) exposure for students to diverse groups; and €) influence of community voices.

Although Eyler & Giles (1999) found that the above five characteristics were in most cases
positive predictors of students’ development, there were sometimes exceptions regarding
diversity and community voices. Sometimes these were negative predictors, due to tensions
arising from differences between the expectations and interests of different stakeholders.
Furthermore, Eyler & Giles (1999) invoked the Five C’s principles for effective service-
learning reflection: Connection, Continuity, Context, Challenge, and Coaching.

Godfrey et al. (2005) identified three critical ingredients for successful service-learning and
have characterized them as the 3 Rs. The first of these is Reality, in terms of how service-
learning can connect real situations with academic content. The second is Reflection, which
enables students to think deeply about their service-learning experience and its personal
impact on themselves. The third is Reciprocity, which involves the students and the
community contributing and combining their different bodies of knowledge and working
together so that synergy occurs as both parties gain from their collaboration.
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Hong Kong based researchers, Chen et al. (2018) identified three interrelated variables in
addition to the above-mentioned 3 Rs, which help distinguish between service-learning
project experience and non-service-learning project experience. The first variable is project
experiences. These are primarily set up by a centralized office of service-learning, in order
that there is an effective communication network that connects the salient university and
community stakeholders. The second variable comprises partner organization representative
responsiveness, i.e. POR responsiveness, the extent to which PORs offer open access for
students to people, resources and information that are essential to furthering the project.
The third variable is project efficacy belief, which represents the students’ perceptions that
their projects will make a positive difference, and derives from the 3Rs, plus a sense of
mastery experience, perceptions of enacting effective social persuasion, and positive role
modeling by other students engaged in the same service-learning project.

The findings of Chen at al. (2018) resonate with an earlier paper by Snell et al. (2015),
which derived a set of ten principles for service-learning based on a qualitative study in
Hong Kong. The first of these is that service-learning projects should address authentic
problems or needs. Second, PORs should commit to their ongoing availability for
consultation. Third, students should receive a complete orientation to service-learning.
Fourth, project themes should align with the course curriculum. Fifth, there should be a
foundation of inter-institutional commitment and trust. Sixth, there should be initial site
visits by students prior to the main project phase. Seventh, there should be in-class project
consultations during the service-learning phase. Eighth, there should be shared and
supportive leadership within the student project team. Ninth, instructors should provide
templates to help students to reflect on the processes and outcomes of their personal
development. Tenth, project reports and reflective reports should be included among the
graded coursework assessment requirements.

1.3. Operational Process Variables for Successful Service-Learning Experiences

Based on the above discussion about the past literature, the key ingredients that contribute
to successful service-learning experiences and outcomes can be analyzed into six overall
ingredients. The first of these is meaningful service, comprising significant action, inclusion
of community voices in establishing service needs, and the experience for students of
encountering social diversity during the service. The second is that the POR plays a
constructive role by, for example, being readily available for and responsive to questions.
The third is that the students receive effective preparation and support, including domain-
specific training, orientation, consultation during the service-learning project, and logistical
support. The fourth is engagement in effective reflection as a means for connecting the
student’s experiential learning during service to the course curriculum. The fifth is effective
course design, such that project themes are closely linked to the course curriculum, and that
student’s project reports and reflections an integral part of the assessment requirements for
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the course. The sixth is stakeholder synergy, based on effective collaboration, co-
ownership, and communication, along with reciprocity in terms of resource commitments
and derived benefits. Table 1 summarizes how the six key ingredients proposed in the
current paper correspond to the literature reviewed in the previous section.

Table 1. Summary of the Proposed Key Six Ingredients.

Key Ingredients

Reference Sources

1. Meaningful
service

a. Meaningful action (Jacoby, 1996)

b. Addressing authentic problems (Snell et al., 2015)
c. Reality (Godfrey et al., 2005)

d. Project efficacy belief (Chen et al., 2018)

()

. Community voices are included (Jacoby, 1996)

—

. Influence of community voices (Eyler & Giles, 1999)

. Service quality, diversity in service (Eyler & Giles, 1999)

2. POR plays a
constructive role

g
a. POR responsiveness (Chen et al., 2018)
b. POR commitment (Snell et al., 2015)

3. Effective
preparation and
support

a. Sufficient support, coordination, orientation & training (Jacoby, 1996)
b. Project experiences (Chen et al., 2018)

c. In-class project consultation (Snell et al., 2015)

4, Effective
reflection

a. Effective reflective activities (Jacoby, 1996)
b. Effective student reflection (Eyler & Giles, 1999)
. Reflection (Godfrey et al., 2005)

c
d. Measures to enhance student reflection (Snell et al., 2015)

5. Effective course
design

a. Service aligning with course curriculum (Snell et al., 2015)

b. Quality of knowledge application (Eyler & Giles, 1999)

c. Effective evaluation (Jacoby, 1996)

d. Crediting students for demonstrating their learning (Jacoby, 1996)

e. Grading service project results (Snell et al., 2015)

6. Stakeholder
synergy

a. Common goals, purposes, responsibility & resources (Jacoby, 1996)
b. Reciprocity (Godfrey et al., 2005)

c. Inter-institutional commitment and trust (Snell et al., 2015)
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2. A Multi-stakeholder Approach for Assessing the Key Ingredients

Success in service-learning requires collaboration between the stakeholders, who comprise
students, instructors, PORs, end-beneficiaries of the service, and the coordinating centre,
which is typically an office of service-learning (Wade, 1997). Accordingly, for assessing
the extent to which the aforementioned key ingredients are present, we propose a multi-
stakeholder approach, using mainly quantitative data collection methods, supplemented
where appropriate by qualitative methods, with questions about particular key ingredients
addressed to the salient stakeholders. For example, ingredients related to the constructive
role of the POR will be answered by instructors and students, whereas whether students
engage in effective reflection will be assessed by instructors and PORs. Although the
experiences of end-beneficiaries are important in service-learning, for various reasons (e.g.,
time availability, contactability) it may not be feasible to collect data directly from them
about their perceptions. As a pragmatic approach, we suggest that the perceptions of end-
beneficiaries can be reflected through the observations of the POR as a proxy.

Table 2 lists the proposed items for measuring key ingredients in the process of service-
learning that were synthesized from the literature presented in the previous chapter and
according to the above multi-stakeholder framework.

Table 2. The Proposed Conceptual Framework for Assessing Key Ingredients in Driving
Service-Learning Success with Sample Survey Questions for Stakeholders.

Process Aspect/ Sample Items A
: nswered
Variable by*
I s C
1. Meaningful service
a. Significant action i) The service was aligned with the real needs of our Y Y Y
service recipients
ii) The service providers (students) were able to address
the concerns of our service recipients
iii) The service providers (students) were able to make a
positive contribution for our service recipients
iv) The service providers (students) were able to help
the partner organization to improve its service
b. Inclusion of i) The planning of the service was informed by Y Y Y

community voices community voices

ii) The execution of the service involved community

voices (such as in adjustment)
c. Diversity being i) The service enabled students to interact with people Y Y Y
experienced in service from different backgrounds
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2. POR plays a
constructive role, i.e.,
whether they are:

a. Responsive i) responded helpfully to my/our questions and enquiries Y
b. Available ii) were available when needed Y
c. Taking up a positive iii) provided constructive feedback on my/our ideasand Y
role suggestions
3. Effective preparation
and support provided to
students, including:
a. Training i) training for providing the service Y Y
b. Orientation ii) orientation about service-learning Y Y
iii) orientation about the community partner(s)
c. Consultation in the iv) consultation in the process when difficulties arose Y Y
Process
d. Support by the V) support by the instructor Y
Instructor
e. Support by the i) support by the school (such as Office of Service- Y Y
School Learning)
vii) support to prevent or resolve any problem of free
riding in the student team
4. Effective reflection i) The students conducting the service were able to Y Y
perform effective reflection on their service-learning
experience
5. Effective course
design
a. Project themes i) The service was well-matched with the course Y
integrating with course  curriculum
curricula without ii) The service was closely aligned with the academic
compromise goals and topics of the course
b. Making student’s ili) The course made the student’s service project Y
service outcomes as reports and reflections an integral of the assessment
part of assessment
6. Stakeholder synergy
a. Collaboration, i) All stakeholders collaborated well during the service Y Y

communication and co-
ownership

ii) All stakeholders communicated well with each other
during the service

iii) All stakeholders shared ownership of the desired
project outcomes

iv) All stakeholders were committed to achieving the
desired project outcomes
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v) All stakeholders were willing to go the “extra mile”

for the project

vi) All stakeholders were able to think “outside the

box,” and apply questioning insight

b. Reciprocity i) During the service, the end-beneficiary or Y Y Y

beneficiaries was/were able to learn from other

stakeholders, such as the student, the instructor and the

community partner(s)

ii) During the service, the students were able to learn

from other stakeholders, such as the end-beneficiaries,

the instructor and the community partner(s)

iii) During the service, the instructor was able to learn

from other stakeholders, such as the students, the end-

beneficiaries and the community partner(s)

iv) During the service, the community partner(s)

was/were able to learn from other stakeholders, such as

the student, the end-beneficiaries and the instructor
Remark * I: Instructors; S: Students; C: PORs.

In addition to gathering data about the above process variables, we also consider that it is
important to obtain the POR’s perspective on three broad community impact domains,
namely, perceived capacity enhancement; perceived benefits from furthering the mission
and values of the partner organization; and new operational insights for the POR.

3. Conclusions

Based on a review of prior literature, this paper has identified the importance of assessing
the extent to which six key ingredients of successful service-learning projects are present.
Among these six ingredients, it is important that students provide meaningful service, and
that the POR plays a constructive role. The preparation and support provided to students,
the reflection activities in which they engage, and the integration of the service-learning
project within the course design should all be effective. In addition, there should be
stakeholder synergy in terms of collaboration, communication and co-ownership. For data
collection, it is proposed to solicit the perceptions of students, instructors and PORs about
salient ingredients, treating the POR as a proxy for the end-beneficiaries. We have proposed
some sample survey items for the key ingredients.
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Abstract

The main objective of this research is to identify the influence of the scientific
production of universities on their international demand. Specifically, we study
whether the level of international demand, and the origin of this demand, is
conditioned by the volume and quality of the scientific publications produced
by Universities. In order to identify the influence of the volume of scientific
production of the universities on their international demand, we have carried
out various analyses of variance, using as a dependent variable the
international demand and as an independent variable the volume of
publications per professor and also the impact of these publications.

According to the results obtained, some international demand variables
present significant differences depending on the number of scientific
publications per university professor. Furthermore, these results show that
there are no significant differences in the international attractiveness of
postgraduate studies according to the impact of the scientific output of the
universities. Given these results, we cannot conclude that the quality of
scientific production of the Universities is a determining factor in attracting
students from other countries. This first study points to a necessary
reorientation of the requirements on university teaching staff if the
international attractiveness of Spanish universities needs to be increased.

Keywords: Higher education, International, Postgraduate, Scientific
production.
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International attractiveness of undergraduate and postgraduate studies

1. Introduction

The current environment shows a decrease in the demand for university studies due to
demographic evolution and, otherwise, an increase in the supply of postgraduate studies.
Student mobility is greater and, as a consequence, the university market needs to be broaden
to foreign students.

The international arena and, in particular, the European Higher Education Area -EHEA- is a
reference for all institutions. The increase in the international attractiveness of higher
education institutions is highlighted in the report on the Strategy for the Internationalization
of Spanish Universities 2015-2020. In this report it is emphasized that "Universities must
contribute to increasing Spain's attractiveness and competitiveness in a context of global
competition for talent (students, professors, researchers, professionals, entrepreneurs)”.
Specifically, a strategic axis is defined as "increasing the international attractiveness of
universities, improving the visibility and international recognition of university campuses as
attractive environments".

The growing importance of scientific production in the University is well known in the
teaching profession. Therefore, this requirement for scientific production is increased for
teaching and research staff, and at the same time there is a need to deepen the knowledge of
the international attractiveness of universities. Our focus is on how to relate these two factors.
The data has been generated from the bibliographic records included in the data base of
Scopus (owned by Elsevier B.V.), which currently contains more of 54 million documents
with their Bibliographical references, from out of a total of about 30,000 Scientific journals
from all fields. The amount of Scopus data doubles the number of Journals indexed with
respect to the Web of Science (from Thomsom Reuters), which ensures a greater thematic
and geographical coverage. It is absolute production, normalized impact, percentage of
production in journals of the first quartile, for its impact and percentage of led documents
that achieve scientific excellence.

The aim of this research is to identify the influence of the scientific production of universities
on their international demand. Specifically, we study whether the level of international
demand or the origin of this demand is conditioned by the volume or quality of the scientific
publications of the universities. In short, the following research questions are intended to be
answered.

e Does the volume of scientific production influence the international demand for
higher education?

e Does the quality or impact of such scientific production affect the international
demand for higher education?

Given the different nature of undergraduate and postgraduate studies, we have considered
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that the behavior of their demand may be conditioned by different factors, and we have
therefore analyzed it in a differentiated manner.

The article is structured in five parts. After this introductory section, the theoretical
framework is presented. In the third and fourth sections, the results of the analysis of
international demand for undergraduate and postgraduate studies are presented. The last
section contains the main conclusions of the study.

2. Theoretical framework

Analyzing the data bases referring to academic articles, it can be seen that there is a shortage
of articles focused on the analysis of the attractiveness of Universities according to their
scientific publication indicators. A starting point might be the capability of the University for
attracting international researchers -not students-. This issue can be explained taking into
account the combined influence of the factors of each country and the research orientation of
university institutions (Lepori, Seeber and Bonaccorsi, 2015). There is also evidence that
research orientation influences the creation of international networks (Seeber et al, 2012);
and that the possibility of developing a research career in the destination country facilitates
the recruitment of foreign researchers (Ilvancheva and Gourova, 2011). Furthermore, the
internationalization of researchers is also positively related to the internationalization of
students, especially in the case of doctoral students (Horta, 2009). As for the attractiveness
of universities to students, the added value of studying abroad over studying in the home
country arises as a result of a combination of the attractiveness of the host country and the
appropriateness of academic programs (Tarrant, Rubin and Stoner, 2014). Most studies
indicate that a combination of the desire to travel and the opportunity to have a different
experience (Lewellyn-Smith andMcCabe, 2008; Novak, Slatinsek and Devetak, 2013) with
other factors such as the cost of living, language, even the climate of the destination country
(Rodriguez Gonzalez, Bustillo Mesanza and Mariel, 2011), or the student's previous mobility
trajectory are factors that drive mobility.

In Spain, we can highlight the study carried out for the Catalan Universities (Roselld
Villalonga, 2013). In addition to the quality of the teaching staff -measured on the basis of
the level of inbreeding, the success rate of the current research sections on potential sections,
percentage of doctoral professors and number of students per professor-, the author also
analyses the influence of the quality of the students and the resources of the University
(expenditure per student) on the choice of the destination University. The quality of students
is measured by the grade point average, the average number of students enrolled, the rate of
achievement (credits passed over credits enrolled), and the dedication of the student body
enrolled. A promising result of this analysis indicates that students do take into account the
quality of the faculty when choosing a university.
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Postgraduate studies in Spain are not yet as developed as in other European countries, due to
the fact that incorporation into the EHEA has taken place later, and there is a lesser tradition
of continuing to study once undergraduate studies have been completed. Besides, a change
of trend is beginning to be observed in postgraduate studies: until now, universities have tried
to differentiate themselves by offering a wider range of undergraduate degrees, but the search
for differentiation in postgraduate studies is beginning to be observed, not by offering a
greater diversity of postgraduate studies, but by seeking the specialization and quality of these
studies. The main way to measure this quality is through research results (Pérez Garcia and
Serrano Martinez, 2012), highlighting articles published in reference journals or the
achievement of competitive grants (Print and Hattie, 1997). In other words, two relevant
variables appear here: scientific production (research results) and enrolment in postgraduate
studies. For data relating to 2010, both variables are positively related, but one variable
explains little about the behavior of the other (Pérez Garcia and Serrano Martinez, 2012, p.
183).

3. International demand for undergraduate studies

In this section, the effect of scientific production on the international demand for higher
education is presented. The level of international demand is given by the number or
percentage of international undergraduate students in the different universities and the origin
of said demand by the number or percentage of students from different origins. The
information on demand variables has been extracted from the Statistics on University
Students of the Ministry of Education, Culture and Sport for the academic year 2014-2015.
These statistics provide definitive data on students enrolled in Spanish universities.

With respect to scientific production, we have considered the volume of scientific
publications from universities and the relative quality of these publications measured through
impact indicators. All the data related to the publications of the Spanish universities have
been collected from the Knowledge and Development Report 2014 prepared by the
Knowledge and Development Foundation. In the fifth chapter of this report Corera,
Chinchilla, De Moya and Sanz (2014) present the main research results of Spanish higher
education institutions during the period 2009-2013. In order to reflect these results, these
authors show both the total volume of scientific publications of the universities and their
impact. Data on the scientific output of universities have been generated from the
bibliographic records included in the Scopus database. Using this information in this paper,
we have created two variables to classify universities according to their volume of scientific
production and according to the quality of that scientific production.

Firstly, taking into account the number of documents published by each university during the
2009-2013 period, included in the Knowledge and Development Report 2014, and the total
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number of professors from each university, included in the Universities Personnel Statistics
for the 2014-2015 academic year published by the Ministry of Education, Culture and Sport,
we have calculated the volume of scientific production per professor of each institution.
Considering this information, the variable built indicates if the volume of scientific
production of a university is high or low depending on whether or not it exceeds the average
of publications per professor of all universities.

On the other hand, to measure the quality of the research results of the universities we have
considered the impact of their publications. Corera, Chinchilla, De Moya and Sanz (2014) in
the aforementioned report present a normalized impact index for the different Spanish higher
education institutions. This index tries to reflect the quality of the scientific production of the
universities so that the institutions with a normalized impact in the world average have an
index equal to 1. This means that the works of this institution have been published in journals
that are in the average impact of their category. Taking into account the normalized impact
index, we have created a variable that distinguishes between universities with high and low
impact scientific production according to whether this index is greater than 1 ornot.

Through various analyses of the variance of one factor, the effect of the volume and quality
of scientific production on the international demand of Spanish universities is studied in this
paper. This technique is based on a contrast of equality of means and makes it possible to
detect significant differences in the values of a dependent variable according to the categories
of an independent variable. In the following paragraphs the main results obtained are
presented.

3.1. Volume of Scientific Production

In order to identify the influence of the volume of scientific production of the universities on
their international demand, we have carried out various analyses of variance using as a
dependent variable some international demand variables and as an independent variable the
volume of publications per professor. The total enrolment of the institutions according to
their volume of scientific production has also been studied. According to the results obtained,
it can be seen that some international demand variables present significant differences
depending on the number of scientific publications per professor.

In the following table the mean values of the significant variables identified for both
universities with a high volume of scientific production and those with a low volume of
production are presented.
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Table 1. International Grade Demand by Scientific Output Volume (2014-2015)

SCIENTIFIC OUTPUT VOLUME Global mean F
LOW HIGH
M SD M SD
Level of the
international demand
International students 7.55 11.79 3.65 2.13 5.20 4.938*
(%)
International students ~ 323.97 464.86 904.60 914.07 673.83 10.655**
Origin of the
international demand
EU (%) 55.54 19.02 38.44 12.26 45.24 23.374***
Rest of Europe (%) 6.96 7.70 9.93 5.74 8.75 3.812
United States and 3.53 6.72 1.02 2.79 2.02 5.261*
Canada (%)
Latin America (%) 22.37 15.39 26.34 12.20 24.77 1.601
Northern Africa (%) 3.55 5.34 10.72 8.71 7.87 16.769***
Rest of Africa (%) 3.25 4.73 3.71 3.17 3.53 .265
Asia and Oceania (%) 4.79 5.21 9.84 8.11 7.83 9.446**
Total enrolment
Total Enrolment 5,797.71  4917.78 25,190.47 23,021.26 17,483.09  21.267***

ANOVA's significance values: * p<.05; ** p<.01; *** p<.001

Regarding the level of international demand for undergraduate degrees, it can be seen that
although the number of international students is higher in universities with a higher average
volume of scientific production, the percentage of international students is significantly
higher in universities with a lower volume of scientific publications per professor. Many of
the universities with the highest scientific output are public and, as can be seen in the table
above, their total enrolment is significantly higher.

Therefore, it can be said that universities less focused on scientific production, although they
have fewer foreign students linked to their smaller size, in relative terms, seem to be more
internationally attractive for undergraduate students.
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There are also differences in the origin of international demand between institutions with
different volumes of scientific production. While the universities with the fewest publications
appear to be geared towards students from the European Union, the United States and
Canada, the most scientifically productive institutions focus on students from North Africa
and Asia and Oceania.

3.2. Quality of Scientific Production

The effect of the quality of scientific production on international demand for grade has also
been studied using various analyses of the variance of one factor. In each of these analyses,
an international demand variable is used as a dependent variable and a variable reflecting the
impact of university scientific publications is used as an independent factor or variable. In
this way, the aim is to analyze the international demand of universities according to the
quality of their scientific production. Quality is measured by the impact of publications, as
it’s said before by Corera, Chinchilla, De Moya and Sanz (2014), who present a standardized
impact index for different higher education institutions. Institutions with normalized impact
on the "world average" have an index equal to 1. A variable is created to distinguish between
universities with an index greater than 1 and universities with an index less than 1.

Table 2 reflects the differences in international demand from universities according to the
impact of their scientific publications.

The results reflect that, in relative terms, there are no significant differences in the level of
international demand for degree from universities with scientific publications of different
impact. Most universities with impact publications are public and total and international
enrolment in these is higher. However, the percentage of international undergraduate students
is not significantly different in universities with higher and lower impact research.

With respect to the origin of the international demand of the universities, there are differences
depending on the quality of their scientific production. The institutions most focused on
impact publications seem to be more oriented towards students from North Africa, Asia and
Oceania as well as from European countries not participating in the European Union.
Universities with less impact on their scientific publications, on the other hand, receive a
higher percentage of international students from the European Union, the United States and
Canada.
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Table 2. International demand of degree according to the impact of scientific production
(2014-2015).

IMPACT OF SCIENTIFIC PRODUCTION  Global mean F
LOW HIGH
M SD M SD
Level of the
international demand
International students 7.18 11.86 3.89 2.29 5.20 3.440
(%)
International students  450.52 914.21 821.13 715.89 673.83 4.008*
Origin of the
international demand
EU (%) 53.76 20.07 39.62 12.69 45.24 14.556***
Rest of Europe (%) 6.78 7.14 10.05 6.14 8.75 4.657*
United States and 3.48 6.74 1.05 2.79 2.02 4.850*
Canada (%)
Latin America (%) 24.50 15.77 24.94 12.14 24.77 .019
Northern Africa (%) 3.26 4.85 10.91 8.72 7.87 19.782***
Rest of Africa (%) 3.52 4.68 3.53 3.23 3.53 .000
Asia and Oceania (%) 4.71 5.23 9.90 8.07 7.83 9.999**
Total enrolment
Total Enrolment 11,195.0 26,733.0 21,6305 13,717.3 17,483.0 5.137*
3 3 3 9 9

ANOVA's significance values: * p<.05; ** p<.01; *** p<.001

4. International demand for Postgraduate Studies

In this section the international demand for postgraduate studies from universities according
to the volume and quality of their scientific publications is analyzed. As in the previous
section, the information on the level and origin of the international demand for postgraduate
studies has been obtained from the Statistics on University Students of the Ministry of
Education, Culture and Sport for the academic year 2014-2015.
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In each of these analyses, we have used as a dependent variable some international
postgraduate demand variable and as an independent variable or factor a variable that reflects
the volume of scientific production of the universities or the quality of said production. In the
following lines we show the main results obtained.

4.1. Volume of Scientific Production

As indicated above, we intend to study the international demand for postgraduate studies
according to the volume of scientific publications of the universities. The objective is to
determine whether or not there are differences in the foreign demand for postgraduate studies
of universities according to the average number of publications per professor. In the
following table we present the international demand for postgraduate studies of universities
with different volumes of scientific production.

Table 3. International postgraduate demand according to the volume of scientific production
(2014-2015)

SCIENTIFIC OUTPUT VOLUME Global mean F

LOW HIGH
M SD M SD
Level of the international
demand
International students (%)  18.57 14.75 15.18 9.86 16.58 1.522
International students 300.58 470.38 34232 327.47 325.10 .219
Origin of the international
demand
EU (%) 24.57 20.07 24.19 11.00 24.35 .012
Rest of Europe (%) 4.27 5.23 5.13 3.57 4.77 .768
United States & Canada (%) 2.75 4.38 2.37 2.07 2.53 .267
Latin America (%) 57.05 26.34 48.46 15.63 52.00 3.338
Northern Africa (%) 1.59 3.32 3.81 4.22 2.90 6.354*
Rest of Africa (%) 1.32 2.37 231 2.65 1.90 2.972
Asia and Oceania (%) 8.12 10.38 13.73 12.21 1141 4.613*
Total enrolment
Total Enrolment 1,249.15 1,259.36 2,140.51 1,568.37 1,772.83 7.331**

ANOVA's significance values: * p<.05; ** p<.01; *** p<.001
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In the case of the international demand for postgraduate studies, the differences between
universities with higher and lower volumes of scientific production decrease considerably.
The behavior of international demand for postgraduate studies is similar for both types of
universities. According to the results obtained, there are only significant differences in the
students from North Africa and from Asia and Oceania, whose importance is greater in the
universities with the highest volume of publications per professor.

4.2. Quality of Scientific Production

We have also analyzed the international demand for postgraduate studies from universities
according to the quality of their publications. In this case, the objective is to analyze the
differences in international demand for postgraduate studies depending on whether the
universities have a higher or lower impact scientific output. The following table reflects the
average values in the variables of international postgraduate demand both in universities with
high-impact publications and in universities with low- impact publications.

The results of the analysis show that there are no significant differences in the international
attractiveness of postgraduate studies according to the impact of the scientific output of the
universities. Taking the percentage of foreign students as an indicator of the capacity to attract
international postgraduatestudents, it can be said that this capacity is practically identical in
universities with scientific publications of different impact.

The origin of the international demand for postgraduate studies, on the other hand, is different
according to the quality of scientific production. Institutions less focused on high-impact
scientific publications seem to be more oriented towards Latin American students. However,
universities with high quality research have a higher percentage of postgraduate students
from North Africa and Asia and Oceania.

5. Conclusions

The situation in Spanish universities shows us postgraduate studies with a higher rate of
mobility than undergraduate studies. In addition, the postgraduate course offers are more
specialized, seeking differentiation via quality measured according to the scientific
production of teaching and research staff.

We cannot conclude that the scientific production of the Universities nor the quality of itis a
determining factor in attracting students from other countries. In the case of undergraduate
students, it even seems that international students go to universities with less research
orientation and a greater focus on teaching.

72



Ana Blanco Mendialdua, Jon Barrutia Glienaga, Virginia Rincén Diez

Table 4. International postgraduate demand according to the impact of scientific production
(2014-2015)

IMPACT OF SCIENTIFIC PRODUCTION Global F
mean
LOW HIGH
M SD M SD
Level of the international
demand
International students (%) 16.95 13.42 16.31 11.31 16.58 .053
International students 29591 45548 345.60 341.36 325.10 311
Origin of the international
demand
EU (%) 24.47 20.53 24.26 10.39 24.35 .003
Rest of Europe (%) 3.81 5.34 5.45 3.34 4.77 2.841
United States & Canada (%) 2.71 4.30 2.40 2.19 2.53 .187
Latin America (%) 60.43 24.81 46.08 15.60 52.00 10.071**
Northern Africa (%) .84 1.46 4.34 4.57 2.90 17.936***
Rest of Africa (%) 1.25 2.43 2.36 2.59 1.90 3.753
Asia and Oceania (%) 6.10 9.80 15.14 11.67 1141 13.251***

Total enrolment

Total Enrolment 1,587.18 1,835.75 1,903.17 1,229.44 1,772.83 .851

ANOVA's significance values: * p<.05; ** p<.01; *** p<.001

We are aware that more in-depth statistical analysis is needed, but this first study points to a
necessary reorientation of the requirements on university teaching staff if the international
attractiveness of Spanish universities is to be increased. Perhaps scientific articles should be
more widely disseminated or extended to a wider audience, rather than often remaining
within the university itself. Re-awarding quality teaching, without neglecting research, can
be an important factor if national universities aspire to place themselves on the international
map. This aspect becomes more visible in public universities, since in theory they should
attract a higher percentage of foreign students because they have a higher scientific
production and of higher quality than private ones. However, our results do not corroborate

this appreciation.
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Finally, we must not forget the projection of universities in society. Perhaps we should go
further and talk about the University-Society relationship in a much more globalized
environment than is currently contemplated.
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1. Introduction

In today's society, digital technologies play a fundamental role, since they are present in all
their dimensions, from political and economic to the private sphere, so they have become
elements of great importance in our daily lives (Castells, 2017). In this context, citizens need
to be digitally competent to be able to perform their professions properly, to interact in the
virtual framework and even to exercise active use of citizenship. Therefore, it is vital to offer
an education capable of harnessing the potential of digital technologies, incorporating them
as active elements of the student learning process (Area, 2019).

In this sense, it is essential to introduce digital technologies in Higher Education to enable
students to exercise an effective and critical use of them, not only in their future professional
development, but also in their daily lives (Pittinsky, 2006). This situation becomes even more
important and necessary in the case of initial teacher training, because these will be
responsible for training future generations in the development of Digital Competence (Marin,
Vidal, Peirats & San Martin, 2019). This phenomenon, together with the growing demand
for the use of technological devices and digital platforms in nursery and primary education
classrooms and the transformation of pedagogical work following the use of digital artifacts,
require a training process that allows future teachers to use effectively the technologies and
ponder about their use to apply them correctly with their students (Pardo, Walifio & San
Martin, 2018a). This need is reflected in the emergence of initiatives and regulations such as
the Digital Agenda for Europe or the Strategic Framework: Education and Training 2020
(ET2020), and in the Spanish context the Agenda Digital para Espafia and the Marco Comun
de Competencia Digital Docente designed by the Instituto Nacional de Tecnologias
Educativas y de Formacion del Profesorado (INTEF, 2017).

Achieving this objective is a challenge for teachers of Higher Education in general, and for
the initial training of teachers in particular, since they must be concerned with offering
training that links digital technologies with the vital reality of students, generating significant
learning experiences that are not limited to the mere introduction of technologies, but that
they affect the dynamic and live use of pampering, generating spaces for reflection and
learning communities (Beetham & Sharpe, 2013). Based on this scenario, we will now
present an innovation experience developed in the Facultat de Magisteri of Universitat de
Valéncia and that pursues the objective of facilitating the development of Digital Competence
in future teachers through the use of EduBlog as a tool for learning.

2. Using EduBlog as a tool for engage students in the learning process

Currently, the catalog of artifacts and digital tools that can be incorporated into the classroom
is very rich and varied, because technological development is growing at a dizzying pace
(Bruillard, 2019). Therefore, one of the main issues that teachers must attend to is to properly
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select those digital resources that can contribute most to enrich the learning process of their
students and, especially, that can facilitate the development of the Teaching Digital
Competence, given the importance of it (Pardo, Walifio & San Martin, 2018b).

Among the wide range of possibilities, in this experience the use of the Educational Blog or
EduBlog as a didactic tool has been selected, given its potential to expand learning, motivate
and favor the commitment of students in the process, in addition to energizing relationships
in the classroom (Cabrera, 2019).

The EduBlog is an upward trend tool in Higher Education, especially in the initial training of
teachers, due to the multiple benefits that its use can have in different spheres, both in relation
to curricular contents, as well as to the development of digital skills and interpersonal
relationships between those involved (Duréan, 2010).

After the bibliographic study and the multiple advantages that recent research points to the
use of EduBlog, it was decided to implement this resource based on the belief that using it in
the university classrooms of initial teacher training allows the work in depth of the contents,
favoring a positive attitude towards them and promoting reflection and critical analysis, by
creating a learning community that manages to transcend the formal classroom scheme,
taking root in the student's life and giving meaning to the contents (Marin & Sampedro,
2016).

3. The use of the EduBlog in initial teacher training: description of an
experience

With the objective of promoting the development of the Teaching Digital Competence in
future teachers and preparing them for the correct exercise of their profession in the digital
school (Walifio, Pardo & San Martin, 2018), it was carried out during the 2018-2019 school
year a teaching innovation project that starts from the use of EduBlog as a teaching tool.

3.1. Participants

An amount of 131 students of the second year of the Master's Degree in Nursery Education
and Primary Education, of Special Education Needs subject of the University of Valencia,
participated in this experience.

Table 1 shows the main characteristics of the students that compose each of the participating
groups.
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Table 1. Participant Characteristics

Variables Group D Group H Group 21R

Gender Man 16% 16% 49%
Woman 84% 84% 51%

Age Mode 20 20 22
Provenance Valencia 39% 60% 36%
Resct;);\r;i':;;ia” 53% 30% 61%
Rest of Spain 8% % 3%

Other Countries - 2% -
Times enrolled Once 100% 98% 15%
Twice - 2% 59%
More than 2 times - - 26%
Combined with a paid job No 88% 7% 56%
Sporadic 4% 12% 5%
Part Time 6% 12% 31%
Full Time 2% - 8%

Source: Own elaboration from university database.

3.2. Process phases

The project implementation process was developed in 6 different phases that covered the
entire course and aimed at familiarization with the tool, the work and internalization of the
contents and the generation of a learning community through EduBlog. The phases were as
follows:

1. WordPress tool selection: After an informed search, WordPress was selected as the
tool from which to build the EduBlog, given its ease of use.

2. Creation of the classroom blog: teachers created the blog and presented it to students,
highlighting its benefits for the learning process.

3. Publication of entries: periodically published entries about the curricular contents that
were being worked on in the subject, encouraging the active participation of students.
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Comments of the students: the students commented and provided feedback to the
entries, reworking and reflecting on the contents worked in the classroom, which
contributed to energizing the learning process lived.

Peer feedback: the information available in the EduBlog was growing progressively,
facilitating the creation of a good classroom climate and enabling the generation of a
true learning community that crossed the spatial and temporal barriers of the
classroom, maximizing the benefits of learning.

Assessment of the experience: finally, after the application of the project, a space for
reflective assessment by those involved, both students and teachers, was allocated. It
was a formative evaluation aimed at making decisions for the improvement of the
project in future applications.

These phases allowed the use of EduBlog to consolidate throughout the course and for
students to see it as a tool with great potential for learning, increasing their commitment.

4. Evaluation of the experience

For the evaluation of the experience, three factors were taken into account. The first of them,
the use of this tool during a four-month period. The second, the assessment of the experience
by the participating students, and, finally, the third was the vision of the teachers involved.

Regarding the data that the application itself (WordPress) offers, the data referring to the
number of visitors and tickets seen per month stand out.

Table 2. Number of visitors and entries

February March April May
Num. Visitors 257 154 78 145
Num. Visits 2812 898 1345 2004

Source: Own elaboration from WordPress data

As for the countries from which EduBlog has been accessed, as can be seen in Figure 1, it
highlights access from different countries, both Spanish-speaking and other languages, from
countries geographically close to Spain and also distant. Especially from the American
continent.
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1 I 6.965

Figure 1. Distribution of visits per countries (15-05-2019)

Regarding the assessment of the experience carried out by the students, the information was
collected through a questionnaire prepared ad hoc with the Google questionnaires tool. The
link was sent to the participants through the News section of the Virtual Classroom of the
subject. The positive assessment made stands out, with an average score of 8°2. The positive
aspects mentioned outweigh the negative aspects after the assessment of the introduction of
this tool during a four-month period in Higher Education. They point out from EduBlog the
possibility of sharing resources, which they can also use in their professional future, and the
opportunities it offers to transmit information and learn about other points of view. As
negative aspects, they point out the initial difficulty of using the tool and the repetition of
comments. It is interesting that as proposals for improvement students highlight the need for
easier access to the blog and that it was the student himself who made the proposals on which
to deepen. The 80% of the participants would recommend its use in teacher training and the
60% had never made an educational use of this tool before.

Finally, teachers involved value the introduction of this tool very positively, because it has
made possible the motivation of the students, the exchange of knowledge, the development
of different competences, such as communicative and digital, the dissemination of knowledge
beyond the limits of the classroom, the exchange of information with students from different
groups and the promotion of the inclusive school, which is one of the fundamental objectives
of the subject involved.
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5. Conclusion

As has been proven throughout the study, EduBlog is a tool that offers the opportunity to
increase dialogic interactions between equals through a more relaxed and uninhibited space.
And, in addition, its use favors sharing cultural, critical and diverse affinities around the
issues that arise that, otherwise, in more conventional and formal environments, could go
unnoticed. Therefore, as Cortés (2019) points out, collaborative learning and creativity
development, promoting distance learning in which the research function and knowledge
transfer are facilitated (Gonzalez-Hernando, Valdivieso & Velasco, 2020). His pedagogical
strengths are based on good teaching practices focused on students as a center of learning, in
the line of constructivism by Jean Piaget and Lev Vygotsky. According to Marco Comun de
Competencia Digital Docente, it is structured in five main areas: information and information
literacy, communication and collaboration, creation of digital content, security and problem
solving (INTEF, 2017); and there is no doubt that the dynamics through EduBlog can favor
all of them.

Although the technical solution proposed in this experience is not a novelty, because it is
based on the use of a blog, the study have shown that this is a tool whose use is not yet
widespread in classrooms of these degree. These aspects could be observed, specially, for the
several difficulties presented in the handling of the blog by the students at the beginning of
the experiencie. These show that, despite the fact that this student generation is usually
considered "digital natives" they still need to develop certain aspects of digital competence,
and especially of digital teaching competence. Objectives pursued in that learning
experience.

Consistent with the methodological line of this work, it was tried to verify if the
implementation of EduBlog in university classrooms of initial teacher training allowed the
in-depth work of the contents and promoted their reflection and critical analysis. As the
results obtained in the different phases show, the use of EduBlog was consolidated
throughout the course until it was valued as a tool of great potential by both teachers and
students. Even so, it would be interesting to take into consideration the proposals for
improvement made by the students, among which are, to provide them with greater
prominence, offering them the freedom of being the ones who created the proposals on which
to deepen, instead of teachers.

Finally, it should be noted that one of the main limitations of this study, and that it would be
interesting to solve in future research, is the size of the sample, as well as its development in
such a limited context, that of a single subject -which, however, it is shared by future teachers
of Nursery and Primary Education- for this reason, the results only correspond to an
approximation of reality, and it is considered necessary to continue research in this line in
order to provide the future body of teachers of the digital skills necessary for the society of
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the 21st century. To achieve this goal, the next course will expand the experience to increase
the sample size and to develop more meaningful experiences.
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Abstract

In the midst of the current technological revolution, there is a thriving
conversation about how society should adapt to the future of work taking place
in the national media, universities, policy organizations, think tanks,
consulting firms and companies. One such model for work and education
under consideration is that of the role of higher education in workforce
development. How well does a bachelor’s degree prepare an individual for a
career in this shifting landscape of work? What is the responsibility of the
university to the student — to prepare them for a career? Or to help them build
the intellectual framework to build a meaningful life? Incorporating the
practice and development of 21% century skills into the higher education
classroom does not necessarily require a great rethinking of the education
model or content delivery. Rather, it could be as simple as encouraging faculty
to use proven educational principles such as active learning and group-based
learning into the classroom. This would allow students to practice some of the
necessary skills such as communication, respect, teamwork, and problem
solving into their higher education curriculum.
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1. Introduction

In the midst of the current technological revolution, there is a thriving conversation about
how society should adapt to the future of work taking place in the national media,
universities, policy organizations, think tanks, consulting firms and companies. Models for
work and education that were taken for granted in the 20" century are now under a
microscope, as society attempts to determine what is suitable to keep and what needs to be
changed and reframed for the 21% century. One such model under consideration is that of the
role of higher education in workforce development. How well does a bachelor’s degree
prepare an individual for a career in this shifting landscape of work? What is the
responsibility of the university to the student — to prepare them for a career? Or to help them
build the intellectual framework to build a meaningful life?

This debate becomes more perplexing when factoring in the role of advanced artificial
intelligence, robotics and other advanced information technologies, and how they will shape
the future of work. What do humans bring to the table, and how can universities help sharpen
those distinctly human capabilities like creativity, empathy, and critical thinking? Many
groups, from the United Nations to Rand are proposing that universities focus on teaching
these “21% century skills” in their classrooms, particularly in the Humanities, Arts, and Social
Sciences. But others argue that the valuable class time is already spent learning important
content matter, and that it is not the role of professors to teach these skills. Complicating
matters is the dearth of research and consensus on how these skills could be best be taught,
and how they could be assessed fairly (Herman, 2017). However, there is a growing
consensus both in the business world and in higher education that 21% century skills are
important and should be developed through the educational process. This paper will advocate
for a middle ground, arguing that some 21% century skills are well suited to being practiced
in traditional liberal arts departments, and that they can be more consciously and specifically
incorporated into the curriculum in a way that enhances the learning of the subject matter, as
well as helps the students develop the skills.

2. Framing 21st Century Skills

The concern about skills-based education is not new, but a part of an ongoing debate over the
nature and value of higher education. In 1862 The United States government passed the
Morrill Act providing federal support for post-secondary education focused specifically on
agriculture and the mechanical arts through the land grant university system, in order to
provide a more practical “industrial education” for the broader populace (Croft, 2019).
Though higher education has evolved since to encompass a wide range of study in both
industrial faculties as well as traditional liberal arts, there remains a great deal of anxiety and
discussion about the value and expectations of a liberal arts education. The US Secretary of
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Education in 1981 established a National Commission on Excellence in Education to review
the quality of education in the country, and advocated for the inclusion of new skills into the
curriculum such as “enthusiasm for learning”, “critical thinking”, and “technology” among
other things (Gardner, 1983). In 1990 the US Secretary of Labor established the Commission
on Achieving Necessary Skills, which built a national coalition called the Partnership for 21
Century Skills (P21) bringing together leading educational research and policy groups and
public and private institutions. P21 has established a key rubric for 21% century skills under
3 themes “life and career skill”, “learning and innovation skills”, and “information, media,
and technology skills”. Many other groups from consulting firms such as McKinsey to the
World Economic Forum have compiled their own lists of “21% century” or “future of work”
skills, all of which include a wide blend of personal, professional, and technical skills. Below
are two skills rubrics, one from the Partnership for 21 Century Skills, and the other a rubric
deigned by the National Network of Business & Industry Associates (Figure 1).
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National Network of Business & Industry
Associates:

PERSONAL SKILLS:

Integrity

Initiative

Dependability & Reliability
Adaptability

Professionalism

APPLIED KNOWLEDGE:

Reading

Writing
Mathematics
Science
Technology
Critical Thinking

WORKPLACE SKILLS:

Planning & Organizing

Problem Solving

Decision Making

Business Fundamentals

Customer Focus

Working with Tools & Technology

PEOPLE SKILLS:

Teamwork
Communication
Respect

Partnership for 215t Century Skills:
KEY COMPETENCIES:

e  Global Awareness

Financial, Economic, Business,

and Entrepreneurial Literacy
e  Civic Literacy

Health Literacy

Environmental Literacy

LEARNING AND INNOVATION SKILLS:

e  Creativity and Innovation

e  Critical Thinking and Problem

Solving
e Communication
e  Collaboration

INFORMATION,
TECHNOLOGY SKILLS

MEDIA

Information Literacy
e Media Literacy
e ICT (Information,

Communications, Technology)

Literacy
LIFE & CAREER SKILLS

Flexibility and Adaptability
Initiative and Self-Direction

Social and Cross-Cultural Skills
Productivity and Accountability
Leadership and Responsibility

&

Figure 1. Rubrics of 21st Century Skills (Partnership for 21st Century Learning, 2019)(NNBIA, 2015)

Unsurprisingly, the rubric designed by the federal commission focuses more holistically on
whole life of the individual as a citizen, prioritizing skills such as “health, civic and

environmental literacy”, whereas the rubric designed by the Business & Industry associates
is more keyed in on specific workplace competencies. Both sets of rubrics emphasize the
“human-based” skills that categorize the 21 century skills priorities such as social skills like
teamwork and communication and respect, as well as intellectual skills like creativity and
critical thinking. Meanwhile the domains traditionally thought of as the core competencies
of educational institutions such as reading, writing, mathematics, and science take a smaller
share of the priorities on the Business and Industry Associates rubric, and is only assumed

on the Partnership for 21% Century Skills rubric.
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3. Framing of ideas to teach 21st century skills in humanities & social sciences

Many proponents of the 21%t century skill education model argue that traditional education
systems are out of touch with the modern era, and do not adequately prepare learners for the
challenges that they will face in their lives either personally or professionally. The Brookings
Institute has commissioned several studies looking at the practice of 21% century skills
education in schools around the globe, and found the uptake concerningly low, noting that
“to participate effectively in the increasingly complex societies and globalized economy that
characterizes today’s world, students need to think critically, communicate effectively,
collaborate with diverse peers, solve complex problems, adopt a global mindset, and engage
with information and communications technology” (Vivekanandan, 2019). These advocates
insist that teaching these skills is of primary importance, and that universities should adjust
their curriculum to adapt to these new standards. A recent study conducted by the Association
of American Colleges and Universities surveyed business executives and hiring managers
across the United States, and found both groups reported a wide gap in the preparedness of
recent college graduates on key outcomes needed to succeed in the business world, such as
“critical thinking / analytical reasoning”, communication and ability to work independently
and on teams (Hart Research Associates, 2018).

Despite the widespread interest in a newly focused skills-based education, many in higher
education remain skeptical of the incorporation of these skills into the classroom. They argue
that traditional humanities, arts, and social sciences offer vitally important societal
perspectives, and that students intrinsically gain intellectual rewards by participating in the
study and research. In a panel at the Aspen Institute in 2016, cultural critic Leon Wieseltier
and then president of Harvard University Drew Faust argued that the study and appreciation
of the humanities is a value unto itself, that “the purpose of the humanities is primarily
utilitarian, it is not primarily to get a job” but to “cultivate the individual”(Gilbert, 2016).
These scholars are concerned that the focus on skills based education inherently undermines
the value of the humanities and their scholarship as being irrelevant.

4. Advocate for a middle ground — A Specific Proposal

While it seems unlikely that universities will trade in time honored humanities and social
science subjects in exchange for the new 21 century skills outright, there is a potential to
bring in the practice of 21% century skills in a way that enhances the education of humanities
and social science subjects. This could be done through using active learning principles to
make classroom learning more interaction and group based, as well as through tweaking the
assessment model of traditional humanities courses. Active learning is an approach to seeks
to engage students as active participants in their knowledge acquisition, as opposed to
passively receiving knowledge from the instructor (Meyers, 1993). Active learning activities
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are often based around generating more discussion, group activities, and problem solving in
order to get the students to engage more dynamically with the course material (Bonwell,
1991). A meta-analysis of 225 studies of active learning in the classroom showed the
effectiveness of active learning techniques in increasing student performance and reducing
failing grades across a wide variety of class types (Freeman et al, 2014).

Traditionally, most humanities and social sciences courses are either lecture based, where the
professor presents a lecture during class time and students take notes, interspersed with some
light discussion, or seminar based, in which the class is predominantly focused on discussing
the course reading assignments. The final assessment of most courses is a research paper or
other form of paper, in which the student presents an original idea for study and then pursues
it with some guidance from the instructor. Most of the work the student will do for the class,
reading, researching, writing, and note-taking, is a solo activity done with very little peer
interaction and feedback. Students learn to work well independently, but much of the work
in the professional world is done in a group or team setting, calling for a high degree of
communication, empathy, patience, and teamwork skills. Indeed, even in the professional
practice of the humanities and social sciences research is largely done in a collaborative or
team-based manner, with many researchers working together on the same project. Arranging
the class to prioritize siloed individual work is not done so because it is a superior and more
authentic way to learn the content, it is done so because it is easier to assess, and because that
is traditional way it has been taught. Team-based learning has been shown to be a powerful
and effective teaching strategy according to a wide body of educational research, particularly
in higher education (Michaelson, 2004)(Michaelson, 2011)(Koles, 2010). While
incorporating team-based learning into higher education is certainly not new, and education
experts have been advocating for its incorporation since the early 1980s, (Michaelson, 1982)
few have framed it as a means to begin to bridge the gap in both incorporating and describing
the workplace skills being developed in the classroom (Weise, 2018).

It must be observed that some of the 21t century skills like business and finance literacy or
technology are not good fits for humanities and social science education, and would be better
suited to other avenues of life and study to learn. However, there are many skills that could
easily be integrated into the classroom in a way that produced a more authentic and engaging
learning environment. Bringing 21% century skills into humanities and social science
education could be as simple as altering the traditional assessments used in the classroom to
bring in the principles of active learning, such as spending more course time on group-based
projects and assignments, which could help improve educational outcomes and let the
students practice building skills. While few higher educational faculty would or should be
willing or capable of teaching 21% century skills in the classroom, reformulating the
classroom to be more active could be a major step towards both educating students and
preparing them for workplace environments.

90



Meghan Perdue

Rather than a classroom of 20 students writing 20 research papers, an instructor could divide
the students into writing teams and have them jointly produce larger research projects, or else
figure out a way to weave their individual ideas together into a cohesive whole. Rather than
assigning students to complete their readings each week on their own, students could be
paired or put on reading teams and complete their readings on a shared annotatable platform
where they could engage in discussion about the readings, ask questions, or clarify confusion.
The simple transition from solo reading assignments or research papers to include as well
group-based reading or research incorporates many new 21% century skills into the classroom,
helping students practice working in teams, being a leader, adapting to each other’s ideas and
workflows, and solving problems and being accountable to produce their work on time and
to specifications. Even if a research project is focusing on history or anthropology, the
experience of working together to produce the final product is more closely aligned with the
professional workplace setting than individual work or assignments, and does not require any
sacrifice of focus on the subject matter being taught. The student would have the opportunity
to do individual work in a group context, to see how their own work fits into the broader
context of the whole, as well as being held accountable to a high quality by their peers. This
is emphasized in the table below, which lists the skills being practiced in solo assignments
and group assignments, and the skills being practiced in each experience.

Solo Reading Assignment Group Reading Assignments
- Reading - Reading
- Critical Thinking - Critical Thinking

- Communication (Hazel, 2013)

- Teamwork (Hazel, 2013)

- Productivity & Accountability (Powell,
2015)

- Respect (Vasan, 2011)

Solo Research Paper Group Research Paper
- Reading - Reading
- Writing - Writing
- Critical Thinking - Critical Thinking

- Communication (Hazel, 2013)

- Teamwork (Hazel, 2013)

- Productivity & Accountability (Powell,
2015)

- Collaboration (Michaelson, 2004)

- Leadership & Responsibility (Walters,
2011)

- Respect (Vasan, 2011)

- Professionalism (Sibley, 2008)

Figure 2. Comparison of skills practiced
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While the professor would not explicitly be teaching these skills, the students would have the
opportunity to be exposed to them and practice them in situations that replicate the ways they
will be using them in their future work lives (Care, 2018). Professors could utilize peer
grading techniques where students reported on each other’s contributions across a rubric
measuring communication, productivity, accountability, and so on which could be used as
helpful feedback for the student as well as for formulating the students final grade. This new
integration of skills practice into the classroom could also require spending more class time
engaged in discussion or small group work, though lecture time could be supplemented with
blended learning practices to move some of the lectures onto short videos or assignments
which could be completed ahead of time. This could result in more active and engaging
classes, which would tap into educational research showing that students learn material best
and remember it longer when they actively participate with the material (Omelicheya,
2008)(Prince, 2004).

5. Conclusion

Incorporating the practice and development of 21% century skills into the higher education
humanities classroom does not necessarily require a great rethinking of the education model
or content delivery. Rather, it could be as simple as encouraging faculty to use proven
educational principles such as active learning and group-based learning into the classroom.
This would allow students to practice some of the necessary skills such as communication,
respect, teamwork, and problem solving into their learning of topics like history,
anthropology, and political science. Embracing this model for integrating the practice of these
skills into the classroom could be a win-win for both humanities educators and the students.
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Abstract

This paper presents the idea to intentionally introduce planned chaos into
electrical engineering lectures and lab courses to improve students’ learning
success. The reason to present this idea are several personal experiences in
daily teaching. If students experience some uncertainty in their study
program, it is seen that they have higher challenges and therefore higher
learning success in managing uncertain situations. In these ways, students
acquire methodical and social competences to deal with uncertainty and
achieve productive results in an unstable working environment. If, however,
the chaos is too large, students are over-strained with the situation,
distracted from the actual learning targets and consequently learning results
will be worse, drop-out rates will increase and they will be frustrated. The
beneficial level of uncertainty depends on the student culture, academic
progress and personality characteristics. The competence to deal with
complex situations is essential for later professional life where unexpected
circumstances occur regularly. Introducing planned chaos into lectures and
lab courses has not to be confused with a missing didactic concept and is no
justification for a bad preparation. Planned chaos is a demanding concept
for professors to find the right implementation for an optimized learning
outcome. These described findings are experienced from practical work and
student evaluations.
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Chaos.

This work is licensed under a Creative Commons License CC BY-NC-ND 4.0
Editorial Universitat Politeécnica de Valéncia 95



Planned Chaos in Electrical Engineering Education

1. Introduction and Motivation

OTH Regensburg is a German University of Applied Sciences with a strong focus on the
region of Eastern Bavaria but also with partnerships all over the world. The key area of this
university is to educate young people mainly from the region of Eastern Bavaria to qualify
them for work in companies and institutions. On top of this, the second emphasis is on
applied research in connection with companies.

OTH Regensburg has many alumni who are very successful in their professional careers.
They work on innovative topics in companies and institutions, do research and
development, manage companies or start their own business. Not the grades on a diploma
certificate but the success of the alumni in their later life is the outcome of a successful
study program. Therefore, it is important to prepare students for their later professional life
that is unforeseeable and maybe sometimes chaotic. This is the motivation for the idea to
introduce planned chaos into the curricula which is presented in this article.

Section 2 shows requirements for engineering graduates using surveys among employers.
In Section 3, the learning objectives for electrical engineering students are shown. Different
curricular concepts are introduced in Section 4, and Section 5 describes the changes in
courses when introducing planned chaos. Section 6 shows some first results, and Section 7
gives a summary with conclusion and outlook.

2. Professional Requirements for Electrical Engineers

It is obvious that employers expect good theoretical knowledge and first practical
experience from graduates. Additional competences are expected depending on the job
profile. These have to be also developed during the study program. Several surveys all over
the world are repeatedly done to evaluate the required competences.

Most relevant competences beside technical knowledge of graduates are “Communication
skills”, “Teamwork™, “Interpersonal skills” and “Resilience”, as an employer survey from
the Australian Association of Graduate Employers (2018, p. 48) shows. The National
Association of Colleges and Employers (2019a) carries out regular surveys among
employers to find out the most important competences of graduates. Based on these
evaluations, the career readiness of graduates is defined by the National Association of
Colleges and Employers (2019b): “Career readiness is the attainment and demonstration of
requisite competencies that broadly prepare college graduates for a successful transition
into the workplace.” These include interpersonal competencies, for example “Critical
Thinking/Problem Solving”, “Oral/Written Communications”, “Teamwork/Collaboration”.

Many studies around the world show similar competence areas that are demanded by
employers, like communication, teamwork, problem solving, creativity and the ability for
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lifelong learning. Engineers have to deal with unstructured, real-world problems and have
to work in unfamiliar systems (Azmi, Kamin & Noordin, 2018).

All these from employers demanded skills should be trained within the frame of a study
program. An industrial internship during the study program is helpful but not sufficient to
gain the required competences. It is necessary to train these competences in diverse lectures
and lab courses within the whole study program. Professors should take care of these
industrial demands when designing a study program, their lectures and lab courses, and
during their daily work with students.

3. Learning Objectives in Electrical Engineering Education

Diverse competencies have to be acquired by students during their study programs. The
Tuning project categorized these into instrumental, interpersonal and systemic competences
(Gonzalez & Wagenaar, 2003, pp. 70-73).

The Organization for Economic Co-operation and Development (2005, p. 4) describes a
competency as follows: “A competency is more than just knowledge and skills. It involves
the ability to meet complex demands, by drawing on and mobilizing psychosocial resources
(including skills and attitudes) in a particular context.” The European Union (2017, p. 23)
describes in their European Qualification Framework (EQF) the responsibility and
autonomy that a person has to deal within his or her job. Level 6 says that people should be
able to “manage complex technical or professional activities or projects, taking
responsibility for decision-making in unpredictable work or study contexts”. From Levels 6
of EQF on, people have to take responsibility for making decisions in unpredictable
environments and it is necessary to train this during their study programs.

The difficult term of quality in higher education was reviewed by Schindler, Puls-Elvidge,
Welzant and Crawford (2015). There are many different quality definitions available with
diverse scopes to stakeholders and views on the institution and many definitions are closely
connected to competencies of graduates. The transformative aspect of quality includes the
aspects of “Learner-centered approach”, “Competency of lectures”, “Clarity of outcomes”,
“Development of critical thinking” and “Student engagement with content” (Schindler
etal., 2015, p. 7) that are addressed with this approach of planned chaos. The Purdue
University School of Engineering Education defines the competences of their graduated
that include “create and synthesize knowledge”, “think critically and reflectively” and
“demonstrate engineering skills” (Purdue University, 2019). All necessary competences for
later work has to be taken into account when designing new curricula (Edwards, Sanchez-
Ruiz & Sanchez-Diaz, 2009). Soft skills are not learned to increase theoretical knowledge
but to improve later professional performance.
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An easy way to increase the education of soft skills is to reduce technical courses and
replace these with soft skills lectures. There are two drawbacks for this possibility. The first
disadvantage is that the technical content of the study program is reduced. Graduates have
lower technical skills and are therefore less prepared for highly qualified work. The other
disadvantage is that technical lectures and soft skill lectures are separated and so there is no
direct interaction within the curriculum. It is difficult for the students to apply their learned
soft skills directly in the technical subjects due to the missing connection in curriculum.
The key question is, how to integrate the education of relevant soft skills into a curriculum
without sacrificing time for technical education and getting maximum learning success for
students.

4. Curricular Concepts

They are currently many initiatives to find very well structured study programs with very
good reproducibility for each student cohort. If this is done in a not appropriate way, it
leads to a study program with a high reproducibility for students. They get good grades
when they adopt to the study program philosophy, reproduce knowledge and work exactly
according to the regulations of the program. It is not the goal that students adopt to the
study program but it is the goal that they acquire competencies that are important for their
later career. It is questionable if graduates who adopted to a fully structured and defined
curriculum are successful in their later career with fluctuating boundary conditions in a fast
changing environment. The abstract education goals should be defined and stable over time
but the way to these goals should be enhanced with random fluctuations.

On the other side there are initiatives of new teaching methods that include the impacts of
non-deterministic environments into teaching concepts. One approach is told by Vicent,
Gumara and Fitzgerald (2011) where the teacher should switch from the traditional
methods of teaching which are passive for the student to activating teaching models. The
Socratic method of questioning students without any evaluation what is right and wrong is
used. This is suitable for project based learning within teams to improve their motivation
and engagement. Agile didactics is another initiative to improve interaction between
students and professors for enhanced learning (Arn, 2017). Unforeseen events can happen
due to questions and ideas of learners. Professors should react to these events and use them
to shape their lectures. In this way, a real interaction is possible that increases learning
success. While several teaching concepts count on unforeseen events and interaction
between professors and students, the here described concept introduces unforeseen
challenges into a course.

An appropriate starting point for introducing chaos into a course could be a project based
lab course. This is a simulation of a practical engineering environment where some amount
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of chaos with unforeseen events of all kinds occur. There are several examples for project
based learning in interdisciplinary self-managed student teams. Aznar et al. (2012)
described projects between Electronics and Mechanical Engineering students where first-
year students work together to solve real-world projects. Projects of Electrical Engineering
and Business students who develop products in a start-up company set-up are described in
Fuhrmann and Niemetz (2018). Students search for interesting project topics by themselves
and it is therefore not possible to copy projects from former generations. Such projects
automatically include some uncertainty about the work schedule, the group dynamics and
as a consequence the risk of failure for students. Students are therefore challenged and this
increases creativity and engagement for a successful project completion.

5. Introducing Planned Chaos

The introduction of planned chaos in lectures and lab courses has not be confused with
chaos from insufficient preparation, missing didactic concept and lecturers’ chaotic work!
Planned chaos within a course is a well-balanced didactic concept with a lot of work. The
first and most important prerequisite of all is that the lecturer has to change his or her self-
perception. A lecture with a perfect choreography is not the type of lectures where students
learn most for their later professional life. Predictable courses induce only a weak need for
attention and alertness, as comprehension can safely be postponed to some later point in
time, i.e. never. Problem solving, adaptation to unexpected situations, coping with difficult
topics skills are not developed at all as everything is predictable in courses.

As students’ later working environment will be unstable and sometimes chaotic, a lecture
should also prepare for this surrounding. Therefore, a continuously changing environment
for students should introduce steady and unforeseeable challenges. It should not be
recognized by students as a chaotic course but as a continuously challenging and interesting
course.

It is important to find the right amount of challenges for students. If the challenges for
students are too low, there is less learning success than possible. If the challenges are too
high, students are over-strained, confused and frustrated. This right amount of chaos for an
optimal challenge is different for each student, it depends on the learning type, personal
prerequisites and the cultural background. Therefore, it is not possible to find a level which
is optimal for all students. If there are doubts about the right amount of uncertainty, it
should preferably be lower than too high. When supervising a smaller group of students, the
amount of uncertainty can be individually adapted by individual discussions with students
and selected help.

As an example, a lab course in the bachelor electrical engineering program where students
carry out projects in groups together with management students was used to introduce some
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uncertainty (Fuhrmann & Niemetz, 2018). The students get no detailed instructions about
all steps during the semester. They get a short briefing of about 30...45 minutes with basic
background information. Then they have to form groups, find a topic and start to work. All
questions should be discussed within the group and if a solution is not possible among the
students, the supervisors should be asked. Active engagement of students is therefore
absolutely necessary for a successful completion of the project.

Help for students is done according to the didactic principle of “minimal help” to enable
students finding own solutions. This is closely related to Maria Montessori’s didactic
method “Help me to do it myself” (Montessori Jr., 1976, p. 56). Nitzel (2019) writes that
emotions are important ingredients for learning success. Not necessarily only positive
emotions promote learning, also negative emotions can contribute to learning success.
Uncertainty and some amount of chaos can contribute to learning success as long as they
are resolved by the learners.

6. Preliminary Results

It is very challenging to evaluate the use of defined chaos in lectures or lab courses like
other evaluations in lectures and labs. The intended introduction of chaos should not be
directly visible to students and therefore it can’t be included within an overall evaluation of
a course like all other directly visible topics.

The project lab described in Section 5 was evaluated by using questions which have be to
answered using a five point Lickert scale (Fuhrmann & Niemetz 2018). Free text answers
are welcome for additional remarks and suggestions. Separate evaluations were done for the
groups of electrical engineering and business students. Evaluations for the winter semester
2017/18 (Fuhrmann & Niemetz 2018) and for the winter semester 2018/19 were done. The
overall feedback was good to very good, no big differences between the evaluation results
for engineering and business students are seen. Students had the impression that the
working climate was good, they learned much about their own profession and the
profession of the other faculty. Some students complained that they would need more
detailed description about their tasks and goals of the project.

During this lab project, the following observations about the uncertainty of the students
were made:

e After some initial internal discussions, some groups of students had many
questions for the supervisors that led to intense discussions about the project goals.

e  Other groups of students made intense research in the internet, and tried to get
information from previous groups. Only some questions about project details were
asked and no intense discussions evolved.

100



Thomas Fuhrmann, Michael Niemetz

e A very limited number of students did not take any action but waited until the
supervisors asked them and gave them detailed instructions for the work. This
waiting time could last for weeks, no active work from the students was
recognized.

It is clear to see that the students deal with this uncertain situation in very different ways.
They make the experience during this project that their chosen way directly influences the
project success. Supervisors intervened in situations where students were obviously over-
strained and were not able to find their own way towards a solution. In the end and after
some help of the supervisors, all student projects were successful.

There was an intense discussion with one alumnus about this concept. He said that at the
beginning of this practical lab course, he was disappointed and frustrated that he got so
little information. In other lectures and practical courses, he was used to get all necessary
information at the beginning. At the end of this lab course, he saw this course absolutely
positive due to the freedom to carry out own ideas and the high learning success. He sees
this course very valuable due to similar situations of uncertainty that he experiences in his
daily work.

7. Summary, Conclusion and Outlook

The idea for this didactic approach is currently in the starting phase. A preliminary concept
was developed and first tests in an electrical measurement lab course were done towards a
planned chaos within a project based labs course.

The type and amount of chaos should be adopted according to the type of lecture and study
year. It is seen that the right amount of uncertainty is necessary for a high learning success.
This optimal amount of uncertainty is different for each student and depends on his or her
personality. It is therefore not possible to have the right amount of chaos for all students
within a course. It is important to give individual hints according to student’s working
progress.

Summarized, this model is seen to be an interesting approach with the potential for a
didactic method to increase learning outcome for real-world problems. Students learn how
to structure the chaos at the beginning of a project. Finding an own way to a solution that
no one has found before is always an individual learning success, so no shortcuts are
possible.

It is planned to develop this concept of planned chaos further with a critical view on the
value to improve learning success.
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Abstract

Nowadays learning methods in higher education are under a constant review
process. Applications focused on Blended-Learning allow to speed-up the
learning process; this facilitates the design and implementation of interactive
resources in the classroom. The present study shows an experience developed
with engineering master students. Flipped Teaching approach has achieved
significant mention in academic circles in recent years. Undoubtedly, the
implementation of this educational methodology improves students’
motivation and increases their participation in the classroom.

In this paper different Information and Communication Technologies (ICT)
tools and multimedia resources that facilitate the teaching sessions are
presented. Its use has been simple and intuitive. These educational tools
increase the skills, abilities and competences acquired by students. The
objective is to achieve more interactive learning. Students positively value
this activities related to the Flipped Learning. In addition, students prefer
teaching-learning procedures more dynamic, flexible, creative, participatory
and with continuous evaluation. Although the general impression is that they
need more effort and more dedication, compared to the Traditional Teaching.
Every time there is a greater number of educational tools and electronic
devices for higher education. However, its use must be correct so that it can
be useful in training students.
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1. Introduction

Do ICTs help us to make our classes more interactive and collaborative? Is it possible to
apply new methodological models supported by technological resources available today? In
the last few years, mobile devices as laptops, tablets, e-books and smartphones became
more and more popular. Every time there is a larger number of resources and devices
destined for his utilization in education (Artal-Sevil & Romero, 2018). Thus a change has
occurred in the nature of higher education. The evolution of devices developed for mobile
platforms has allowed the introduction of various free applications in the academic field.

Many authors have cited the relevance of ICT in the Flipped pedagogical approach. Thus,
Bates and Galloway (2012) or Artal-Sevil (2019) have applied this technique for some
years in their educational task. The results were satisfactory. There was an improvement in
attitude and student participation. In turn, Roach (2014) described the perceptions during
the application of the Flipped Teaching. As shown in the results, students respond
positively to the introduction of this new teaching strategy, although it entails an increase in
academic activities.

Lecture 5%

Reading 10%

Passive
Teaclhing Audio/Visual 20%
Methods
/ 30% Demonstration 30%
Participatory/ 50% Discussion Group 50%
Teaching
Methods 75% Practice by Doing 75%

90% Teach Others 90%

Figure 1. Active and Passive teaching methods. Average retention ratio in students.

On the other hand O'Flaherty and Phillips (2015) developed a deep bibliographical revision
and proposed different synchronous and asynchronous activities for their incorporation in
the classroom. The results indicate that this strategy increases educational efficiency and
provides greater motivation for students. While Cieliebak and Frei (2016) evaluated the
influence of the Flipped strategy on the skills acquired by students of engineering with
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respect to classic methodologies. In the study it is possible to appreciate better results on
the non-technical competences acquired by the students. In this way, the Flipped Learning
strategy is a viable alternative to the traditional procedure. Similarly, Garcia de Oliveira et
al. (2014) presented a different educational tools that could help teachers during the
implementation of the Flipped Learning model in the classroom. At the same time, they
provide some advice on the evaluation and interpretation of results.

The idea has been to introduce the most current technology for students in the university
classroom. This integration has a double perspective. On the one hand, to optimize the
teaching-learning process, disclose their knowledge and improve student academic training.
On the other hand, the use of new technologies in the classroom can significantly increase
student interest. Figure 1 shows the pyramid learning. In the image is possible to observe
the different learning coefficients (average retention rate) based on the teaching methods
(lecture, reading, audio/visual, etc.). The most active and participatory methods have the
largest learning coefficients.

2. Objetives and Educational Context

In this paper is presented an educational innovation experience based on Flipped Teaching
pedagogical approach with the incorporation of active-collaborative activities developed
during the academic year 2018/19 in the Master's degree in Renewable Energy and Energy
Efficiency, Master's degree in Industrial Engineering and PostGraduate in Renewable
Energy Grid Integration. The experience was approached from the perspective of research-
action in teaching team. The main objective has been to improve the use of applications for
educational innovation inside and outside the classroom, while student participation is
encouraged. At the same time it is possible to contrast the usefulness and effectiveness of
the learning strategies. The specific learning objectives set are listed below. All initial
objectives were achieved systematically and satisfactorily

« Use new applications, active tools and mechanisms for the continuous supervision
of the student. Facilitate the understanding of the concepts and the acquisition of
skills and competences associated to the matter.

« Structure the in-class sessions (seminars) and academic activities outside the
classroom (webinar). Motivate students during the development of their academic
tasks.

+ Develop and incorporate different interactive games and Q&A questionnaires
(implementation of the Game-based Learning strategy) as a complement to the
Flipped Teaching model.
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3. Flipped Teaching Model

Flipped Teaching or inverted class methodology consists in that the students prepare certain
learning contents outside the classroom, usually as homework. Thus it is possible to
perform other much more practical academic tasks in the classroom. As a result of the
incorporation of Flipped Teaching methodology and the introduction of some online tools
described in this document, it has been possible to promote a series of educational
experiences that enhance the learning process. The use of interactive tools has allowed that
the classroom sessions can be more interactive, increasing the motivation of the students.
Therefore this method has facilitated interaction and knowledge construction through an
active-collaborative learning. Bergmann and Sams (2012) explain that a Flipped Classroom
is a classroom with mixed direct instructions that focus on constructing students based on
the subject, see figure 2. The before-class time is dedicated to the study and preparation of
the different academic task in order to obtain a previous knowledge. While in-class time it
is dedicated to interactive learning and critical thinking processes. This series of activities
include the use of mobile devices, quizzes and games (Artal-Sevil, 2020).

FLIPPED CLASSROOM MODEL

Outside-of-class In-class
Components traditionally delivered BENEFIT In-class time is used for deeper

in-class—such as lectures—are Provides faculty with more engagement with content, while the
delivered outside-of-class via time in-class to work with instructor provides guidance, through:
web-based materials like: individual students and + Collaborative projects

+ Videos allows students to master + Individual and group problem-

solving

+ Demonstrations and tutorials content at their own pace : il
« Peer-based learning activities

« Simulations and games

FLIPPED CLASS DESIGN PROCESS
we REXEREX 4 <

Create
Figure 2. What is the Flipped Classroom? A "flipped class" is a classroom where the typical cycle of content
acquisition is reversed.

Learning Outcomes

The objective is to enhance learning and deepen specific content and materials. Therefore,
the activities performed in class, are more related to problem solving, collaborative
activities or group discussion. These activities are totally opposed to the passive approach
in the Traditional Teaching; where the protagonist is only the teacher. Thereby the use of
ICT tools is essential. The purpose is to improve classroom dynamics and develop
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collaborative learning activities. In summary, the method proposes a student-centered
teaching. The student has changed from a passive role to an active role (Kerr, 2015).

Applications focused in Flipped Teaching and Blended-Learning, have allowed to speed-up
the learning process. This facilitates the implementation and design of interactive strategies
in the classroom. The instructor prepares a session with questions related to the basic
knowledge and each student used his own mobile phone to give the answer to the respective
question. The results are immediate. In addition, students have instant feedback. The
method is based on open-source and easy-to-use tools. There is an increase in motivation,
interactivity and personal responsibility. The classroom environment is good and flexible. It
is possible to attend different learning rates and respond to the absence of knowledge.
Students come to class better prepared. The teacher can also get feedback on the student’s
knowledge before class. Students can be directed in a more personalized manner. Thereby,
the teacher is more useful for the students since in the class time can correct academic tasks
and resolve the doubts of students. The ultimate purpose is to consolidate learning.

4. Interactive Tools

ICT tools used in this experience involve the incorporation of free apps and free software as
learning support. These applications are used in the implementation of active strategies in
the classroom, as Flipped Learning. But other strategies have also been used: Problem-
based Learning, Game-based Learning, Simulation-based Learning, Learning-by-doing,
Puzzle-based Learning, Blended-Learning..., as complement to Flipped Classroom. This
methodology has a pedagogical effectiveness superior to the traditional system. Students
can learn more and better (Artal-Sevil, 2020). Multimedia resources and ICT tools provide
the necessary mechanisms to implement a good educational innovation.
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En un dispositivo que opera en modo
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PIN: 574902
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cierta Pon =OW

kahoot.it Came PIN: 574902

Figure 3. Question & Answer format developed with free software Kahoot.

Mobile devices were used to evaluate the effects of learning and the interactivity degree.
Concept-tests and questionnaires were used to observe the participation and learning
coefficient. During class-time different methodologies with interactive question-answers
(Q&A) have been used. Each student has used his own smartphone to respond to the
proposed questionnaires. The results are obtained in real time. The use and implementation
in the classroom are similar to traditional i-clickers (Lucke et al., 2013).

For the in-class activities, different techniques were used such as: resolution questionnaires
(test questions); problem resolution and short step by step questions; interactive Q&A (by
Socrative, Kahoot, Quizizz and Plickers software), educational games and small theory-pills
(Nearpod). Moodle has also been used as a repository for documents, files and multimedia
resources. Furthermore, this platform manages the different academic tasks of the students.
It is a fundamental element in the m-learning. Flipped Learning is based on abundant
multimedia resources (YouTube videos) and interactive seminars (webinars). All activities
are developed sequentially with the theory, seminars and academic tasks. Free software and
mobile applications are preferred, especially from the student’s view. It is the result of the
implementation of the BYOD model (Bring Your Own Device) in higher education. All
these ICT tools have made it possible to improve the digital competences of the students.
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Socrative, Kahoot, Quizizz and Plickers are free software applications that can create online
questionnaires in order that the students respond in real time (questions and answers)
through the mobile device, see figure 3. The results are obtained immediately and can be
shown to students at the end of class. This applications constitute good interactive tools.

Google-Apps (G-Suite) offers a powerful set of tools that can be used to develop
collaborative environments between students. The platform has a diverse group of
applications that can be used for education, such as Google-Drive, Google-Classroom,
Meet, Calendar, Docs, Forms, Slides, etc.

DirectPoll is a free online tool for educational use. This application allows the teacher to
interact very easily with the audience during a presentation in the classroom. It is possible
to develop the survey in advance or on the fly, incorporating individual questions as well as
multiple choice and other options. The public uses a link, provided by the teacher, to vote.

Nearpod is an interactive classroom tool for teachers to engage students with interactive
lessons. This free application allows to show small theory presentations (theory-pills) on
the smartphone. The platform uses the tablet to manage the content on student’s mobile
devices. This application combines presentations, collaborative activities, multimedia
resources and assessment tools in real time. It is an integrated solution. The application is
used to share different contents with students and easily manage the flow of the lesson.

EDpuzzle and PlayPosit are other applications destined to the development of audiovisual
materials. These programs allow recording video lessons, fractionate a video and insert
questions about the fragments seen recently. These tools are more versatile and can
incorporate different multimedia resources. Thereby students watch the video of the lesson
carefully because they have to answer a series of questions later. Its use is relatively simple
and does not require deep technical knowledge.

5. Results and Conclusions

Educational innovation experience here presented is economically sustainable, efficient and
transferable to other matters and knowledge disciplines in technical degrees. Several studies
indicate that the integration of Flipped Teaching together with e-learning can improve
results with a most significant learning. The implemented methodology helps to improve
student learning. Thus students have achieved the same level of knowledge than in previous
years with other more traditional learning strategies. Student participation and motivation
has also been increased. Global satisfaction degree of the students in the development of
these experiences has been high. Students prefer teaching-learning procedures more
dynamic, flexible, creative and continuous evaluation. Although the general impression is
that they require more effort and more dedication, compared to the traditional procedure,
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see figure 4. This paper also shows a series of free tools intended for Flipped Teaching
methodology. Its use is simple and intuitive. The degree of student motivation has increased
with the introduction of this learning strategy. These educational tools increase the skills,
abilities and competences acquired by students.

Have you needed more study time with this Do you consider Flipped Classroom a more
new teaching-learning method? efficient method for learning?

16,67% B833%
W Yes, a lot more B Yes, much better
m Yes, a little more w Yes, it'sgood
The same Ide not know
W No, even less "o

Figure 4. Flipped Teaching model. Survey of student opinion during implementation.

Table 1. Results obtained in the student opinion survey (Likert scale 1-7). Impact analysis of
ICT tools on students. Responses obtained in the satisfaction survey in Master of Renewable
Energies, Master of Industrial Engineering and PostGraduate in Renewable Energy Grid
Integration.

Degree/Master Master of Master of  PostGraduate
Renewable Industrial in Grid
Energies Engineering Integration

Learning is easier using ICT 6,071 6,243 6,127
| like to use ICT in class 6,571 6,563 6,234
The use of applications/ICT generates a lot of 1,357 1,247 1,216
stress

It is easy to learn how to use these ICT tools 6,428 6,563 6,449
Working with ICT applications makes me very 1,312 1,247 1,285
nervous

With ICT | believe that my learning is more 5,933 6,017 6,234
effective

It is a good idea to use serious-games and ICT tools 6,437 6,326 6,453
| feel uncomfortable when | have to use ICT 1,248 1,385 1,285
I believe that ICTs are important for my training 6,571 6,127 6,332
ICT improves my performance 5,874 6,017 6,127
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On the other hand, the implementation of the new educational strategy has significantly
increased student satisfaction. The willingness of students to use these tools has been very
favorable. In order to know the success or failure of the implemented strategy and ICT
tools, valuation surveys have been carried out. Table 1 shows the students' opinion about
the impact of ICT in the university classroom. This survey is based on the Likert scale 1-7.
Several conclusions can be drawn from the data presented in Table 1. In general,
engineering students consider themselves qualified in the use of these ICT tools and their
use in the classroom is considered successful and very positive. At the same time, they also
believe that with the use of these applications their learning is simpler and more effective. It
is evident that the new teaching model incorporated in the different subjects, provides
learning accepted by the students.
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Abstract

Accounting education has in recent years increasingly emphasised the need
for developing soft skills. To this end, various delivery methods have been
advocated other than the conventional lecture format during the academic
programme. This paper reports on a study of the perceptions of graduates on
the effectiveness of delivery methods during the academic programme in
transferring soft skills. A questionnaire with open and closed-ended questions
was administered. Graduates reported that soft skills were most effectively
developed when using case studies, followed by collaborative learning.
Surprisingly, graduates also indicated lectures as an effective method in soft
skills development, by ranking this method after collaborative learning.
However, the method of computer-based activities, was reported as the least
effective method in developing soft skills. This is a concern, given the
prevalence and use of computers and technology in the accounting profession.
Educators need to do more in inculcating soft skills, by using additional
methods such as mentorship programmes and self-assessment.

Keywords: Academic programme, accountants, pervasive skills, soft skills,
teaching methods, higher education.
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1. Introduction

This paper reports on a study of the perceptions of accounting graduates! on the effectiveness
of pedagogical methods used in the transfer of soft skills during the academic programme.
Soft skills are also referred to as pervasive skills, transferable skills, non-technical skills,
social and interpersonal skills, generic skills or employability skills in the accounting
literature (Boyce, Kelly, Williams & Yee, 2001; Ballantine & McCourt Larres, 2009; Watty,
Jackling & Wilson, 2014; SAICA, 2017). These skills are not subject- or domain-specific
(Boyce et al., 2001; Ballantine & McCourt Larres, 2009), unlike technical skills which
become obsolete and “often not transferable across different jobs” (Kavanagh & Drennan,
2008, p. 282).

Since the 1980s there have been concerns from accounting educators and professional bodies
internationally as to the relevancy of accounting academic programmes. Several reports
(American Accounting Association (AAA), 1986; AAA, 1989; Accounting Education
Change Commission (AECC), 1990) expressed the need for accounting graduates to master
both technical and soft skills. The change in accounting education stemmed from factors such
as globalisation, corporate scandals, increased regulations and evolving technologies on
business activities (Albrecht & Sack, 2000). In the words of Lines and Gammie (2004) “...
the business world in which accountants operate, is becoming ever more dynamic and
information rich. The skills and competencies that were appropriate only a generation ago
are now far less” (p. 2).

Consequently, professional accounting bodies and educators developed frameworks and
reports to address the changes in the profession; and to provide guidance on ways to develop
soft skills (Albrecht & Sack, 2000; Lines & Gammie, 2004; Pathways Commission, 2012).
In line with other accounting bodies, and the requirements of the International Federation of
Accountants (IFAC) the South African Institute of Chartered Accountants (SAICA)
developed a Competency Framework (CF), which specifies the technical, and most notably,
the soft skills that aspirant chartered accountants (CAs) should acquire during qualification
(SAICA, 2017). The CF groups the soft skills into three categories, namely, “ethical
behaviour and professionalism” (IA), “personal attributes” (IB) and “professional skills”
(IC). These categories are further sub-divided into 26 skills, including eight skills in the 1A
category, ten skills in the IB category and eight skills in the I1C category.

Various educators have responded to the calls by the accounting profession by introducing
bespoke methods to address the teaching of soft skills. However, few studies acknowledge
the views and reflections of graduates after the academic programme. Lines and Gammie

L A graduate in the context of this study is considered an aspirant chartered accountant (CA)
who has completed his/her university academic programme and is in the process of
completing his/her training programme.
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(2004) convey that students play an integral part in the learning process, while Viviers,
Fouché and Reitsma (2016) suggest that educators should communicate the methods used to
inculcate skills to their students. Therefore, the present study examines the perceptions of
graduates on the effectiveness of the methods used during the academic programme in
developing soft skills.

The present study contributes to the literature in several ways. First, the paper provides the
effectiveness of certain methods in developing soft skills. As emphasised by de Villiers
(2010), “despite an already full degree programmes and other internal challenges, faculty will
need to find innovative ways to deliver on the demand of stakeholders if they wish to remain
relevant and competitive as providers of choice” (p. 10). Given the emphasis of soft skills in
the accounting curriculum, the aim of this paper is to understand which methods contribute
most to their development. Moreover, accounting schools are under pressure to provide soft
skills to graduates entering the profession (de Villiers, 2010). Consequently, educators in
South Africa are not alone in their challenge of equipping graduates with the soft skills.
Therefore, this study is also useful internationally, on methods that graduates found effective
during their academic programme.

2. Literature review

The traditional method of merely lecturing to transfer knowledge is not effective in
developing soft skills (Sawyer, Tomlinson & Maples, 2000; IFAC 2015). Bonk and Smith
(1998) reiterate this view by conveying that lectures have a narrow focus of knowledge
acquisition, where the educator is the source of knowledge. Objective tests have been
described as another passive method used in accounting pedagogy that does not result in the
transfer of soft skills (AECC, 1995). The increasing technical content required of the
accounting curriculum means educators continue to rely on these passive teaching techniques
(Boyce et al., 2001). Moreover, an increasing body of work argues for practical, real-world
scenarios to be used when teaching soft skills (Mohamed & Lashine, 2003; de Villiers, 2010;
Keevy, 2016a). For example, Moilanen (2017, p. 194) argues that “using assignments with
real world cases with more ambiguous situations with incomplete information in teaching
has offered a way to promote learning skills”. This ensures that educators adopt “a creative
learning process that does not depend on memorization and extensive use of textbooks” but
rather one that is “based on team work, assign[s] students to real companies, case studies,
oral presentations, team teaching, involving business professionals in the class rooms, and
use of technology and accounting packages” (Mohamed & Lashine, 2003, p. 9).

Consequently, there is general consensus that teaching methods must change (AAA, 1986;
1989; Lines & Gammie, 2004). It has been suggested that a combination of teacher-centred
(passive teaching) and student-centred (active teaching) methods should be used (Adler &
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Milne, 1995; Mohammed & Abdullah, 2018). Jointly, these methods produce well-rounded
accounting graduates with a strong technical foundation as well as additional skills to aid
their long-term career success (Mohammed & Abdullah, 2018).

Various educators have responded to the calls by the accounting profession by introducing
bespoke “active” methods to address the teaching of soft skills in accounting curricula. For
example, Adler and Milne (1995) used a group exercise with the following components: a
case study, seminar, presentation, critique session, class discussion and feedback session. A
group of students took the lead by presenting a case study and facilitating a seminar
discussion. Another group of students then critiqued the case study. Lecturers facilitated the
class discussion and feedback session. Cases therefore provide the platform for promoting
interaction and discussion of ideas through collaboration (AECC, 1995; Boyce et al. 2001).
Cases also provide students with a connection to the real world by engaging in problem-
solving, critical thinking and communicating to deal with complex issues (AECC, 1995;
Fortin & Legault, 2010; IFAC, 2015). Case studies, in conjunction with collaborative
learning can provide an ideal platform to develop soft skills (Boyce et al., 2001; Samkin &
Keevy, 2019). Collaborative learning has been described as one of the best learning resources
insofar as it permits interaction between students who work in groups with a shared
responsibility for the final outcome (Boyce et al., 2001). The evidence suggests that students
engaging in collaborative learning achieve higher grades and develop soft skills better than
their counterparts who opt for lecture-based learning (Fortin & Legault, 2010).

The use of mentorship programmes has also been described as a student-centred approach,
given that students are no longer seen as "an empty vessel to be filled by the instructor"
(Spanier, 2001, p. 110). By fulfilling a mentorship role, educators have a far greater
educational impact on students by not restricting them to the classroom environment
(Spanier, 2001). Jackling and McDowall (2008) convey that mentoring programmes have
"the potential to assist in addressing not only academic issues but also more indirectly the
social issues that underpin the totality of the university experience” (p. 449).

In a few South African studies, it was found that case studies (Keevy, 2016a), collaborative
learning exercises (Keevy, 2015), and mentorship programmes (Keevy, 2016b) could be used
to develop all of SAICA’s soft skills. However, it was reported that academics did not readily
use these methods during the academic programme to inculcate soft skills, as only 64% of
academics used case studies, 37% used collaborative learning exercises and only 18% used
mentorship programmes.

3. Research method

In order to explore graduates’ views as to the effectiveness of methods in developing soft
skills during the academic programme, a research instrument in the form of a web-based
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questionnaire was developed to elicit the necessary information. The questionnaire consisted
of five sections. The first section attempted to elicit information on the university where the
participants’ completed their academic programme as well as their current training
programme. The remaining four sections consisted of closed-ended, ranking questions of a
quantitative nature. Participants were asked to rank the effectiveness of the methods used
during the academic programme contributing to their soft skills development. The ranking
was from 1 (most important) to 8 (least important), and participants could use each humber
only once. Open-ended questions were also included in the questionnaire to support findings
from the questions relying on the ranking response.

The web-link on the questionnaire contained a sidebar guiding participants on the skills
included within each of the three categories when answering the questions. For example,
when answering the questions for a particular pervasive skill category, a sidebar appeared
containing the list of the different skills under each category (see Table 1). The questionnaire
was pilot tested by a selected group of students and graduates. A data controller was used to
set up an online website where the questionnaire could be answered and the data recorded.
The questionnaire, containing a dedicated uniform reference (URL), was sent via email to
graduates. The participants were directed to a website and asked to complete the
questionnaire by clicking on the URL. The data controller collated the completed
questionnaires electronically.

Table 1. List of individual skills included in the IA, IB and IC categories of SAICA’s soft skills.

IA  Uses an ethical reasoning process, protects the public interest, acts competently with honesty
and integrity, performs work competently and with due care, maintains objectivity and
independence, avoids conflict of interest, protects the confidentiality of information, maintains
and enhances the profession, and adheres to laws, professional standards and policies.

IB  Self-manages, demonstrates responsible leadership, maintains and demonstrates competence
and recognises limits, strives to add value in an innovative manner, manages change, treats
others in a professional manner, is a life-long learner, plans and effectively manages teams and
projects, works effectively as a team member, manages time effectively, and demonstrates
good corporate citizen attributes.

IC  Obtains information, thinks critically, solves problems and makes decisions, communicates
effectively and efficiently, manages and supervises, understands and uses appropriate IT
systems and tools, considers and applies legal concepts, and understands how the national and
international environment impacts a CAs role.

Source, SAICA (2017) .

IA = ethical behaviour and professionalism, IB = personal attributes, IC = professional skills.
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3.1. Population and response rate

The population for the empirical work included all graduates who wrote the Assessment of
Professional Competence (hereafter APC). In total, 2 050 emails were dispatched with a
response rate of 66%. The questionnaire in its entirety was part of a bigger data set. Therefore,
only 34% of respondents addressed the portion of the questionnaire relevant to this paper, as
none of the questions in the questionnaire was compulsory. As the APC is the final
assessment to qualifying as a CA, the graduates had already undergone the full scope of the
academic programme and would have had first-hand knowledge of methods used during the
academic programme (SAICA, 2017).

4. Empirical findings

4.1. Graduates’ views on the effectiveness of the delivery methods in developing soft skills

The objective of these four sections in the questionnaire was to elicit graduates’ views on
which academic programme methods developed soft skills most effectively from an overall
perspective; and in terms of the 1A, IB and IC category of soft skills. The results are set out
in Table 2 below, and are presented from the most effective to the least effective, based on
the mean.

Table 2. Graduates’ views on the effectiveness of methods in developing soft skills.

Effectiveness of Section 2 Section 3 Section 4 Section 5
methods in . . e . . .
developing soft Overall: Soft skills 1A: E_thlcal IB: Pgrsonal IC: Professmnal
skills behaviour & attributes skills
professionalism
Methods M R n M R n M R n M R n
Case studies 2.61 1 687 288 1 579 315 1 578 2.71 1 578
Collaborative 3.66 2 685 370 2 579 339 2 579 3.73 2 577
learning
Lectures 3.95 3 685 395 3 576 445 4 575 4.28 3 576
Objective tests 4.41 4 684 449 4 576 458 5 574 4.34 5 575

Self-assessment 4.48 5 684 454 5 576 411 3 576 4.30 4 578

Mentorship 541 6 680 503 6 574 514 6 574 5.44 7 575
programmes
Orals and 5.50 7 682 551 7 574 525 7 574 5.39 6 574

presentations

Computer-based 5.76 8 680 583 8 576 582 8 572 5.69 8 574
activities

n = number of respondents who answered the question; M = Mean; R = ranking of 1 — 8 based on the Mean score.
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Interestingly for the soft skills as a whole and for all three categories of soft skills, case studies
were ranked in the first position, collaborative learning in second position and computer-
based activities in the last position by graduates. As far back as 1990, the AECC
communicated that using technology creatively in the classroom is essential. Added to this,
given the technological advancements in business, it is imperative that accounting teaching
focuses on blended learning opportunities to transfer soft skills (de Villiers, 2010). Therefore,
it is a concern that graduates ranked computer-based activities in the last position.
Participants, however, noted that educators should provide computer-based activities through
online lectures (participant 436), interactive e-learning (participant 190), and online quizzes
and assignments (participant 764). Lastly, one participant stated that:

Information technology should have played a bigger role in the syllabus and should

have continued into 3rd year level of studies (participant 358).
What is also surprising is that lectures were ranked in either third or fourth position by
graduates, and that objective tests was ranked in fourth or five position by graduates. From
this result, the assumption that can be made is that these methods are readily used by
educators and therefore, considered as effective methods by graduates. However, these
methods used individually merely result in knowledge transfer (AECC, 1995; Sawyer, et al.,
2000; IFAC 2015). Graduates conveyed in comments that educators should use more
interactive lectures (participant 1051), and video lecturing as a means to support the academic
programme (participants 1273, 1346).

5. Conclusions, limitations and areas for future research

This paper reports on a study of the perceptions of accounting graduates on the effectiveness
of teaching methods in the transfer of soft skills during the academic programme. The results
found that case studies followed closely behind collaborative learning as the most effective
methods in developing soft skills. Educators are encouraged to rely less on lecturing and
objective tests, but introduce bespoke methods, where students can be active participants in
the learning process. The results also found that graduates viewed computer-based activities
as the least effective method in inculcating soft skills. Therefore, the reason for this low
ranking should be researched further, given the prevalence and increasing use of technology
in business.

A limitation of this study was that graduates were asked to rank the various methods. It is not
clear from the results whether these methods are in fact being utilised by educators.
Furthermore, certain methods could be used jointly during the academic programme. For
example, computer-based activities in the form of an Excel spreadsheet could be used in a
case study exercise. However, this is not apparent from the questionnaire, which could have
resulted in confusion among participants when ranking the methods. Further research could
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build on this study by using more interpretive approaches such as questionnaires or focus
groups to gather information on how these methods are being utilised during the academic
programme. A further limitation of this study is that there are various methods that can be
used during the academic programme, such as role plays, peer assessment and the like. The
given study merely focused on eight methods, six of which are active methods and two
passive methods to obtain graduates views. Therefore, further research could build on this
study by obtaining insight into all relevant pedagogical methods.
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Abstract

There is a growing interest in examining subversive interventions by scholars
that may involve the production of new subjectivities, the constitution of new
organizational models, and the linking of these models with current social
movements. This paper presents the case of the Social Economy Lab
(LAB_ES), created in the Faculty of Economics and Business of the
University of Zaragoza in 2017. In particular, we discuss the main
experiences and interventions made from the LAB_ES around three areas of
work: (1) the space of collective work; (2) the space of participation for the
university community; and (3) the space of collective research. The study
reflects the possibilities of including the study of alternative organizations in
the education agenda. These organizations are guided by principles that
include democracy, equality, emancipation and environmental sustainability.
Likewise, the results and interventions of the LAB_ES are discussed not only
to foster critical thinking among the students, but also to provide this group
with skills for starting up alternative projects of organization and
management outside the university. Finally, some key conclusions are drawn
about the role of the LAB_ES as a space for collective research and
collective production of critical knowledge about business organization and
management, through the involvement of different actors.
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Paradoxical Thinking, Social Economy Organizations.
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Social entrepreneurship as a tool for promoting critical, paradoxical learning

1. Introduction

Especially since the outbreak in 2007/2008 of the last financial, social and humanitarian
crisis of the capitalist system, we have witnessed a growing debate in the academic field
about the teaching models and pedagogical content that dominate business schools and
business schools, as well as the relevance and impact that research on organization and
management has on real business practices (Rossi et al., 2017).

Specifically, these discussions have found special acceptance in the academic movement of
the so-called Critical Management Education Studies (hereinafter CMES) (Alvesson et al.,
2009). This branch of research poses a critique of the 'managerialist' and neoliberal
ideology that permeates business schools and business science faculties and of the
educational content taught, focusing on economic efficiency, business competitiveness and
the dominant logic of 'profit maximization/cost minimization', thus emphasizing the
marginalization of critical thinking about organizations that occurs daily in these spaces
(Fotaki & Prasad 2015). In this way, the CMES advocates politicizing, problematizing and
making more complex the discussion on management in the educational field, addressing
the influence that organizations and management practices have on economic and structural
inequalities, systems of power relations and modes of domination and control, with the
ultimate goal of imagining and generating more democratic, humanistic, emancipatory and
socially responsible forms of management (Dehler 2009; Huault & Perret 2011).

At the same time, the field of CMES has embarked on an in-depth debate about the gap
between theory and practice, i.e. the relevance of Perret research and theory to influence or
transform management and organizational practice (King & Learmonth 2015; Cunliffe &
Scaratti 2017). These aspirations at the CMES level are part of a broader debate within the
social sciences about how critical research and teaching can generate progressive change
within society as a whole (Rossi et al., 2017). This discussion has crystallized into the
concept of engaged scholarship, defined by Van de Ven & Johnson (2006: 803) as ‘a
collaborative form of research in which scholars and practitioners use their different
perspectives and skills to co-produce knowledge about a complex problem or phenomenon
that exists under uncertain conditions in the world'. Committed scholarship' in the CMES
field has taken different forms. These include the dissemination of knowledge beyond self-
referential academic circles (addressing not only senior management but also other
stakeholders such as trade unions, workers, and minority and marginalised groups in
society), the reformulation of academic conferences to promote more creative and
dialogical engagement, and to encompass wider audiences (including policy makers),
investors, activists or members of alternative organizations), or the involvement of
academics as professionals and managers within organizations with the aim of actively
influencing management practices and promoting broader social transformation (for a
review, see King & Learmonth 2015).
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However, as Fleming & Banerjee (2016) point out, a much less explored line of work by
the CMES school to advance the understanding of ‘committed scholarship® lies in the
critical pedagogy of management in educational spaces. This is paradoxical considering
that, as illustrated by several works based on critical pedagogy, offering tools to students to
think and reflect critically on management is essential to promote emancipatory and
constructive social actions, and thus transform the practical reality of management (among
others, Dehler 2009; Huault & Perret 2011). Indeed, some authors suggest that it is essential
to explore how ‘'engaged scholarship’ can be associated with practices of educational
innovation and collective knowledge co-generation that encourage students to learn about
alternative forms of entrepreneurship and to become involved in the organizational and
management practices that take place in their environment (Cunliffe & Scaratti 2017).

To this end, the experience of the Social Economy Laboratory (LAB_ES) of the Faculty of
Economics and Business of the University of Zaragoza is presented, a space created in 2017
to experiment with the social economy on the part of the university community, that is, a
place where the students, the PDI and the PAS can practice with economic projects based
on the principles of Participation, Mutual Support, Solidarity and Commitment to the
environment, within the framework of the University and in contact with the business and
association reality of this sector.

2. Context

The LAB_ES was formally created at the beginning of 2017 as a result of the collaboration
of professors from the Department of Business Management and Organisation,
administration and service personnel and students from the faculty. On the one hand, it was
observed that in the Faculty of Economics and Business of the University of Zaragoza there
was no space open to all groups of the university community in which to promote and
disseminate knowledge about the Social Economy sector. On the other hand, shortcomings
were also detected among the faculty's students, related to the lack of skills in two very
specific areas: (i) in the capacity for teamwork and cooperation and (ii) in the development
of values that provide their professional and academic activity with a sense and capacity for
critical analysis of the reality studied and its environment.

In this way, the LAB_ES was designed to try to address both shortcomings. Thus, the space
stands as a reference point for the development of socially responsible, ecologically
sustainable and economically viable projects, aimed at students, teaching and research staff
and administration and services staff of the Faculty of Economics and Business as a whole.
Focusing on the students, the final objective is to provide this group with tools, skills and
abilities to work as a team, to apply in a practical way the knowledge acquired in the
degree, as well as to get to know the social and economic environment from a different
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point of view and to be able to meet the needs of social economy entities once their stay at
the University is over. The LAB_ES complements the training offered in the degree,
encouraging the development of a critical and constructive spirit with reality. Likewise, the
LAB_ES is established as a space for the PDI and the PAS to develop innovative collective
practices and design new teaching methodologies linked to the transfer of knowledge and
work close to the students and social entities of the city. The projects and ideas to be
developed in the LAB_ES must respect the following premises:

- It must be promoted from the principles and values of the social economy
- It must focus on the implementation of real projects

- It must promote Knowledge Transfer

- It must generate social innovation

- It must obtain a positive social impact for society

The conviction with which the LAB_ES originates is that the organisations of the Social
Economy, i.e. cooperatives, mutual societies, labour companies, insertion companies,
special employment centres, associations, foundations and agricultural transformation
companies (Bretos & Marcuello, 2017), propose a fairer alternative to the traditional
capitalist enterprise, as they are based on principles of a social nature such as the primacy
of the person and the social purpose over capital, the defence and application of the
principles of solidarity and responsibility, democratic governance, or autonomy of
management and independence, among others (Bretos & Errasti 2017).

3. Results

The project has achieved various results, which can be grouped according to the three key
spaces that make up the work developed from the LAB_ES. These are the Collective Work
Space, the Participation Space of the University Community and the Collective Research
Space. It should be noted that these three spaces are enhanced and complemented thanks to
the involvement of the LAB_ES team, the collaborating entities and all the users who have
passed through them, contributing their time, ideas or work.

3.1. Space of collective work

The Collective Work Space is designed to develop its own projects or to collaborate in
other projects of Social Economy entities. The main lines of action developed so far, as
well as the main results obtained, are described below.

Development of the project ApS Social Business Consultancy: The objective of this project
is to offer new training spaces to the students of the University of Zaragoza, combining
social commitment, training, collective reflection and the implementation of their academic
knowledge in order to develop social projects at the service of people and groups in a
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disadvantageous situation. In this way, the aim is to train socially responsible, ethically
prepared business and economics students who are capable of integrating social and
environmental aspects into their management and relationship skills, taking as a reference
model the Business Social Consultancy developed by the University of Comillas (ICADE).
The project was defined specifically through a Teaching Innovation Project based on
service learning, which is structured around two main axes: training in economics and
business at the service of people, which translates into the implementation of a mobile basic
economics school for disadvantaged groups, inclusive businesses, social entrepreneurs,
insertion companies, etc., and action on specific social needs, in which students make the
knowledge they have acquired during their degree available to participating entities. Along
these lines, regulations have been drawn up for the academic structure of the programme
and an agreement has been formalised with the ADUNARE Foundation, which manages
the Social and Labour Centres of the Zaragoza City Council, and which provides a wide
range of users to attend to, being able to select those groups that are most suited to those
tasks for which the students are most predisposed.

University Social Innovation Award: In order to recognise and support innovative initiatives
linked to the Social Economy and developed by the university community, the first edition
of the University Social Innovation Award was announced. In this way, the aim was to
promote new ways of satisfying social needs that are not adequately covered by the market
or the public sector, constituting new social relations that place people at the centre of their
activity and always within the framework of the University of Zaragoza. The Award was
attended by 16 people, who developed and disseminated a total of 9 socially innovative
projects on social networks.

3.2. Space of participation for the university community

Through this space, the aim is to promote the empowerment of the university community
through Social Economy projects, to carry out activities based on the transfer of knowledge
to society and to initiate processes to learn about the consumption patterns of a localised
group that will allow us to promote responsible habits among them that are respectful of the
environment and society. So far, the following initiatives have been developed:

Events at the Faculty of Economics and Business of the University of Zaragoza: Taking
advantage of the start of the 2017/2018 academic year and the institutional launch of the
LAB_ES, an event was held to present the Social Economy Laboratory, with a twofold
objective: to publicise the existence of the Laboratory and all its activities, and to
disseminate the work of Aragonese Social Economy entities, bringing them closer to the
university community in a dynamic and attractive way. To this end, the event was divided
into three spaces: LAB_ES Conference Space, Exhibition Space, Gastro Space. The events
were attended by 15 collaborating entities and took place over a whole day in the Faculty of
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Economics and Business of the University of Zaragoza, with the aim of reaching 578
potential participants. In addition, thanks to the collaboration of Oxfam Intermon, every
Wednesday during the months of November and December 2017 the principles of Fair
Trade were disseminated in different locations and on the Campus of the Faculty of
Economics and Business, offering a solidarity tasting of coffee, cocoa and cookies and thus
taking a first step towards mobilizing and changing practices and attitudes towards
consumption.

Seedbed of Ideas: This is an initiative aimed at the students of the Faculty of Economics
and Business of the University of Zaragoza in order to provide them with a space in which
to think about and develop projects and initiatives linked to the Social Economy based on
participation, mutual support, solidarity and commitment to the environment. Since the
beginning of 2017, weekly meetings have been held that are open to anyone who wants to
get to know the LAB_ES, propose ideas and learn by doing. Throughout the year, these
meetings led to participation in the Cineférum organised by the Delegation of Students
from the Faculty of Economics and Business of the University of Zaragoza and to the
preparation, dissemination and analysis of a survey on Responsible Consumption with the
aim of finding out about the consumption patterns of the university community, in order to
carry out a task of communication and dissemination of the alternatives and initiatives of
awareness and promotion of responsible consumption existing in the city.

I University-ESS Meeting: In order to learn about and connect the projects for promoting
the Social and Solidarity Economy that already exist in other universities, as well as to
develop the potential of the University as a key institution for the development of the Social
and Solidarity Economy, the | University-ESS Meeting was organised, promoted and held
in December 2017. The Meeting, which was organised around the themes of Training,
Research and Territory, tackled two fundamental challenges: how to attract or involve the
university community in the Social and Solidarity Economy and how to create spaces and
methods that favour collaboration between the University and the business and association
reality of the sector. The Meeting was held in collaboration with other universities and
seven entities linked to the Social Economy, and welcomed 40 participants from Madrid,
Catalonia, Andalusia, Valencia, Galicia and Aragon.

3.3. Space of collective research

The objective of this axis or space is to create, promote and make visible useful resources
for knowing and recognising the Social Economy. Along these lines, three research projects
have been carried out in order to highlight the value of the Social Economy and to establish
a methodology for possible future exports.

Directory of Social Economy Entities: In order to unify and complete the existing
information on the Social Economy Entities that are federated into representative
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organisations, the Directory of Entities drawn up by CEPES Aragon in 2012 has been
updated. To this end, data has been collected through the networks or platforms in which
the bulk of Social Economy Entities in Aragon are located. Once the information has been
unified and the missing data has been filled in by means of manual searches in specialised
databases and on the websites of the entities themselves, a database has been created with
the data referring to: platforms to which they are adhered, date of constitution, legal form,
activity, number of employees, number of members, number of volunteers, invoicing data
and contact data.

Cooperative Entrepreneur in Zaragoza: The objective of the second of the research works
carried out in 2017 was to analyse the reality of the Cooperative Entrepreneur in Zaragoza,
in order to know the number and main characteristics of the Associated Work Cooperatives,
a sector that is not federated and about which there is no data. In order to know the
evolution of the cooperative sector, the Associated Work Cooperatives created between
2011 and 2017 were analysed, creating a database and a virtual map of them that covers the
city of Zaragoza as well as the rural neighbourhoods and municipalities of the province.

4. Conclusions

This paper has presented the case of the Social Economy Lab (LAB_ES). In particular, we
have discussed the main experiences and interventions made from the LAB_ES around
three areas of work: (1) the space of collective work; (2) the space of participation for the
university community; and (3) the space of collective research. The study reflects the
possibilities of including the study of alternative organizations to promote paradoxical and
critical thinking in the field of business organization and management. These organizations
are guided by principles that include democracy, equality, emancipation and environmental
sustainability. Likewise, the results and interventions of the LAB_ES have provided
students and praticipants with skills for starting up alternative projects of organization and
management outside the university. Finally, it is also remarkable the role of the LAB_ES as
a space for collective research and collective production of critical knowledge about
business organization and management, through the involvement of different actors such as
teaching staff, students, practitioners and policy-makers.

The paper is relevant to further understand not only the harmful effects of mainstream
neoliberal economic and managerial education (Ghoshal, 2005), but most importantly how
the study of social entrepreneurship and alternative organizations can allow us rethinking
social responsibility and caring in economics and business organization. In addition, the
work contributes in two directions to advance our understanding of the role of '‘committed
scholarship' in the field of CMES. On the one hand, the work shows the potential offered by
the study of alternative organizations not only to promote critical thinking among students,

129



Social entrepreneurship as a tool for promoting critical, paradoxical learning

but also to make them capable of carrying out alternative experiences of organization and
management outside the university, based on aspects such as dignity, social justice, welfare
and environmental sustainability. On the other hand, the work shows how the participation
of diverse social actors (students, faculty, administration and service personnel, policy-
makers and practitioners) in teaching and research projects can help reduce the gap between
theory and practice, favoring the creation of critical, useful, relevant and practical
knowledge for society that serves as a catalyst for developing subversive and emancipatory
interventions in real organizational life.
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Abstract
The main aim of the project has been the usage of active teaching
methodologies to raise awareness of the importance of hand hygiene in
healthcare.

Methodology: The teaching innovation project has put into practise shared
learning of knowledge and skills between equals. 11 Nursery Degree
students, with a previous cooperative and individual work, participate in a
teaching-learning process about hand hygiene with 82 Physiotherapy Degree
students, using Tics, workshops on hand disinfection with self-assessment,
evaluation of pre and post knowledge and evaluation of the satisfaction with
the activity.

Results: The assessment of pre and post questionnaires reveal an increase in
the amount of correct answers. 98.8% of students considers they will be able
to apply the acquired knowledge in their professional practice. The applied
methodology is considered adequate in a 95.1%. Students have shown a
great satisfaction with the activity.

Conclusions: The Physiotherapy students have considered the experience to
be very satisfying and useful for the professional practice.

The use of teaching-learning methodology has shown to be a valid option for
gaining knowledge and skills on hand hygiene.

Keywords: Educational innovation; learning between equals or shared
learning; hand hygiene; satisfaction.
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1. Introduction

One of the aims of the World Health Organization (WHO) Security Program is “To
promote and develop the knowledge and patient’s safety culture between professionals and
patients at any level of healthcare” (WHO, 2019). This aim in Spain, the Ministry of
Health, Social Services and Equality implements and implies the development of actions to
improve the information and training about professionals’, patients’ and citizens’ safety”
(Ministerio de Sanidad, Servicios Sociales e Igualdad, 2016).

Safety Strategy for 2015-2020 includes among its specific aims “To maintain and
encourage the expansion of the Spanish National Health System’s Hand Hygiene Program
to all healthcare centres” and recommends “To preserve and consolidate the developed
actions for a better adherence to hand hygiene among professionals, patients and carers, in
hospitals, primary care, residences and health assistance centres”.

According to actual data of health services, 1 out of 10 patients contract an infection while
receiving healthcare (WHO, 2019), which leads to longer hospital stays, long term
disability, increase in microorganisms resistance to antimicrobials, massive additional cost
to the health system, high cost for the patients and their families and unnecessary deaths. In
this context, it is appropriate to incorporate the promotion of patient’s safety culture in
Health Sciences students before starting the practical period in sanitary institutions.

The infection prevention and control, including hand hygiene, is essential to achieve
Universal Coverage in Health for three reasons:

— Itis practice based on evidence.

— It has demonstrated an impact in the quality of care and Patient’s Safety.

— It reaches all levels of healthcare (Ministerio de Sanidad, Consumo y Bienestar
Social, 2019).

The hands are the main mode of transmission of germs in healthcare. Hand hygiene is
recognized by the WHO as the cheapest, simplest and most effective mean to prevent the
infection associated to sanitary assistance and crossed transmission of multiresistant
organisms.

In light of this scenario, the WHO has proposed, in the World’s Alliance for Patient’s
Safety, the campaign “Save lives: wash your hands”. Thus, the Ministry of Health,
Consumer Affairs and Social Welfare has started the Hand hygiene campaign: Saving lives
is in your hands, given that the conclusions of the Prevalence Study of Nosocomial
Infections in Spain (EPINE) 2017, evidenced that nosocomial infections affect 7,74% of
patients in Spain.
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In the teaching field, specifically in Health Sciences degrees, it is important to incorporate
training, awareness and hand hygiene promotion campaigns.

1.1. Justification and adequacy of the convocation

The European Higher Education Area (EHEA) proposes significant changes in the
teaching-learning processes. On one hand in the learning approaches that university
students use during their academic training, and on the other hand, in the methodological
used and teaching strategies that have been implemented (Argos et al., 2013).

This innovation Project is adequate to the Resolucié de 10 de juny de 2019, del vicerectorat
d’ocupacio i programes formatius, per la qual es convoquen les ajudes per al
desenvolupament de projectes d’innovacié educativa per al curs 2019-2020 because it is
centrered in the improvement of university teaching quality, specifically, in the line of
“Active methodologies in learning”.

The project implements shared learning between equals, collaborative and cooperative
work, techniques such as “focus group” and the use of TICs in the classroom, specific about
the learning-teaching process, object of the project “hand hygiene”.

1.2. Background of the activity

During the 2018-2019 academic year, a educational innovation project was developed in La
Fe Nursery School, which, using active teaching methodologies, promoted leaning from the
conception, design, planning, development and evaluation of the project “Active learning
on hand hygiene”. This project has achieved a high academic performance on the matter,
due to the distribution of roles and individual, as well as collective, responsibilities, to critic
thinking and to the rigorous transmission of knowledge and skills.

The results of the project were, among others:

— The student body acquired an active role in the learning process through a
stimulating interaction, individual and group responsibility, as well as positive
interdependence.

— The teacher’s role was of orientation and coordination in the teaching-learning
process and of providing the teaching means.

—  The knowledge questionnaire showed an 84% of correct answers, against a 16% of
incorrect answers.

— The result of the competence test was: 100% of students passed, 71% with top
qualification.

As a conclusion, we can affirm that the project achieved a great participation, a very
satisfactory acceptance of the teaching-learning process on hand hygiene for the correct
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usage of new technologies in the classroom by Nursery Degree students, and that the
academic performance achieved was high.

Therefore, the shared learning project was proposed to the students of the Nursery Degree
that had participated in the previous project and students from the Physiotherapy Degree.

2. Aims
The aims of this educational innovation project have been:

— To achieve the acquisition of knowledge and skills on hand hygiene, through
shared learning between Nursery and Physiotherapy students.

— To raise awareness of the importance of hand hygiene in healthcare.

— To achieve the satisfaction of the student body for the usage of active teaching
methodologies.

— Toincorporate new technologies in the classroom.

3. Methodology

A teaching-learning process has been put into practice with 11 3" year university students
from the Nursery Degree of the La Fe Nursery School, that had, in the previous year,
developed an active and participating teaching-learning process on hand hygiene. They
shared knowledge and skills on hand hygiene with 82 2" year students from the
Physiotherapy Degree of the Universidad de Valencia.

4 sessions were done with four different groups of students. Each session consisted of a
theoretical part, a practical workshop, evaluation of pre and post knowledge, individual
self-assessment of the procedure of hand disinfection and evaluation of the satisfaction with
the activity.

In the theoretical part, power point presentation tools were used with the projection of
audio-visual content, one of which, elaborated by a group that acted as teachers. The
practical workshops were done with the individual participation of the students and the
usage of an hydroalcoholic solution with fluorescein, a metal box and ultraviolet light
torches.

For the evaluation of knowledge and satisfaction, the on-line “Kahoot” resource was used.

The acquired knowledge was assessed with a pre-test and a post-test questionnaire with 20
true-false questions.

The satisfaction of the student body was assessed with a 14-question questionnaire divided
in 3 blocks: four, of general evaluation of the activity, six, of methodology and organisation
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of the used resources and four, of the evaluation of the teaching team (the Nursery Degree
students).

A practical individual self-assessment of the hand disinfection procedure was also done,
using the ultraviolet light lamp.

The activity was done at the end of November of 2019.

4. Results

Four sessions were done. 11 3rd year student from the Nursery Degree and 82 2nd year
students from the Physiotherapy Degree formed the teaching team. The distribution by sex
is shown in figure 1.

= Women = Women

mMens uMens

A B

Figure 1. Distribution by sex. A. Teaching team. B. Physiotherapy participating students.

The evaluation of the pre and post questionnaires of the sessions shows an increase in the
percentage of the amount of correct answers. In table 1, the results of each of the sessions
are shown.

Table 1. Percentage of correct and incorrect answers per each of the sessions.

Fourth Fourth

Firstsession Firstsession  Second session Secondsession  Thirdsession Third session Session Session

Answers Pretest Posttest Pretest Posttest Pretest Posttest Pretest Posttest
Correct 69,26% 69,26% 75,71% 86,79% 71,09% 90,00% 75,88% 89,71%
Incorrect 30,74% 30,74% 24,29% 13,21% 28,91% 10,00% 24,12% 10,29%

Figure 2 shows the satisfaction of the Physiotherapy students with the activity. All the
items have been valued, by over 60% of the students, with the category of strongly agree or
very satisfied, between 11-37.5%, with the category of agree or satisfied, and only some

items were answered with the category of strongly disagree or not satisfied by 0-10% of the
students.
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Figure 2. Global satisfaction levels of Physiotherapy students.

The general evaluation shows a satisfaction percentage in the category of strongly agree,
between 66.3- 87.5% and agree, between 11.3-27.5%. The item with higher punctuation
was Will | be able to apply the acquired knowledge in the professional practice? 87.5%
strongly agreed, whilst 11.3% agreed (figure 3).

With the question ¢ In general, has the logistic organization contributed to the development
of the activity? 72.5% strongly agreed, whilst 25% agreed. Regarding the question Have the
contents developed during the training session found to be useful? 58.8% answered
strongly agree and, 37% agree. In relation to the methodology, The used teaching methods
have been adequate for the optimal development of the activity? 71.3% answered strongly
agree and, 23.8%, agree (figure 4). The satisfaction with the teaching team has been very
high (figure 5).
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Figure 3. Percentage of satisfaction level of the general evaluation of the activity block.
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Figure 5. Percentage of satisfaction level with the teaching team.

5. Conclusions

The incorporation of active methodologies, like shared learning between equals has shown

to be a positive option in the teaching-learning process to acquire knowledge and skills on
hand hygiene.

The Physiotherapy students have considered the experience to be very satisfactory and
useful for their professional practice.
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Abstract

Guerrilla instructional strategy is when one instructor (the guerrilla) enters
into their colleague’s class that is in session unannounced, sits for a while to
gain insight on what topic is being taught, takes over and facilitates students’
learning for about ten minutes and then leaves the classroom. The strategy is
disruptive as an unconventional approach to enhance student engagement
and learning. The temporary takeover of roles is designed to be a surprise to
students. In addition, the host is not privy to what the guerrilla’s plan is. In
this paper, we share themes that emerged from the thematic analysis of our
teaching reflections and our students’ experiences with guerrilla pedagogy. It
was evident that students appreciated having two experts who have different
instructional strategies collaborate in ways that captured their interests. The
experience was positive and fostered a strong sense of respect and trust
between colleagues. The “guerrillas” felt vulnerable as they implemented the
strategy
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1. Introduction

In this study, we used guerrilla instructional strategy to facilitate students’ learning of key
concepts within two courses namely pathophysiology and human anatomy and physiology.
Guerrilla instructional strategy is when one instructor enters a class in session, sits for
about 5 minutes and then temporarily takes over the instruction for about ten minutes and
then leaves the room unannounced. According to Anderson and Fierstein (2018), guerrilla-
teaching approach is an unconventional approach that is designed to achieve conventional
powerful learning dynamics. The approach is unconventional in the sense that one
instructor temporarily takes over the instruction in a way that disrupts the instructional
strategy of their peer. Weems (2013) pointed out that guerrilla pedagogy is “a form of
engagement that makes use of a wide range of strategies, tactics, and missives toward the
aim of reterritorializing both the academy and what counts as knowledge production” (p.
51). The teaching and learning norms are challenged by the unconventional approach that
has its roots in flash mob phenomenon. The strategy has an element of surprise and
suspense for the students. As pointed out by Weems (2013), memorable experiences
includes situations where learning “surprise the very subjectivity of the subject” (p. 55).
Having students surprised by the entry and takeover of instruction by the guerrilla instructor
created a different learning and teaching dynamic that could be memorable to the students.
Wills (2007) pointed out that creating memorable and fun learning environments helps
students with information processing and long-term memory. The argument on how
learning is enhanced by enjoyable learning environment is also supported by neuroscience.
Thanos et al (1999) indicated that the brain chemical transmitters related to students’ level
of comfort and enjoyment could influence information processing and storage in the brain.
The disruptive learning experience has a potential of creating memorable experiences that
could result in an increase in long-term retention of the material presented. Our desire is to
create learning environments that support students’ information processing and storage in
the brain.The main aim of this study was to implement a disruptive instructional strategy
that would engage students and facilitate their learning of some key concepts in the courses
taught by the “guerrillas”. This paper explores instructors and students’ experiences with
guerrilla pedagogy.

2. Method

2.1. Study context

The study was implements at a community college in Canada. Students enrolled in the two
courses taught by the guerrillas participated in the study. A total of four sections each with
about a hundred students (a total of about 400 students) experienced the guerrilla
pedagogy. The courses taught by the two instructors are pathophysiology for health
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professionals and human anatomy and physiology. The participants were students enrolled
in a practical nursing program. The two guerrilla instructors have been teaching the two
courses for six years and they are very familiar with the content. One of the instructors has
a master degree in nursing- considers himself as a content expert who also utilizes
educational technology. The other instructor has a doctorate in curriculum, instruction and
teacher education, a masters degree and undergraduate degrees in biological sciences-
considers herself as having technological, pedagogical content knowledge.

2.2. Rules for Guerrilla Pedagogy

Anderson and Fierstein (2018) argued that guerrilla teaching approach as an
unconventional method that is designed to create a powerful learning environment. These
authors described certain ground rules for guerrilla teaching, see figure 1 below

Host instructor signals invitation for guerrilla through email ora

green card at the door. They indicate when they are open to have
a guerrilla visit

Entering guerrilla observes for about 5 minutes in order to
understand the flow of the discussion

Guerrilla teacher temporarily takesover the interaction with the
students

Guerrilla spends a maximum of 10 minutes

Guerrilla leaves the room unannounced soon after their session

Figure 1. Rules for Guerrilla Instruction

Each class experienced four guerrilla visits. The guerrillas used the DEAL reflection model
(Ash & Clayton, 2009) to reflect on their experiences before and after the visits. In their
reflections, the guerrillas Described their experiences, Examined what went on and
Articulated their Learning (DEAL). At the end of the semester, the guerrillas shared their
reflections with each other. They only shared parts of the reflection they were comfortable
in sharing. Students who consented to providing feedback completed an end of course
evaluation sharing their experiences with guerrilla pedagogy. This paper presents data that
emerged from the thematic analysis of the students’ responses to open - ended course
evaluation questions and the guerillas’ reflections.
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3. Results and Discussion

During the process of guerrilla teaching the initial intent was to enhance student learning.
The added or secondary benefit of instructor learning also emerged during the process.
Figure 2 below shows the main emerging themes on students and instructors’ experiences
with guerrilla pedagogy and some examples of direct quotes. It is important to note that,
there were some shared experiences between students and their instructors.

 EE— -
"Having a different
instructor come in made me
SeEETEE pay more attention and I
listened more actively"

0 ("It helps to see things from

another perspective. easier to

Different Perspectives |————{ learn from, different teaching

styles and explanations
helped”

Students' Experiences

———

.y '
Role model collaboration,
. collaborative teaching helped
Collaboration improve participation
(students and guerrillas)

Experiences with Shared Experiences
Guerrila Pedagog; —
go8y ( "Huge knowledge between
both instrutors™ (student)
"Learned from peer's teaching
techniques(guerrilla)

Exposure to Experts

————

"Handing over and taking over
Trust & Respect requires confidence and
deference
_
"Opening doors for another
colleague. being watched by
Vulnerable another expert and their
students"

Figure 2. Themes on Instructor and Students’ Experiences

Instructors' expetiences

3.1. Students’ Experiences

Students indicated that having a surprise visit by the guerrilla instructor helped them to
focus and improved their engagement. They pointed out that they benefited from interacting
with the guerrilla. Though we did not formally measure student learning, their feedback
demonstrates that the guerrilla surprise and instruction were memorable and enjoyable.
According to Wills (2007), students learn better when they enjoy the experience and that
when they are bored- “information flow to the higher cognitive networks is limited and
learning process grinds to a halt” (p. 2). As a result, it can be inferred that by creating
memorable events/activities and fun learning environment, educators enhance students
learning and storage in long-term memory. A student stated that they felt more confident
with what they learnt from the guerrilla instructor. Another student stated ... it was very
inclusive and sometimes different teachers have a way of explaining things that make what
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we are studying easier. Some have a playful attitude that make it more engaging and fun
and it’s interesting when different teachers work together as we get to hear the perspective
of others”. The survey showed that 92.86% of participants who completed the end of course
survey enjoyed having the guerrilla surprise in their classroom. It is also important to note
that, on day one of implementing the guerrilla strategy, students clapped and had a standing
ovation as the guerrilla instructor was exiting the room. Students’ written, verbal and non-
verbal feedback was evidence of how the approach helps to create a dynamic learning
environment in large classes. It is interesting that most students indicated that the time the
guerrilla spent in their class was enough though they wanted more visits. Students pointed
out that their attention span aligns with the time spent by the guerrilla in their classroom. A
student who did not like the approach commented that they were used to instructional
strategies of their instructor and having another come in put them off for a while.

3.2. Instructor’s Experiences

Though the main aim was to enhance student learning, the opportunity also provided
instructor learning moments. Waghid (2014) argued that it is important for the educator to
disrupt pedagogical encounters and reflect on what counts as good teaching. Through
critical reflections, we noticed that we both learned from each other during the process.
Observing a colleague facilitate learning to your students in a different way and seeing
student reactions also enhanced our instructional skills. Crow and Smith (2005) pointed out
that the strongest collaborative teaching relationships are built on a foundation of empathy
and trust. We believe that we came out of the experience as a stronger collaborative team
who trust each other more. As argued by Pope-Ruark and Moner (2019), we also became
“intellectually and emotionally available for each other” (p.14). We allowed each other to
be vulnerable and supported each other. In addition, we modeled collaboration in ways that
were noticed and appreciated by our students in their feedback. Though we did not plan
together, we both learned from this unique form of collaboration where we opened doors
for each other, observed a peers interaction with students and we also learned from each
other alternative ways of presenting the same material. Through critical reflection before
and after a class visit, we increased personal awareness of our instructional strategies from
different angles. As a result, we gained insights on areas we could improve on.

4. Conclusions

Based on students’ feedback, they valued having a guerrilla instructor surprise them and
commented that they had an opportunity to learn from different perspectives and
instructional strategies. Students indicated that having two content experts who have
different instructional strategies helped them to engage with learning materials and paid
more attention to what was being presented. Two students indicated that they did not like
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the strategy- one said it was a show off and the other said it disrupted her notes taking
because she got confused on what was going on. What we learned from students’ feedback
is that majority of them enjoyed the experience and they indicated that it enhanced their
learning. It was encouraging to see students’ reactions and to read their comments about
how much they valued the experience and that the combined knowledge and expertise was
good to have in a classroom. However, we are cognisant of the fact that different students
have different learning preferences.

From the reflections, we also learned that the guerrilla instructional strategy is a great
collaborative teaching method. Unlike other collaborative activities where instructors plan
together, guerrilla strategy saves time because instructors do not have to plan together. The
strategy provided lots of learning opportunities as the host watched the guerrilla interacting
with students in a different way. Teachers usually close their doors when teaching- with
guerrilla approach, the door is open at any time that is suitable for the guerrilla to visit. Our
trust and respect of each other as peers got stronger with each visit. At the same time, each
successive guerrilla session decreased the instructor’s feelings of apprehension and
vulnerability.
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Abstract

This study considers the influence that classmates have over a student’s
learning process in an individual sport. “Others” are defined as classmates
who become educational agents and establish mechanisms of educational
influence during learning processes through peer-to-peer relationships. From
the perspective of the teacher researcher, the goal of changing and improving
the author’s own teaching practice is presented as the starting point for the
design, validation and implementation of a support-recall-projection (SRP)
proposal for intervention. The data analysis showed that the proposal
contributed to the development of independence, decision-making, teamwork
and respect for each person’s pace of learning among primary education
students in physical education.
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1. Introduction

This paper, as a reflective journey towards improving the author’s own teaching practice,
presents the process of designing and validating an innovative proposal for intervention in
physical education area according to the government guidelines on the educational context
based on basic competencies. Based on teamwork strategies, the new proposal provides an
innovative focus on the mechanisms and processes involved in learning an individual sport
and it is presented as an alternative to traditional teaching models in the processes of learning
individual sports (Layne, Todd; Hastie, 2013) (Famose, 1982) (Ramirez, 2008).

The psychological and pedagogical principles of the SRP* methodology outline a scenario
based on a constructivist context (Bruner, 1981) (Coll, 1993a). In this scenario, teachers
introduce processes of cooperation and reflection that enable students to get problem-solving
and decision-making skills. Students become an educational agents of learning process where
communication system enables them to compare and modify their schema of knowledge and
their representations of what is being taught and learnt (Light & Wallian, 2008). Its use helps
students to restructure and reorganize their experiences and knowledge highlighting above
all the strengths of each of them.

This new way of education in physical education (by the implement of the SRP proposal)
represents the main answer to the question of the study: How can | turn a traditional learning
context of physical education into a basic competencies learning processes?

The conclusions of this research shows us that using SRP methodological proposal
contributes to the development of basic competencies among the students who become active
agents and protagonists of teaching and learning processes, which are aided by classmates
according to the new role of the teacher as facilitator and mentor (Zabala & Arnau, 2007).

2. Psychological and pedagogical principles of the stages in the srp proposal for
intervention

SRP? (Support, Recall, Projection) are the initials of the three stages in the proposal for
intervention that is based on research; juxtaposes cooperative (Johnson, Johnson & Holubec,
1999) and individual learning structures and promotes a group approach to learning, without
overlooking individual challenges.

In the first of the three stages, the Support (S) stage, small work teams are formed (that are
proposed by the teacher depending on the group’s needs and the content covered in the

1 Suport, Recall and Projection are the fases of the proposal which are described in the following section of the work.

2 Ramirez (2012)
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session) to start to practice the contents of the session, which are written on the board in the
form of indicators®. The indicators inform students about what they should learn in terms of
swimming strokes or specific motor skills. This stage involves interaction classroom
processes at social level, stresses the importance of the group as a factor that triggers learning
(Johnson, D.W.; Johnson, R.T.; Johnson Holubec, 1984) (Kagan, 1994), and is based on the
concept of teaching as an aid (Vygotsky, 2000). Peer collaboration (Damon, W. & Phelps,
1989) is the cornerstone of collaborative work between students and promotes the
establishment of mechanisms of educational influence between them, in the form of support
and on the basis of the concept of peer-to-peer positive interdependence working together to
achieve common goals (Geer, J., McCalla, G., Collins, J., Kumar, V., Meagher, P.,
Vassileva, J, 1998). This situation enables each student to progress and to achieve higher
levels of learning and reflection than they would have been able to achieve without the
assistance, as well as a notable increase in awareness of what they are learning (Bruner,
1981), in a significant way (Coll, 1993b).

On the second stage, that of Recall (R), teacher is managing a positive climate of team
reflection on what occurred in the previous stage, at both individual level (reflections on what
you have to improve by comparing your execution with that of your classmates) and group
level (reflections on what your classmates should improve in their motor execution), taking
as a point of reference the contrast between actual performance and the indicators on the
blackboard. As the first stage, language is of central importance. In this case, it links
cognition (theory and reflection) to the learning of some technical movements (the practice)
(Fosnot, 1996) (Light, 2008).

Finally, the Projection (P) stage is organized at individual level. In this stage, each student
projects into their own practice the aspects of motor execution that their teammates
highlighted in the Recall stage and should be improved. The memory of those aspects that
you compared with your classmate’s performance in the Support stage will help to improve
their own performance in the Projection stage.

3. Research method and design

The creating process of the SRP proposal was defined through the use of the intervention in
a ten pilot swimming school programme sessions aimed at the same time, to introducing basic
skills to the practice and also to improving it's teacher practice. It was cemented after the
fourth session, when no further changes were made to the structure of the stages.
Subsequently, the research method and design were devised. The participation of ten teach

3 There should be no more than three indicators. They must be written clearly to make it easy for the students to understand them,
and they must be attainable: they should not be difficult to execute by those who aim to push beyond their possibilities.
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to swimming professionals in the study, made it possible to validate the research by using the
SRP proposal in their school swimming sessions with a population of 182 students. Those
professionals were formed in a seminar at University and trained to use SRP proposal in two
school sessions. After the first session we met again at University to discuss together about
the process, how to solve problems and encourage them for the second session. After
implementing the two sessions we keep discussing at University in the seminar about the
proposal in order to write final conclusions. Both sessions and meetings were recorded on
video to be analysed in detail by two external research who at least analysed 640 session
minutes setting the indicators for each objective of SRP proposal that we could display in
different charts and quantify their frequency.

Taking into account the characteristics of research, and in line with Anguera (2004), the study
uses a qualitative and quantitative approach. Quantitative methodology was used at the outset
of this study to quantify types and frequency of student behaviour, which had previously been
divided into different categories. Data were analysed by using IBM® SPSS® Statistics 21.0
software. To assess the effect of the SRP proposal implementation on different basic
competencies, a table for repeated measures was performed. Opinion from professionals
about the SRP proposal during discussion sessions (qualitative) were used to identify
strategies in order to reinforce and complement the data analysis by a quantitative perspective
(Castafier, M., Camerino, O., & Anguera, M. T.; 2013). In parallel, Cohen’s Kappa
coefficient certified the concordance between objectives and cathegories in each session by
both external observers.

4. Contribution to the development of basic skills

In this section | would like to focus on Perrenoud's ideas on the concept of skill, which were
one of the precursors to educational change. Zabala and Arnau (2007) set out criteria that
enable us to determine characteristics of teaching basic skills. These criteria can be summed
up as: significance, complexity, and the procedural nature of learning based on basic skills.
In terms of the significance of learning, and in reference to “schemes of thinking” (Perrenoud,
2002), there is a need to review students’ schemes of action with respect to other situations
and experiences (Hastie, P. 1998).

On the basis of this proposal, the following table shows the achievement of basic
competencies and their indicators as a result of the implementation of the SRP proposal. It’s
the result of students’ contribution and participation to the development of basic skills:
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Table 1. Contribution of participation in the SRP proposal to the development of skills.

Skill in independence  Skill in learningto  Social skill Communication and
and personal learn linguistic skill
initiative
+  Take decisions Be aware of Accept others’ «  Organize
(on the use of our capacities opinions and knowledge (the
material, in (chose which feedback (to contents of the
accc-)rdr?mce with mat.erlal and accept board)
the indicators decide how to s
written on the use it to solve a dassm?tes «  Explain and
board at the minor problem corrections. plain a
start of the according to my Correct express what
activity) level) and of classmates) classmates solve
the learning successfully and
+  Seek solutions process Help what they need
(how to use the classmates (to to improve, in
material) Accept and learn and to relation to the
. Self-esteem 'Siirczsfsrzr:d improve) a.nd indicators on the
(pace of istakes ﬁg::ept their board
Iea_rn_lr?g, open : + Listento
activities, Learn from
contribution of classmates classmates.
solutions) executions and
feedback

5. Conclusions

The detailed quantitative analysis of the different sessions carried out by different physical
education teachers allow us to confirm that:

In terms of the potential of the SRP proposal for intervention in an educational context, it
appears to be a teaching strategy that could have an active impact on students’ involvement
as the real protagonists of the learning process.

As a strategy, it could and must co-exist with all other learning processes as another tool that
is open and flexible.

In terms of learning process, the proposal for intervention encourages students’ independence
(both personal and with respect to the group) and decision-making in a learning environment
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that is based on cooperative learning strategies, in contrast to the traditional approach in
Physical Education lessons.

The SRP proposal offers to the teachers the opportunity to establish work dynamics in the
classroom, although the lesson take place in the swimming pool or gymnasium that differ
from current school classroom.

Coaches who participated in the process of validating the SRP proposal have incorporated
some of the elements and stages into their practice related with teamwork, which shows that
ideas from the proposal have been disseminated.

For students, the SRP proposal provides an opportunity to technically improve the learning
of a sports technique, and to become better people who respect the learning pace and process
of each member of a group, and treat all members equally.

The proposal therefore contributes to the development of basic skills in students who
participate in its practical application.
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Abstract

This paper addresses how students understand number line graphs. Utilizing
a Think Aloud interview followed by a reflection-eliciting interview, we
investigate how two successful College Algebra students understand what it
means to graph a statement with one free variable on a number line. These
particular students show a mathematically non-normative understanding of
this concept; to wit, they do not view the number line graph as representing a
solution set. This study illustrates the importance of future research into how
students understand the concept of solution representation via humber line
graphs.
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Student Understanding of Number Line Graphs

1. Introduction and Literature Review

When studying intermediate algebra, students often graph inequalities on number lines. A
student asked to graph ‘“2x-3>5” on a number line often begins by employing a
computatation, expressed as a series of equivalent statements: “2x>8”, followed by “x>4”.
Aided by “x>4”, the student would then label “4” on the number line, mark an open dot on
it, and shade everything to the right of that open dot. Their resulting number line plot is
correct because it displays all of the numbers that, when substituted for “x” in “2x-3>5",
make that inequality true. This is consistent with the United States Common Core Standards,
which explain that a student as early as grade six (ages 10-12) should “recognize that
inequalities of the form x > ¢ or x < ¢ have infinitely many solutions and represent solutions
of such inequalities on number line diagrams” (National Governors Association, 2010).

The idea of number line graphs as representing solution sets is not limited to inequalities; any
statement about real numbers in one free variable, say P(x), can be thought of as representing
the solution set {x: x is a real number and P(x) is true}. For example, the number line graph
of the statement “[x-2|=6" includes closed circles at precisely 8 and -4. The idea of humber
line graphing is closely related to the idea of “solving for x”. When we “solve for x” in, say,
“Ix-2|=6", we write something like “x=-4,8”; that is, we describe the solution set of the
inequality similarly to how we would graph the solution set on a number line. Because
describing solution sets covers a large portion of algebra curriculum (see, for example, Miller
and Gerken, 2016), it is important to understand how students approach this task and remedy
misunderstandings. Some work has indicated that students do not understand “solving for x”
as involving solution sets (Frost, 2015). This paper expands that work by addressing the
visual analogue, which is how students understand number line graphs, which we (the
mathematical community) understand as representing solution sets. That is, this study
considers the following questions: 1) What do students think it means to graph a statement
(with one free variable) on a number line?, and 2) How do students see the graph of a number
line as relating to the idea of solution set?

There appears to be a dearth of literature on how students understand number line graphs of
statements in one free variable. However, there is some literature on how students understand
solution procedures of statements in one free variable that may be graphed on number lines.
Almog and llany (2012) found that high school students erred in solving absolute value
inequalities, frequently misusing logical connectives such as “and” and “or”. Sfard and
Linchevski (1994) report on a similar phenomenon, in which high school students answered
that “x12>3,-2” is a solution to “x*-X-6>0" but could not (i.e. did not, despite probing from
an interviewer) explain further what that answer means. Additional research supports the idea
that students, including pre-service teachers, struggle to interpret the results of manipulating
equation and inequalities (Bicer et al., 2014; Blanco & Garrote, 2007; El-khateeb, 2016)
Specifically, Bicer et al. (2014) find that pre-service teachers often incorrectly represent their
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solution on the number line. It seems reasonable to think that such students might have a
mathematically non-normative understanding of what it means to graph something on a
number line. These students may not understand a number line graph as representing a
solution set.

It bears mentioning that I am not using the word “set” in “solution set” in a formal, set-
theoretic sense. There are multiple mathematically normative ways that a student could
conceive of a number line graph of a statement P(x). One is in the more formal, static way;
the number line graph simply represents the set of real numbers that make P(x) true. Another
is a more dynamic way in which a student might view a number line graph of a statement
P(x) as the result of an infinite process of plugging in each real number x. That is, a student
might view a number line graph as representing a record of plugging in individual values of
X, checking for truth of P(x), and then marking x on the number line if P(x) is true. In this
study, | investigate if students view a number line graph of a statement P(x) as correct when
the graph displays precisely the values of x that make P(x) true.

2. Methodology and Theoretical Perspective

Data were collected via individual interviews. | adapted a two-interview structure from Koro-
Ljungberg et al. (2013) in which the first interview (for each student) begins with a simple,
non-mathematical warm-up activity to get the student comfortable verbalizing their thoughts.
It continues with a Think Aloud (TA), during which the student narrates their thoughts while
solving problems. I later conducted a separate in-depth and loosely-structured interview (cf.
Ginsburg (1981)) which enabled me to probe students on their thinking and elicit reflections.

I am guided by a pragmatist perspective similar to that of Pierce and adopted by
constructivists in math education (Clement, 2000; Crotty, 1998). This perspective views the
thoughts and mathematical meanings of a student as inaccessible to direct observation. To
overcome this inaccessibility, student thought is constructed through models that are
consistent with their behavior. As described in Clement (2000), individual student interviews
are consistent with constructivism in that they provide data (student responses) for building
explanatory models of student thought (student meanings that account for such responses).
Since there has yet to be research on how students understand number line graphs, this study
is intended to be expoloratory and aimed at discovering student mental structure (Ginsburg,
1981).
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3. Subjects and Methods

The participants, Sara and Hannah, were enrolled in College Algebra at Anonymous State
University (ASU). They were recruited via a mass email by their instructor and chosen
because they were the first to contact the recruiter. They were compensated with a $30
Amazon gift card. Both students were earning an A in the course. Sara was in her late 20’s,
held an undergraduate degree, and had returned to college to earn a second undergraduate
degree in Computer Science. Hannah was 19 years old and studying to be an elementary math
teacher. She had taken introductory calculus twice.

Their College Algebra course was administered entirely online. The course utilized ALEKS
(Assessing and LEarning in Knowledge Spaces), a McGraw-Hill adaptive learning and
assessment system (Aleks.com, 2019). The mathematical meanings that students have and
construct in this course have yet to be studied.

I conducted the interviews privately, in my office. The interviews were performed a week
apart starting at the end of Spring 2019. During the interviews, the students answered
questions, worked on a computer within the ALEKS learning environment, and worked on
an iPad. The computer and iPad screens were recorded with audio. The first part of the TA
included standard, routine problems within the ALEKS environment (see Fig. 1). These
included linear inequality solving and graphing, as well as problems solving absolute value
equations. Due to the close relationship between solving for x and graphing on a number line,
“solve for x” type problems were included.

Solve forwin3 < 13 — 5w Solve for x in |[4x — 8| = —4

Graph 3 < 13 — 5w on a number line Solve for v in |[6v + 18| = 12.

Figure 1. Standard problems, which were included in the Think Aloud (TA). A, B, and D were administered online
in the ALEKS environment, whereas C was not..

The TA was intended to reveal how the students approached such problems on their own.
The TA ended with nonstandard problems (see Fig. 2), outside the ALEKS environment.
These problems were sequenced at the end of the TA, as their nonstandardness had the
potential to trigger reflection with which the student might not typically engage.

Pretend that your classmate, John, graphed x3 — x < 1 on
Graph |6v+ 18| =12 on a the number line below. Is his answer correct or incorrect?

number line. < 1)
-2

Figure 2. Nonstandard problems included at end of the Think Aloud and revisited during the Follow-Up interview.
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The purpose of the more routine problems was to see if students consciously thought of
solution sets when engaging with the typical course problems; these problems could be
solved by applying routine algorithms and hence did not necessitate thinking in terms of
solution sets. The purpose of the nonroutine problems was to see if students thought of the
number line as representing solution sets. While solving absolute value equations is included
in the curriculum, graphing them on number lines is not (hence the inclusion of Problem E
as a nonstandard problem).

If a student understands a number line graph as representing a truth set, then Problem F*
should not be diffulct. The student need only observe that, for example, -2 makes the
inequality true but is not shaded in the number line. Probing questions were included in the
interview protocol for students who struggled with these problems. In particular, for Problem
F, if students did not think to plug in a value of x, I prompted them to plug in a value of x
that was inconsistent with the provided number line graph.

4. Results

Both students approached the problems procedurally, and neither of them appeared to view
the number line as representing a solution set. Sara’s meaning for “graph P(X) on a number
line” appeared to be as follows: get x by itself by performing symbol manipulation, and graph
what she calls “the result”. For her, the “result” is as follows: something of the form “x>a”
meant to shade everything greater than a, and something of the form “x=a,b” meant to shade
(put closed circles on) both a and b. Hannah’s meaning appeared to be as follows: perform
symbol manipulation to get x by itself. The result involves some sort of critical numbers (in
Hannah’s words, “what X is”); if the result is something of the form “x>a”, then a is a critical
number, and if the result is something of the form “x=a,b’then a and b are critical numbers.
Mark the critical numbers on the number line, resulting in a segmented number line. For
each segment of the number line, choose a number ¢ in that segment and assess the truth-
value of P(c). If P(c) is true, shade the portion of the number line where c is. | refer to these
as their meanings (“Sarah’s meaning”, and “Hannah’s meaning”) for graphing a statement
on a number line and illustrate how these meanings manifested themselves in the interviews.

Hannah and Sara performed similarly on the standard problems (see Fig. 1). They followed
the procedures that they had learned in ALEKS to arrive at answers. Both students made a
mistake in solving Problem B (solving for x in |4x-8|=-4); they wrote both “4x-8=-4" and
“4x-8=4", then entered the results of solving those individual equations as their answer. This
procedural focus suggests that neither student was approaching these routine problems with
solution sets in mind. However, Sara and Hannah’s differing responses when learning that

L Due to interviewer error, Sara received a slightly modified version of Problem F: see Fig. 3.
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their answers to Problem B (solving for x in |4x-8|=-4) were wrong illustrate differing
understandings. Sara clicked on ALEKS’ explanation, which asserted that all problems of
the form |f(x)|=c where c is negative have no solutions, and accepted that her answer was
wrong because this problem fit that form. Hannah, on the other hand, plugged in a value of x
that she found and then assessed the truth value of the equation with that value of x. While
calculating each side of the equation, Hannah realized that anything she plugged in would
make the equation false and concluded that it therefore had no solutions. This reaction
suggests that Hannah, unlike Sarah, viewed the “solve” task to be about finding values that
make the statement true.

Despite Hannah’s eventual success on Problem B, her attempts to graph Problem E indicates
that she did not view a number line graph as representing a truth set. In Problem D, she
correctly solved for v in the equation |6v + 18| = 12. This fact, together with her eventual
performance on B, suggests that she viewed her resulting values of v to be members of a truth
set. Therefore, if she thought of a number line graph as representing a truth set, providing the
graph would have been a trivial task; just plot -5 and -1. Instead, Hannah got stuck when her
meaning for “graph P(v) on a number line” (described above) did not yield a result for her.
After plotting -5 and -1 on the number line, she proceeded to plug numbers into the original
equation and check for truth or falsity.

Hannah’s performance on these problems suggests that she did not understand a number line
graph as representing a truth set; in Problem B, she seemed to understand a solution to an
absolute value equation as representing a truth set, but her response to Problem E suggests
that she did not always understand this concept. Sarah’s response to Problem E was not
particularly revealing, yet it was consistent with her meaning for “graph P(v) on a number
line”; having written the correct solutions for Problem D (see Fig. 1), Sara correctly put solid
dots on the number line at -5 and -1. Sara did not mention the idea of solution sets or truth
and plotted her solutions.

Student responses to Task F (see Fig. 2) were especially revealing. Both students immediately
tried to solve the inequality on their own and only stopped when | told them that they would
be unable to. Sarah did not think to plug in a number on her own, so | prompted her to plug
in x=0. The fact that 0 made the inequality true but was not shaded on the number line was
irrelevant to Sarah. Instead, she was preoccupied with figuring out where the hypothetical
student got the -2 from in order to be able to evaluate his accuracy (see Fig. 3).
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Interviewer: Do you feel like it [the “-5>07] tells you anything about it?

Sara: No, not at all.

Interviewer: OK, why not?

Sara: Cause it doesn’t tell me wiy he put negative two on the number line.

Interviewer: OK, so now what I want you to do is, I want you to plug in...plug
in um, x equals zero into the inequality [writes “plug in x=0" in purple]

Sara: So that’s all that would be [writes “0>-1"]

Interviewer: OK. Do you have any thoughts on that?

Sarah: I'm very confused. I don’t know what’s happening with this problem.

Interviewer: Okay so well you plugged in x equals zero and you got zero
greater than minus one. Does that show whether his answer was true or
false?

Sara: No.

Interviewer: Why not?

Sara: Because I have no idea what the negative 5 would be in relation to that 2.

Figure 3. Sara’s Responses to Problem F, Follow-Up Interview

Hannah’s response to Problem F was more involved. She began plugging in values of x on
her own. She first plugged in -2 and assessed the resulting statement as true. However, she
did not know what to do with that information. The fact that -2 was not shaded on the number
line yet made the inequality true did not indicate to her that the number line graph was
incorrect. Yet, plugging in x =-1 and getting a false statement, together with the fact that the
-1 was not shaded, did tell her that the graph was incorrect (see Fig. 4). At face value, this is
evidence that Hannah might be viewing this number line graph as representing a solution set.
However, a closer look indicates that Hannah was considering a segmentation procedure for
critical values of x. Instead of discussing the idea of solution set, she continued to focus on
the segmentation of the number line by fixating on whether “it [a critical value] is -2”. She
considered the possibility that the hypothetical student should have graphed the portion of
the number line right of -2. The fact that -2 would be unshaded in such a graph, yet made the
inequality true, was irrelevant to her; the critical values are not where she checked for truth,
only the in-between points on each segment of the number line. Again, her meaning was to
find the critical values, segment the number line, and test values within each segment.
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X 3S_w &) Hannah: So I already know it’s wrong because
of that.

Interviewer: OK so, you know it’s wrong
because of what?

Hannah: Because this statement is true [circles
“0<1"]. But it could also mean the, the line
should be on this side. So, I’'m gonna try
negative 3 now. So that’s 27. Smaller than

g+l < ( one, and that’s negative 24. That’s true too.

' So I’'m lost.
—p L 1w Interviewer: So what I was wondering is, when
you did this you told me that this told you

141 < | something. What did this tell you?

o < | Hannah: That when I plug in negative one that
the statement is still true, meaning that it
still should be under the line.

Figure 4. Hannah's responses to (modified) Problem F, Think-Aloud

5. Discussion

This data suggest that, like the command “solve for x”, students might not view “graph on
the number line” as a task about representing solution sets. This is despite both students
performing well in the standard course problems. The good news is that both students, at the
very end of the interview, appeared to improve their understanding of number line graphs as
solution sets. This suggests that the mere act of reflection and exposure to nonstandard
problems might have prompted the students to develop stronger meanings. Of course, future
study is needed to further explore this hypothesis.
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Abstract

This paper presents the experience conducted in the framework of the
Erasmus+ FeedBack project, which aims at developing the practice of
feedback through arts. The article introduces the practice of feedback as
essential tool to enhance teaching and learning activities in the different level
of education, with a specific focus on higher education. The FeedBack project
has developed an Art-Based Feedback Model, which has been firstly defined
in terms of actors, who give and receive feedback through different channels.
Furthermore, the model has been integrated with the concept of Art-Based
Initiatives, directly related to processes of Sustainability, Inspiration and
Transformation implemented in teaching and learning contexts. Through an
open and integrated virtual and face-to face strategy, that includes a digital
toolkit, webinars, Massive Open Online Courses, events and workshops, the
Arts-based FeedBack Model has been disseminated in several countries,
stimulating the discussion and innovating the teaching and learning practices.
This strategy lead to positive outcomes in terms of raising awareness of the
topic, supporting the design and personalisation of the feedback process itself
and, thus, enhancing the teaching and learning experience, especially in
higher education contexts.
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1. Introduction

When designing teaching and learning processes that fosters the acquisition of theoretical
concepts, methods, processes, skills, the first idea that comes to instructors’ mind is the
organisation of teaching and learning activities to be delivered. Within these activities,
assessment plays a key role to understand the starting point from which the students learning
will take place, to monitor progress and set the following steps or adjustment to be
implemented, to evaluate if the results have been achieved and how the learning have been
consolidated. Feedback is the element of the assessment process that strongly support its
main aims, and the process of learning in general. Grant Wiggins, citing several authors
(Bransford, Brown, & Cocking, 2000; Hattie, 2008; Marzano, Pickering, & Pollock, 2001)
states that by teaching less and providing more feedback, teachers can produce greater
learning. Hill (2007) identifies feedback as the element that support learners in moving round
the learning cycle. It supports the process of reflection and the consideration of new or more
in-depth theory, and helps the learner plan productively for the next learning experience
(Multiprofessional Faculty Development, 2018). Feedback informs a student and a teacher
about the performance in relation of the learning goals previously set. According to Hattie
and Timperley (2007), it responds to the questions “Where I’'m going”, “how I’'m Going” and
“Where to next”, supporting the redirection or refocus of the actions, both of teachers and of
students. Wiggins (2012), and with him several authors, describes the characteristics of a
helpful feedback which has to be goal-referenced, tangible and transparent, actionable, user-
friendly (specific and personalized), timely, ongoing, and consistent. He also highlights the
main problem related to the lack of time teachers and instructors lament during learning and
teaching activities, but he suggests that no time devoted to feedback actually means "no time
to cause learning”. There are numerous strategies to provide the feedback students need.
These strategies include the use of different channels, i.e. technology to provide feedback to
large classrooms; the inclusion of different actors in the roles of the feedback givers, for
example peers, mentors and tutors, other teachers; the implementation of different and
innovative approaches, to support learning and the development both of hard and of soft
skills. While the first two points are largely covered, there is limited evidence of innovative
approaches used to stimulate and deliver feedback. In this context, the FeedBack project
explores how Arts-based learning can be applied to the feedback practice: according to the
report “The Value of Arts-Based Initiatives” by the University of Basilicata, an Arts-Based
Initiative (ABI) can be defined as any organisational and management intervention using one
or more art forms to enable people to undergo an art experience within an organisational
context, as well as to embed the arts as a business asset (Schiuma, 2011). ABIs primary goal
is to design “creative learning through an alliance with arts-based pedagogical processes”
that can be applied in any subject area. This approach aims at facilitating ABIs that are
“thought-provoking and capable of engaging people into reflection, self-assessment and
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development of a new and different knowledge” and can therefore be linked to the practice
of feedback.

2. The Feedback project: output and first results

FeedBack (http://www.thefeedbackproject.eu/) is a 3 year project (September 2017 — August
2020) built upon the premises stated in the previous paragraph. The main aim of the project
is the improvement of the feedback practice to enhance learning through arts. It’s supported
by the ERASMUS+ programme (Key Action 2, Strategic Partnerships) and involves 5
partners from 4 European Countries (United Kingdom, Italy, Portugal, Slovenia). All partners
work in the field of education, from primary school to higher education.

The project is composed of two main phases: the first one is focused on research and analysis
of the state of the art; the second is centred on design, production, test and dissemination of
the Digital Toolkit. Aim of the Digital toolkit is to gather different ABIs to support the
practice of feedback in different contexts (both in education and work environments) through
different channels,both digital and face-to-face or physical. During the first project meeting
(December 2017) the partnership has set a common background defining Feedback as “a gift,
an energy to go on. It leads to a process of transformation that arts-based learning can enable
through the facilitation of moments of reflection and, consequently, self-assessment which
can support individuals to improve, change and develop”. The first phase of the project, the
“State of art phase”, helped the partnership to tackle the definition of Art-based feedback
thanks to an extensive literature review and national focus groups in the 4 Countries. The
literature review covered different topics: the feedback practice and its application in
workplace and education, feedback best practices, understanding and applying the feedback
message, art-based approaches in education and art-based initiatives to support reflection.
FeedBack Project partners planned several focus groups, involving teachers (from
kindergarten to higher education), managers, coaches, higher education learners, researchers,
tutors and vocational trainers. Participants were invited to share their experiences about
feedback practice and to reflect on how they used it in their teaching activity. Experiences
collected were highly heterogeneous, but focus groups final outputs were actually similar.
All the focus group participants agreed on the effectiveness of feedback but they also
expressed their uncertainty onhow to properly integrate feedback into their hands-on teaching
practice. Hence, the need arose for spreading knowledge about feedback and for defining a
simple model of feedback to support educators in their daily activities.

From these premises the partnership designed the “Art-based FeedBack model” (Fig. 1).
Starting from a general communication process, as suggested by llgen, Fisher and Taylor
(1979), the feedback model has been defined in terms of actors (sources and recipients) which
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give and receive feedback (the feedback message) through different channels (paper,
technology, etc.). According to the model, feedback is a 3 steps process:

1.

delivery: the feedback message has to be properly designed in terms of contents and
time (related to specific goals) and in terms of style (tailored on the recipient
characteristics) in order to support the sustainability of the process;

reflection: the feedback message has to spur a careful thought and inspire an
attentive reflection;

refocus: the feedback message stimulates a change in actions, resulting in a
transformation that implies learning.

channel artor

IFEEDBACK el
(L MODEL ) ([SOURCE e RECIPIENT] : FEEDBACK:
' uctur . \2/ ~~~~ linked to specific oals and \I'l 900[ recipients are r:adv
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Figure 1. The Art-Based Feedback Model.

The FeedBack model has thus been integrated with the concept of ABI, defining:

ABIs for sustainability: carefully planning the feedback delivery allows learners to
positively accept teachers or peers advices and to take real advantage from them;
ABIs for inspiration: reflecting on their work brings learners to a more inspired mind
set to understand what they have to relearn, improve and refocus on;

ABIs for transformation: refocusing on the initial objectives of their work helps
learners to positively transform their point of view.

The State of Art report, collecting results of the first project phase, can be downloaded from
the Project website (http://www.thefeedbackproject.eu/). In the second phase of the project,
the partnership focused on designing and sharing the FeedBack program, aimed at supporting
the application of feedback practice in different contexts. All partners collaborated in
designing ABIs, that were then gathered in the online Digital Toolkit (http://www.toolkit-
thefeedback.eu/, Fig. 2). ABIs are categorised according to their aim (sustainability,
inspiration, transformation), the time they required (5-10 minutes, 10-30 minutes, more than
30 minutes), the way in which participants are involved (single, couple, groups).
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Each ABI has a dedicated page on the Digital Toolkit in which the user finds instructions on
how to implement the activity, tools needed, some additional tip and, where possible, an
example of the activity performed (http://www.toolkit-thefeedback.eu/activity/uncharted-
territories/).

e ———
Chachect )

Figure 2. The Feedback Toolkit.

From December 2019 till March 2020, a Digital Toolkit pilot test was launched: it involved
100 educators from the four project Countries. The aim of the pilot test was to collect
feedback about the usability of the Digital Toolkit and about the effectiveness of ABIs
proposed and tools offered (Art-Based feedback design tools, Activities deck). Suggestions
collected from the pilot test were crucial to successfully improve the Digital Toolkit and,
consequently, to better support the practice of Art-based feedback. In particular, each ABI
page has been implemented with a picture that shows the output of the ABI itself: this
improvement supports the comprehension of the activity with real examples. Furthermore,
starting from Art-based feedback design tools, some of the involved educators designed their
personal ABI: some of them were included in the Digital Toolkit. After the testing phase,
additional feedback was gathered through an online survey, directly reachable from the
Digital Toolkit, and thanks to interviews with final users. Furthermore, testers from all the
Countries have been invited to an online focus group to collect the last suggestions. Finally,
during an online meeting, the partnership analised the collected feedbacks in order to reach
a final evaluation. Data gathered though the online survey (89 responses, from the four
Countries) shows positive results: 73% of users declares that the toolkit is easy to navigate.
The activities in the toolkit are considered clear (77%) and useful (79%). Higher education
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teachers involved in the testing activities were interviewed: they declared that the art-based
feedback perfectly supports the collection of information and data on skills development and
teacher awareness of the real feelings of the participants. Teachers confirmed that art-based
feedback activities shared in the Digital Toolkit are easily adaptable to different needs and
contexts. The Art-based FeedBack practice supports the enhancement of individual skills,
and creates an environment where positive attitudes are strongly stimulated. Furthermore, it
facilitates interaction also when verbal or written communication is difficult, for example
with international students. Finally, data collected through Google analytics from September
2019 to March 2020 (7 months) shows a massive use of the Digital Toolkit, mainly by users
coming from the four project Countries. Around 800 users visited the Digital Toolkit in the
analised period, with peaks of about 30 users per day. The page view number is around 7,500
with around 1,640 sessions. The average session duration is around 5 minutes, showing that
users browse among the platform contents and activities.

3. Approaches and strategies

As stated earlier, the aim of the FeedBack project is to develop the practice of feedback
through arts by designing and spreading a clear model of feedback. Goal of the project is also
to set the foundations for future online and face-to-face programs about feedback practice
enhancement. Core of process are design and innovation: to ensure a wider dissemination of
the outputs developed and to foster the use and application of new technologies in education
and training, the consortium chose to deliver the outputs through an open approach and an
integrated strategy which leverage on several channels, real and digital, to reach the results.

3.1. Open approach

ABIs activities shared in the Digital Toolkit, all designed by the partnership and by the
teachers involved in the project, have been released and licensed under a Creative Commons
Attribution 4.0 International License (http://creativecommons.org/licenses/by/4.0/). Hence,
all the project outcomes are, actually, Open Educational Resources: this open approach has
been chosen in order to maximise the potential of future exploitation and transferability of
project results. By reaching a wide audience of end-users, the partnership wants to spread
and support the practice of Feedback as an integral part of the teaching and learning
processes. Furthermore, the open approach strenghten the idea that Feedback project results
are a source of inspiration for educators. They can adapt the ABIs proposed by the Digital
Toolkit to their context and their specific needs; they can even design new ABIs. This open
approach allows to integrate the Digital Toolkit into different initiatives, supporting the
FeedBack project objectives. For example, the toolkit have been integrated within two
Massive Open Online Courses (MOQCs), accessible from the Polimi Open Knowledge
Platform (www.pok.polimi.it): “New Assessment Strategies - The magic of feedback™ and
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“Progettare I’innovazione didattica”. The first one is licensed under a Creative Commons
Attribution —  NonCommercial -  ShareAlike 4.0 International  License
(http://creativecommons.org/licenses/by-nc-sa/4.0/) and introduces new ways to perform
assessment in teaching and learning activities. The second one is a course about the
integration of the design culture into teaching and learning innovation.

The FeedBack project has been presented during the Open Education Week (taking place
online on 2020, March 2"-6" https://www.openeducationweek.org/) and listed in the
resource database of the event (https://bit.ly/33WiGY1).

3.2. Integrated strategy

An integrated digital and physical strategy have been put in place in several dimension. The
“state of art” and “activities design” phases have been conducted partly during face-to-face
meetings, partly during online activities and through e-collaboration processes among
partners. These activities have led to the creation of two outputs, presented during the
“Training for trainer” week (2019, June 17M-21th), taking place in Liverpool with ten
participants: during this event, participants designed new activities and started a discussion
which has then continued online. The Multipliers events, designed and implemented to share
the project results with a larger audience in the four partner countries, have been conducted
both during face-to-face and online meetings. In Italy, more than 40 participants (teachers
from the STEM field) subscribed to the event organized by METID - Politecnico di Milano
and 26 attended on 2019, November 6th. A webinar have been organised and delivered online
on 2019, November 21th, to meet the needs of those that couldn’t attend: 69 participants
subscribed to the event and 24 finally participated, while the others could watch the recorded
meeting via zoom (http://bit.ly/381dbbt). Similar data and activities have been carried out by
other partners. In Slovenia more than 35 participants, mainly teachers from primary and
secondary schools, attended the multiplier event. During the event they were trained on the
Art-Based FeedBack topic, planned the FeedBack process to be implemented during their
teaching and learning activities, and designed new ABIs for feedback. The multiplier event
was supported by an E-learning space in which all the participants could find materials and
resources to support their tasks (http://bit.ly/381e8k3). The integrated digital and physical
strategy has been put in place also regarding the digital toolkit: all the activities have been
shared online but also collected in the “FeedBack Deck”, which have been used during the
multiplier events and have been shared on the online toolkit as a printable version of the
activities. The deck includes two blank cards to support the idea that each person responsible
of the feedback process, should use the toolkit and the activities designed as a source of
inspiration, adapting them to the context and the specific needs or even defining new
activities. To support the design behavior, two tools have been shared in the platform: an
online form to share with the partners the new activities designed and two printable
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frameworks, which support the design both of the feedback process and of the Arts-based
FeedBack activities.

4.Conclusion

There is limited evidence of Art based learning being applied to feedback in either the
educational context or in the workplace. Within the teaching profession examples are more
likely to be found in art-based subjects. The FeedBack project have designed and tested
innovative feedback practices and an open and integrated strategy, to create awareness on the
topic and to support design and personalisation of the process. The results show that the art-
based feedback practice can enhance the teachers and learners experience. Feedback can be
innovative: it has to be carefully designed by the feedback giver in order to consider
differentiation and to build strong relationships between tutors and their learners. Learner are
more likely to act on the feedback received to improve their learning if the feedback is
structured according to their needs. A key challenge is “Change”. Often educators tend to
work with what they are familiar with and may be reluctant to try new ways of working,
including new ways of giving feedback. However, the benefits can be rewarding for both the
tutor and learner and new innovative methods applied in the classroom and in the workplace
can lead to increased productivity, improved work life balance, job satisfaction, mutual
respect and a feeling of “value”. Innovative and creative ways of giving feedback demand
further consideration: creative and innovative feedback approaches can contribute to make
any learning environment, becoming more interesting, dynamic and engaging.
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Abstract

North Carolina State University undertook a faculty development initiative,
THINK, beginning summer 2014. THINK is a campus-wide initiative
designed to develop faculty members’ abilities in cultivating students’
higher-order skills in critical and creative thinking and self-reflection.
Faculty and courses in a wide variety of disciplines were involved in the
initiative, with the ultimate goal being an institutional transformation in the
way that teaching is approached across campus. This paper shares early
outcomes of five years of the program, which engaged approximately 130
faculty members. We assess the adoption of teaching strategies and how
adoption varied between STEM and non-STEM courses based on a 2019
survey of TH!NK-trained faculty (n=72). We observed that an intensive,
multi-day, interdisciplinary faculty development institute, paired with long-
term peer mentoring and accountability, led to a high rate of adoption of the
strategies. While non-STEM faculty utilized a wider array of teaching
strategies prior to training, both groups made gains post-training, with the
greatest gains among STEM faculty. There were notable outcomes observed
in faculty use of the strategies in other courses and sharing activities and
assignments with colleagues inside and outside of their home departments.
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1. Introduction

1.1. Problem and Significance

In order to build the citizenry and workforce of tomorrow, learning environments must
foster and support critical and creative thinking skill development. Higher education must
shift the paradigm that often does not explicitly emphasize creative and critical thinking in
lower level courses but then holds the expectation that students will be prepared for the
higher-order thinking required in the capstone, project-based courses where students often
struggle with the process (Atman et al., 2005).

Our campus has adopted a model for defining the critical and creative thinking process. The
model incorporates raising questions and formulating problems; gathering and assessing
relevant information; synthesizing and generating diverse ideas; considering alternatives;
reaching reasoned conclusions; and effectively communicating. This process is iterative,
with self-reflection on one’s own thinking at the center. The process spans academic
disciplines, though methodologies may vary. Explicitly articulating these skills helps
develops student awareness, and also provides language to faculty for delivering specific
feedback to students.

While many publications have explored factors contributing to successful faculty
development models (Czajka & McConnell, 2019; Lavis et al., 2016), we were unable to
identify papers that quantified the frequency of adoption of evidence-based teaching
strategies in classrooms after faculty training. Often, these data are not collected due to the
lack of systematic evaluation of faculty development outcomes (Hines, 2009). It is routine
practice for program assessment to be reduced to measures (e.g., participation, satisfaction)
that neglect to tell the full story of how the program impacted a change in practice.

1.2. Program Goals

The THINK Program at NC State University seeks to bridge the gap between evidence-
based research on teaching and teaching practices in the classroom through an intensive
faculty development program. Through this work, we aimed to transform the culture of
teaching on our campus away from teacher-centered instruction and toward student-
centered instruction that promotes higher-order thinking. Allen et al (2019), previously
described implementation of various aspects of the THINK initiative.

1.3. Faculty Development Plan

The key individuals in the initiative are the THINK Director - responsible for creation and
implementation of faculty development, recruitment of fellows and faculty, vision; the
THINK Fellows — a team of five award-winning faculty members who created and
implemented the program with the Director and provide mentoring to participants; THINK
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Faculty - the cohort of faculty who participated in the training, made enhancements to their
courses, and assessed outcomes of their students; assessment professionals in both the
Office of Assessment for student learning outcomes and the Office of Faculty Development
for faculty learning outcomes; and of course, students. Faculty participation was voluntary,
but a stipend was provided.

Approximately thirty faculty members participated in training each year (15 in the first
year). Each year, a new faculty cohort participated in an intensive TH!NK Institute in May
at the start of summer break. Faculty worked on course revisions over the summer with the
support of an interdisciplinary peer cluster consisting of other faculty participants and a
TH!NK Fellow, having small “cluster meetings” approximately three times over summer
break. Each cohort reconvened in August prior to the start of the semester to share
pedagogical innovations and receive structured peer feedback

The primary goal of the Institute was to define the critical and creative thinking process
across disciplines and provide faculty with the tools to create opportunities for students to
practice the skills in the process, as well as tools to provide feedback on students’ thinking
process rather than just on the work product. Some of the themes integrated throughout are
removing barriers to intellectual risk taking, prompting targeted self-reflection, and
questioning assumptions. Evidence-based teaching strategies and concepts that faculty
engage with during the institute included: defining and assessing the critical and creative
thinking process (Ennis, 1985; Rhodes, 2010; Sternberg & Lubart, 1999); peer evaluation
(Volz & Saterbak, 2009); divergent and convergent thinking (Schommer, 1990); critical
thinking scenarios (Carson, 2015); data visualization and concept mapping (Novak, 1990);
SEE-I (state, elaborate, exemplify, illustrate) (Nosich, 2011); metacognition and self-
reflection (Bruning et al., 1995; Hofer & Pintrich, 1997).

THINK Faculty were held accountable by their Fellow and peer cluster to produce
materials by August including: a revised course syllabus; a description of an activity where
students evaluate the works of others; a description of at least one activity or assignment
designed to encourage/integrate student self-reflection; and a capstone Critical and Creative
Process activity — an assignment that integrates the opportunity for students to practice and
receive feedback on the critical and creative thinking process.

1.4. Research Questions
This paper addresses the following questions:

1. What are the trends in adoption of 13 evidence-based instructional strategies by
faculty who teach STEM or non-STEM courses after a common faculty
development experience?
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2. How commonly did faculty implement changes in additional courses, and share
activities, assignments, or concepts gained during the training with colleagues?

2. Methods

2.1. Faculty Impact Survey

A survey was developed to gather matched pairs data from five cohorts of faculty who
completed TH!NK training between 2014 and 2018. The survey asked faculty about their
use of specific evidence-based teaching strategies in their THINK course before and after
the training, as well as intended future use. In addition to the pre/post matched pairs data,
course-level data was collected in order to examine strategy adoption in STEM and non-
STEM courses. The survey had questions about whether faculty had implemented changes
in their other courses, and whether they shared THINK activities and assignments, or
mentored others inside and outside of their department. The survey was administered to 126
TH!NK faculty members and 72 responded (Response Rate=57%).

2.2. Data Analysis

First, descriptive statistics for the demographic data were summarized. Then, we used SPSS
to analyze the matched pairs data, and calculated Cohen’s d to measure the change in
strategy adoption as an outcome of the faculty development training. Cohen’s d measures
‘effect size’, or the magnitude of difference between the two means (pre/post), which is an
indicator of the importance of the difference between them (Cohen, 1988).

2.3. Participant Demographics

Faculty of all ranks, and from every undergraduate-serving college on our campus,
participated in the Institute. Of the 126 participants, approximately 60% were professional-
track and 40% were tenured or tenure-track. Over 25% of participants in the training were
tenured. In the training, 47% of faculty were transforming a STEM course and 53% a non-
STEM course. The proportion of survey respondents was representative of the
demographics of those who participated in the training.

3. Results

3.1. Adoption of evidence-based teaching strategies in STEM and non-STEM courses

The survey asked participants to indicate, for each strategy, whether it was used in their
course both prior to and after participating in training. For this analysis, responses were
separated by STEM (e.g., science, technology, engineering, mathematics), or non-STEM
(e.g., humanities, social sciences, education, business, design, arts) course types.
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In Figure 1, for each strategy on the left, a stacked bar is shown for STEM (upper bar) and
non-STEM courses (lower bar). The lighter shade represents the percent of survey
respondents who used the strategy prior to training, and the darker shade indicates the
increase in use, or total percent of respondents who used the strategy post-training.

Case Studies I
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Critical Thinking Scenarios q x
Data Analysis * *
Data Visualization e v 5 STEM-Pre

u STEM-Post

Divergent Thinking q "
Non-STEM-Pre
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Figure 1. Strategy adoption by faculty who teach STEM and non-STEM courses with effect size. The effect size for
the pre/post strategy usage is indicated by asterisks at the right end of each stacked bar
(*small=.2, **medium=.5, ***large=.8).
In the faculty population overall, not separated by STEM status, over half of the strategies
evaluated showed over 0.5 effect size pre/post-training. The three strategies with the largest
effect size for both STEM and non-STEM courses were SEE-I, self-reflection, and short
written reflections with effect sizes of 1.0, 0.98, and 0.73, respectively.

It is important to note that among the low adoption strategies - journal writing, case studies,
and critical reading - journal writing usage was low before and stayed similarly low, while
case studies and critical reading were already highly utilized by approximately % of faculty
prior to training. Thus, in some cases where there was a lack of new adoption it was due to
high usage prior to training. It is therefore important to consider both gains in use and
overall use in discussing which strategies were valued by faculty.

In almost all cases, with the exceptions of data visualization and data analysis, faculty
teaching non-STEM courses were more likely to utilize the evidence-based teaching
strategies post-training, compared to faculty teaching STEM courses. While both course
types showed gains in adoption, the gains among STEM faculty were greater, thereby
reducing the gap in usage. Notably, faculty teaching STEM courses reported the increased
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use of short written reflections and other forms of self-reflection, as well as peer review, for
which the analysis showed very large (over 1.0) effect sizes. In most cases, when we look at
post-training usage, popular teaching strategies were embraced in both course types and
unpopular strategies were mostly shunned by both types. Outliers are, again, data
visualization and data analysis, which had greater use in STEM courses. Use of the
synthesis matrix and journal writing was not extremely popular among either group, but
both were utilized at a greater level in non-STEM courses. This may support the idea that
while a small number of these strategies are discipline-specific, most are applicable to
similar degrees across disciplines.

Across the board, faculty reported that prompting students to reflect on their own thinking
was one of the most impactful enhancements to their courses. One faculty member wrote “I
really feel like giving [specific self-reflective prompts] to all of my classes would benefit me
in the future, as it has successfully given students a better platform to give more significant
feedback to their learning gains rather than what they didn't like about the course or what

5

they enjoyed about the course.’

We also asked faculty about their intention to use each strategy in the future. In all cases,
faculty not only reported intending to continue usage, but many faculty indicated that they
intended to try additional strategies in the future.

3.2. Informal spreading of ideas, assignments, or teaching strategies among faculty

Of respondents who teach more than one section of their TH!NK course, 92% reported
implementing changes across sections. Of those who teach multiple courses, 100% report
implementing changes to additional courses based on their learning in the program.
Respondents also reported sharing TH!NK ideas, assignments, or activities. Approximately
85% of survey respondents reported sharing inside their own departments and 40% shared
outside of their own departments.

4. Conclusions

We observed that the combination of an intensive, multi-day faculty development institute,
paired with peer mentoring and accountability over a prolonged period of time, led to a
high rate of adoption of a number of evidence-based teaching strategies among our faculty
cohort. This aligns with research suggesting that faculty development programs include at
least two of the following: a sustained effort, lasting a minimum of four weeks, feedback on
instructional practice, and a deliberate focus on changing faculty conceptions about
teaching and learning (Desimone & Garet, 2015; NRC, 2012).

Faculty teaching non-STEM courses utilized evidence-based teaching strategies focused on
critical and creative thinking more than STEM faculty prior to TH!NK training for most of
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the strategies we introduced and evaluated. However, following training, while both groups
made large gains, gains among STEM faculty were even greater, helping to close the gap
between usage between STEM and non-STEM faculty. While there were some strategies
that were utilized at greater levels by STEM faculty prior to training, the overall trend may
indicate that STEM faculty were less likely to have been exposed to a wide variety of
teaching strategy options prior to training. In most cases, strategies that were very popular
were popular among both groups, while less popular strategies were not favored by either
group post-training. This argues against a need to have separate training for faculty based
on discipline when it comes to critical and creative thinking. And indeed, faculty
overwhelmingly expressed that gaining perspective of peers from different disciplines
helped them gain awareness in gaps in the way teaching is frequently done in their own
discipline. One faculty member said “I highly value the relationship of [my faculty cohort]
in the enhancement of my THINK course. Forming these relationships in the THINK
training has enabled me to meet other members of the faculty from different colleges and
disciplines, and | have learned from their different perspectives and approaches to critical
and creative instruction.”

Across the board, faculty indicated making changes not only to their TH!NK course but to
all of their courses. Many report sharing ideas, assignments, and teaching strategies with
colleagues both inside and outside of their academic departments. This not only indicates a
snowball effect of these ideas throughout campus, but also indicates that participation has
encouraged interdisciplinary interactions in the realm of teaching and learning.

To date, approximately 11,000 students (student enrollments) have been impacted directly
in THINK courses. We are currently analyzing and writing up the student learning
outcomes from the first phase of our program focused on first-semester freshmen, and also
beginning to gather longitudinal data on students in majors where multiple faculty
intentionally incorporated critical and creative thinking skill development throughout all
years of the curriculum. An initial bird’s-eye view of the data points to gains in a greater
number of unique critical thinking skill areas post-intervention compared to pre-
intervention and faculty training. We also learned that our first-year students score very
high in convergent thinking tasks, but have more room to grow in skills that require
divergent thinking and where there is not necessarily an answer that is “best” from all
perspectives. These student learning outcomes will guide us in planning the next phase of
THINK faculty development.
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Abstract

Interactive methods are good resources to make students reason and think
because they improve open analysis and hypotheses and develop divergent
thinking in Science, Technology, Engineering, Mathematics, Computer
Science subjects. The aim: for students to build knowledge from
intersubjective relationships by studying and working autonomously; develop
the ability for self-learning and publicize trends of perspective development
with new methodologies so teachers and students can enrich themselves with
these experiences.

The appropriate use of interactive methodologies contributes to a higher
level of work from the teacher, through them it discovers attitudes and
capacities of his students, their willingness to work and curiosity for
research. And at the same time, students can work in a more practical way
the contents and acquire training and information for later use in the
mentioned subjects. This improves the approval rate by 10%.

Keywords: Teaching-learning experiences; methodologies; interaction;
learning.
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1. Why use Interactive Methods?

The incorporation of computer science and computers into classes as in homes forces
Education teachers to reconsider how to teach today and which methodologies use in
classrooms to teach not only computer science but to generate disciplines known as
STEMC (science, technology, engineering, mathematics and computer science) to promote
the development of constructive thinking. Information and computer technologies facilitate
a new possibility for teachers to offer students a more personalized, balanced, varied and
flexible attention to work and teach by favoring the teaching-learning process.

Interactive methods are a good resource for making students reason and think because they
favor open analysis and hypotheses and develop divergent thinking in subjects mentioned
for both educational computing and computer science teaching.

What we aim to do is to make known both methodological tools and their use to process
information and carry out research projects, solve problems, work cooperatively... to
promote the development of students' skills. Integrated classes (computer media tenure and
their use in union of interactive teaching methodologies) achieve a greater number of
educational and teaching objectives.

The interactivity of these methods is based on actions and functions that are exercised on a
reciprocal basis in the teaching-learning process between teachers and students, and in these
proposed methods the student will be in charge of searching for the contents that will make
up the topic or unit raised by the teacher, using and analyzing techniques and new
technologies. Students become the center element of the activity and must organize and
work collaboratively and make decisions. Teachers oversee errors, help and facilitate in the
learning process and in the construction of knowledge. It is the unity of instruction and
education, the union of the school with the life and systematization of teaching. The teacher
designs the teaching situation (case, problem, simulation, etc.) Its functions focus on the
following aspects:

1. Present the task and give clear instructions on how to perform it; facilitates conditions,
provokes and organizes situations, space and materials. The teaching process is an intercom
process.

2. Negotiate the work process, the objective and the composition of the group, provide
information and resources to achieve them, respond to queries, correct errors.

3. Deploys actions and stimulates the exchange of explanations and justifications in the
realization of a task, so that the student understands the logic of the contents in the work
sequence and in the evaluation of results.
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4. Seeks to ensure the success of the weakest components and basic learning objectives and
to develop knowledge and learn to think and act in their own style.

2. What are Interactive Methods for?

To deal with real problems or practical situations involving control of skills like those to be
handled by a science professional, computer science... Critical thinking skills are worked:
generating ideas, solving problems, developing hypotheses, verifying them, making
decisions, etc. And interpersonal and teamwork skills are developed, alongside with the
communication to search for information, select it, argue, use specialized languages, etc.
The general objectives to be achieved with these methodologies are:

Make students learn among themselves by studying and working autonomously.
Develop self-learning capacity

To publicize trends of perspective development with new methodologies which
help teachers and students enrich themselves with these experiences.

3. How students learn when using Interactive Methods

+

+

+

+

Students analyze demand, think, organize, search for information, work as a team
and make decisions, and teachers help and facilitate their learning building
process.

With these methods the interaction occurs between peers when they cooperate to
do a common task by helping and receiving help, i.e. with reciprocity.

When working in a work group, different points of view are expressed, ideas are
contrasted, and possible solutions or alternatives are developed together creating
enriching situations to advance and learn.

When a group helps a partner not miss time, it is learning because it improves
one's understanding and mastery of the subject and communication skills

4. Guidance for using Interactive Methods

Few students in the group: interdependence and collaboration to learn and help
how to learn. Randomly formed, by list order, depending on the proposed task, etc.
Group heterogeneity: to achieve learning by interaction. They should be aware of
the cooperation that this task requires and the advantages of carrying out group
work.

Good organization of work: help groups adopt a management style to build the
learnings and decide how to work by seeking the exchanges of ideas, etc.
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- Responsible for functions as spokesperson, secretary, responsible for the material,
etc. on a rotating basis.

At the same time, techniques such as:

- Use new technologies: propose interaction activities and ask for clarification when
students intervene.

- Deepening for reasons. And answer the questions with other questions.

- Interpret data, give examples, make clarifications, summarize, ...

- Make brief exhibitions to present concepts or techniques.

- Use concept simulation techniques in science.

The various interactive methods have many elements in common and it is not always easy
to narrow the difference. Its implementation usually requires students to:

- Use strategies to process information from oral exposures, written texts, graphic
material, iconic or statistical material.

- Develop participatory, descriptive, explanatory and argumentative materials.

- Interact in class from assumptions, exercises and verification and acting activities.

The following is a series of Interactive Methods to be used in Science, Technology,
Engineering, Mathematics, Computer Science.

5. The Case Method

Proposes conjectures and seeks solutions, example of environmental issues.

5.1. What is it?

It is the description of a specific situation that brings a specific reality closer to a group of
people in training. An initial analysis of the case is performed in a group, with a teacher-
oriented work script to interpret and clarify. And then define the problems, reach
conclusions about the actions to take, search and analyze information, contrast ideas,
defend them with arguments and make decisions.

5.2. Features

e The situation presented must be real or appear to be, because it is logical and
admissible.

e It must be relevant to students, so that they can be involved in their resolution.

e It must be unresolved, as students must generate hypotheses, contrast, make
guesses, complete knowledge and seek solutions and alternatives.

e It should not have a single solution as the discrepancy must have a space.
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e  The decision to be made must be argued.

5.3. What is favored?

e The ability to analyze and train in real case resolution with functional learning.
e Intrinsic motivation for learning and developing communicative skills.
e The possibility to experience an authentic assessment linked to real events.
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6. The chain of questions

Emphasizes analysis of a hypothesis promoting memory capacity. For example, in the use
of computer applications, human biology...

6.1. What is it?

It is a structure suitable for reviewing any subject worked and preparing the exam. For
about three minutes each team thinks of a question about the topic that will be raised to the
team next to them, following an order.

6.2. Features

Questions are asked about fundamental issues (which might be on an exam) worked in the
class to help the other teams. Four-component teams are organized. It starts by giving to all
teams 3 minutes to search for a question.

After three minutes, one team's speaker asks the next team, who answers it, and then the
team's speaker asks the next one, and so on until the last team asks the question to the first
team that has started. There are two speakers per team: to ask the question they have
thought between everyone and to give the answer. You can make the rounds you want.

7. The Puzzle

It favors the proposal of hypotheses and the interrelationship of different solutions
individually to find and verify the right thesis and solution.

7.1. What is it?

This technique is especially useful for areas of knowledge where content is likely to be
"fragmented"” in different parts (e.g. experimental, technological, sciences). All students
need each other and are "forced" to cooperate, because each of them has only one piece of
work to be done and their teammates have the others, essential to successfully complete the
proposed task: the global mastery of a subject under consideration.

7.2. Features?

The material under study is split into as many parts as members the team has, so each of its
members receives a piece of the information on the subject that all the teams are studying,
and does not receive the information of the others teammates. The student should prepare
his own dossier with the information given to him by the teacher or that he has been able to
search for.
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Then, with the members of the other teams that have studied the same sub-item, they form a
"group of experts”, where they exchange information, delve into key concepts, build
schemas and conceptual maps, clarify the doubts raised, etc.; we could say that they
become experts in their section. Each of them then returns to their home team and is
responsible for explaining to the group the part he has prepared.

8. The Projects

They promote global and multidisciplinary studies by applying them to detailed research
plans to develop apps or green apps.

8.1. What are they?

His idea is that learning involves direct contact with the object of study through a planned
task, carrying out activities, resources and skills that culminate in results performing work,
with proposals or an exhibition, of an object, etc.

8.2. Features

It works on real problems and engages in various disciplines. It requires understanding the
task, planning, searching for various sources of information, teamwork and the realization
of the project.

They allow to globalize contents. Students carry the incitement, work autonomously with
the help of the teacher who provides them with resources and collaborates with them. The
activities to be carried out, the documentation to be delivered, deadlines and evaluation
criteria must be defined.

8.3. What do they favor?

e Learn to make your own decisions and act independently.

e Improves the motivation to learn because it relies on experience and allows you to
apply what you have previously learned to specific situations.

e Strengthens students' self-confidence and encourages research learning.

Example of collaborative research project on primates, involved: team formation, dossier
concreteness, use of tics; involved the organization and planning of tasks of two groups at
the international level for the production of the project and its exhibition.
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Figure 3. Example of work using project methodology. And example of the puzzle method that pleases hypotheses
and solutions

9. Simulations

Emulate realities using computing and information technologies for environmental
problems by viewing their evolutions and making decisions to correct them.

9.1. What are they?

They are wide range activities that allow to reproduce or represent in a simplified way a
real or hypothetical situation. They are the most effective means of testing different
hypotheses about environmental and computer processes using models. It proposes
different hypotheses and solutions that make it easier to understand the consequences.

9.2. Features

Its objective is to make decisions or come to understand the interactions of people with the
environment around them such as: localization of industries, roads, railways, urban issues,
etc. are very useful in Science, Technology, Engineering, Mathematics, Computer Science.

Used: presentation, realization and visualization of the organization of living things in
Biology, Artificial Intelligence in Computer Science... helps students understand the
intentions and motivations of social agents.

9.3. Simulator apps

Carbon Footprint Simulation Programs: ceroc02.org/calculadoras/. Models of interactions
between pairs of species. The GLOBE program. The global reports of the
Intergovernmental Panel on Climate Change...
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10. Results

These methodologies are being used in the university and middle schools for two courses,
we would need some more course to see the most reliable evolution. In the last two courses
with 70 students (35 in each course) 50 students approved in first instance, an average of
25, in previous courses the average was 21 students. We believe that students learn the
contents more quickly, that is, they use less time to understand the concepts and there are a
greater number of approved in first calls of the subjects.

11. Conclusions
The conclusions of these methodologies concern both teachers and students.

1. These methodologies serve as another means for teachers to improve their level of work
with their students, participating in the tasks presented with the educational materials
developed. At the same time it serves to discover the attitudes of the students, their
willingness to work and curiosity for research.

2. Students carry out a set of activities that encourage learning based on theoretical training,
developing hypotheses, working content and solutions to the topics raised by acquiring
training and information for later use in the Science, Technology, Engineering,
Mathematics and Computer Science.
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still challenges and limitations to be overcome to ensure the continuity,
sustainability and effectiveness of service-learning projects in higher
education.

Keywords: teaching innovation; service-learning; unfair competition;
interdisciplinary learning; applied learning.

This work is licensed under a Creative Commons License CC BY-NC-ND 4.0
Editorial Universitat Politeécnica de Valéncia 193



Breaking down the classroom walls

1. Introduction

As is widely known, universities play a social role. They are regarded as key institutions not
only for personal and professional development, but also for promoting social change, so
they serve a dual role. First of all, universities provide the professional training for high-level
jobs. Secondly, and just as significantly, they train in skills and abilities that allow students
to develop values and virtues that can enhance not just individual but also social well-being.
Therefore, universities must promote educational innovation initiatives with a social impact,
aimed at facilitating competency-based learning.

2. Improving Audiovisual Communication students’ career readiness

With this in mind, for three years now a team of professors, now recognized as a consolidated
teaching innovation group (In-COMAYV), have been implementing some ideas to improve
the professional preparation of students. This experience is taking place in the Audiovisual
Communication degree program offered by the University of Barcelona’s Faculty of
Information and Audiovisual Media, whose objective is to train media professionals and
content creators with a 4-year curriculum covering various professional profiles: scriptwriter,
producer, director, visual and sound post-production designer, researcher and corporate
communication specialist.

The set of initiatives this team is implementing to improve the career readiness of students
includes training them in various forms of persuasive communication, promoting their
participation in fiction and documentary film festivals and, more particularly, promoting the
development of service-learning projects that combine learning and community service.

3. Application of service-learning methodology in Audiovisual Communication

The main innovation of service-learning lies in developing a well-articulated, coherent and
original educational activity in which the pedagogical purpose is combined with solidarity
(Puig et al., 2007; Martinez, 2009). As a methodological approach, service-learning makes
the point that teaching cannot be limited to training students while locked in a classroom
(Rodriguez & Tiana, 2015).

In the context of the Audiovisual Communication degree, service-learning projects involve
the production and direction of a short film with a clear social benefit. These projects
therefore have a professionalizing role, as participating students are trained while working to
meet real needs in their environment. They also promote knowledge transfer and
interdisciplinary work, since students cooperate with professionals from different disciplines
(historians, physicians, librarians, etc.).
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In the last three years, nine projects have been completed, and three new ones have been
launched, involving a total of 50 students and 12 professors. This has meant collaborating
with three other faculties and five other institutions (including hospitals, professional
societies and neighborhood associations):

- Barcelona School of Nautical Studies, Polytechnic University of Catalonia
- Faculty of Medicine and Health Sciences, University of Barcelona

- School of Nursing, University of Barcelona

- Maritime Museum of Barcelona

- Language Services, University of Barcelona

- Official Association of Librarians-Documentalists of Catalonia

- Popular Historical Archive of Camp de la Bota and La Mina

- Podiatry Hospital, University of Barcelona

Altogether, these projects meet a variety of social needs: some of them seek to raise
awareness about compliance with medical therapies, or against self-medication, others relate
to coping strategies within a disadvantaged neighborhood, and others aim at disseminating
local language and culture, just to mention a few.

Regardless of the topic covered, these projects share a common trait: all of them have been
triggered by external proponents, although they have been submitted to a selection committee
since not every proposal for collaboration could be accepted. Some of them lacked the social
commitment and formative spirit necessary to fit into the educational model of service-
learning.

4. Service-learning project requirements

Proponents’ requests often sound like a job offers without a salary. From what we have
observed, such predatory behavior, seeking out free labor, is widespread. We therefore
needed to ascertain some objective facts to decide on what was feasible (and what was not)
before involving students and teachers in a new project. To this end, a set of guidelines was
developed, first, to identify which proposals have real educational potential, and second, to
avoid unfair competition with media professionals: in no case can any project ever replace
the provision of a professional service.

This set of guidelines has proven useful for identifying what can (and what shouldn’t) become
a service-learning project and who can be a recipient of the service. In this sense, it might
also be considered a compendium of best practices.
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4.1.

4.2.
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What a service-learning project must have

Value from an academic perspective. The initiative must have a pedagogical value
and must facilitate the development of the specific and cross-cutting skills that the
degree aims to confer.

Social, political, cultural or economic impact. The resulting product must achieve
something of public value; it must have some social, political, cultural or economic
impact and must have the endorsement of a public institution, a social entity or an
organization.

Status as a teaching innovation project or a knowledge transfer project, which also
means that students need to be provided with a training program.

Natural development within the framework of a course, from both an academic and
a chronological point of view (one academic semester or, only in exceptional cases,
one academic year), with a professor who will act as mentor, guiding the students
on their learning path.

A proponent who is prepared to provide some funding, if necessary. On one hand,
media schools are not production companies and shouldn't act as if they were. On
the other, students should not be required to cover any expenses whatsoever. If there
is the need to rent specific equipment, the proponent should cover the expenses.
After all, the proponent is the project beneficiary.

What a service-learning project is not

Work without salary. It should be clear that a service-learning project is not a job
assignment. Students should not have to “respond to the proponent’s orders.” Even
if they are working with a “client”, it is still an academic project, not a business
relationship. Students must conceptualize the product and do some research on the
work to be carried out; they must play a leading role in the design of the product.
A platform for commercial benefit. The product cannot be intended for any kind of
promotion or economic benefit. It cannot be an advertisement or a promotional
video. Even if there is no profit involved, the product cannot be intended for the sole
benefit of the proponent. If the project is internal to the university, there is an
appropriate formula: scholarships. In every project, students should get some benefit
in terms of curriculum or experience. Even the media school itself could benefit in
terms of brand enhancement.

Unfair competition. The students' activity should not result in unfair competition
with media professionals. The proponent should be aware that students are, after all,
pursuing a learning activity within the framework of their education, so they may
make mistakes and the final product might not be entirely satisfactory. Of course,
the university will always ensure the quality of service but in no case should it be
committed to providing a professional service. In any case, having this point stated
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in the guidelines is a protection for teachers and students. It should be borne in mind
that most projects involve an investment of money, which would justify a complaint
if the result is not fully satisfactory.

5. Methodological advantages
This initiative has an innovative approach as it emphasizes interdisciplinarity:

- The scope is encyclopedic, as the topics covered are widely varied. Normally,
teaching innovation is focused on the discipline itself: nursing studies deals with
nursing issues; architecture studies with architectural issues, etc. As teachers of
Audiovisual Communication, we need to be open to all fields of knowledge.

- Participating teachers belong to varied areas of knowledge, so if we want to work
on persuasive communication, we are not limited to oral communication, but also
consider written and online communication, which involves personal branding and
other issues.

- Participating students may come from different degree programs and work together
on a joint project. In such cases, they are assessed using both joint and separate
evaluation rubrics. The joint criteria are those related to the project development
(cross-cutting skills), while the separate criteria are those associated with the
specific skills of their corresponding degree programs.

- This methodology breaks out of the limits typically associated with specific courses:
it breaks down the classroom walls and forces students (and also teachers) to engage
in different disciplines and to engage in dialogue with external agents, which is
inherent to working in the media industry.

6. Results

The results observed suggest a marked increase in students’ enthusiasm and motivation.
Students who participate in these initiatives are aware that the projects they carry out have a
social utility and are used in communication campaigns. They perceive learning in an applied,
practical way, which is more fun and motivating than ordinary exercises. Since they have to
negotiate with a “client” (the proponent) to assess and determine what is really needed, they
learn to analyze context, to formulate objectives, to break down complex situations and to
design action plans.

In this way, students develop both social and professional skills. Also, as these projects are
developed in the field of Audiovisual Communication, students have to build work teams
covering all the usual profiles present on a professional film crew. This provides a valuable
opportunity to learn role-oriented skills in a real working environment and to develop an
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aptitude for teamwork. As a side benefit, students participating in this type of initiative tend
to earn higher grades (see Table 1). Furthermore, sometimes they are even willing to continue
working on the same project after graduating, as has already been observed by other authors
(Einfeld & Collins, 2008).

Table 1. Grades earned in service-learning (SL) and non-SL projects

Course — academic year SL projects SL projects Non-SL projects avg.
avg. grade grade
Project I 2016-17 2 9.1 7.56
Project I 2017-18 1 8.04 6.83
Final Project ~ 2017-18 2 8.4 7.48
Project I 2018-19 1 7.31 7.35
Final Project  2018-19 2 7.37 7.65
Idea to Screen  2019-20 1 9 7.19
9 8.2 7.34

Source: prepared by authors

7. Keys to success

So far, this experience has allowed us to identify some keys to the success of service-learning
initiatives:
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Planning and control. If a media school wants to engage in service-learning
projects, it should do it gradually to make innovation sustainable and to guarantee
its continuity. Developing service-learning projects needs an effective
infrastructure. It is wiser to begin with a single project, even a large one, and
complete it, than to start many small projects at once and end up not completing
any. Also, the burden of management is multiplied with each new project, which is
reason enough to focus on a few good projects, or only one, rather than spreading
the resources out too thin.

Receptivity. From inside the university it is sometimes hard to know all the needs of
the outside world. In order to identify them, an exercise in humility is needed. The
university must listen to the outside world and understand its particular needs, not
to impose solutions, but to find a way to help solve problems. The university should
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not be working for external agents, but with them, as equals (those agents being, for
instance, another faculty, a neighborhood or a medical department).

- Collaborative benefit. In this context of collaboration, all parties should win, and
the benefit to be provided to each party has to be clearly defined from the start. First
of all, the external agent wins because they are benefiting from this initiative.
Students should get some benefit (learning, experience, personal growth) and should
not be used as free labor. Moreover, their creations can be disseminated in different
media and as such should be a valuable contribution to their CVs. Teachers get out
of the classroom, negotiate with a “client” and guide the students in a professional
context. Finally, by promoting SL, the university is developing new forms of
training that are valuable in multiple ways.

- Rigor. Students do their part to face challenges and overcome problems, and they
therefore should be trusted. However, this trust must be accompanied by rigor: their
learning must be connected to the courses of their degree program and must also
have clearly defined objectives and appropriate assessment procedures.

8. Conclusion

This experience with service-learning projects has allowed us to establish a set of useful
guidelines for identifying collaboration proposals with educational value for Audiovisual
Communication students. It is our belief that these guidelines can be equally applied to other
disciplines as well, as they characterize what service-learning projects are really all about.
On the other hand, the methodological advantages offered by these initiatives as teaching and
learning experiences cannot be overemphasized: service-learning projects are conceived and
developed in complex, real-life situations that demand interdisciplinarity and teamwork.

In this context of collaboration, one positive aspect deserves to be underlined: service-
learning is beneficial for all parties involved. Students learn to apply their knowledge: they
solve real problems and also develop entrepreneurial and other skills. Teachers, for their part,
can reinforce interdisciplinary work and academic coordination. University departments
achieve greater institutional outreach by incorporating social engagement into their brand
image and highlighting the relationship between knowledge and social welfare. Finally,
society is another major beneficiary, since the university gives back to society just what is
expected from it: the training of individuals who will contribute to collective well-being.

The results achieved show that students involved in service-learning projects are highly
motivated and enthusiastic, as they are aware of the real social impact of their efforts.
Students also benefit from applying social and professional skills in a way that is not possible
in the closed context of the classroom.
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Universities are very much aware of the value of social engagement, and they are already
looking for ways to incorporate this dimension into higher education (Arroyo, 2019). Such
social engagement can be stated in the European diploma supplement, but to guarantee its
sustainability as an educational practice, teachers who mentor service-learning projects also
deserve recognition, since extra effort is needed to provide the personalized attention these
projects require. This remains a challenge to be overcome in the future.

References

Arroyo, J. (2019). «Un curriculum mas alld del aula». El Pais, 14 de octubre.
https://elpais.com/sociedad/2019/10/13/actualidad/1570981445 198065.html

Einfeld, E.; Collins, D. (2008). «The relationships between service-learning, social justice,
multicultural competence, and civic engagement». Journal of College Student
Development, n. 49, p. 95-109. https://doi.org/10.1353/csd.2008.0017

Martinez, M. (2009). «Aprenentatge servei i construccié de ciutadania activa a la universitat:
la dimensio social i civica dels aprenentatges académics a la universitat». In: Martinez,
Miquel (ed.). Aprenentatge servei i responsabilitat social de les universitats. Barcelona:
Octaedro, p. 11-26.

Puig, J.M.; Batlle, R.; Bosch, C.; Palos, C. (2007). Aprendizaje servicio: educar para la
ciudadania. Barcelona: Octaedro.

Rodriguez, A.; Tiana, A. (2015). «Mutacién digital», Telos: cuadernos de comunicacion e
innovacion, n. 101, junio-septiembre, p. 48-51.
https://telos.fundaciontelefonica.com/archivo/numero101/mutacion-digital

200



6th International Conference on Higher Education Advances (HEAd’20)
Universitat Politécnica de Valéncia, Valéncia, 2020
DOI: http://dx.doi.org/10.4995/HEAd20.2020.11016

A Case Study of Internationalisation in Chinese Non-government
Institutions

Mei Wang?, Lindsey Conner?, Bev Rogers?

!College of Education, Psychology & Social Work, Flinders University, Australia;
Changchun University of Architecture and Civil Engineering, China, >College of Education,
Psychology & Social Work, Flinders University, Australia.

Abstract

China’s non-government Higher Education sector has experienced 40 years of
growth but has faced a range of problems in recent years. There is an urgent
need to think carefully about future directions and approaches that non-
government universities might take. Internationalisation is changing the world
of education and has become important strategically for Higher Education
institutions across the world. This research explores what internationalisation
might mean and provides an understanding of internationalisation in the
context of Chinese non-government universities. Under the
internationalisation framework in Western academic literature, this study
investigates the practice from a case study university in China. Data were
collected through semi-structured interviews along with document analysis.
Participants indicated that internationalisation is learning, integrating
initiatives for mutual benefit and can be an accelerator for overall
development of universities. Furthermore, the government and society need to
work together to create a more equitable government policy that positively
encourages China’s non-government Higher Education institutions to bolster
internationalisation.
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A Case Study of Internationalization in Chinese Non-government Institutions

1. Introduction

China undertook economic reform and issued the first opening-up policy in 1978. At the
same time, China started to open the Higher Education (HE) system to the world. Since then,
the Chinese HE system has grown to be the largest in the world in terms of student enrolments
(Hammond, 2016; van der Wende & Zhu, 2016). As well, China has become a popular
destination for study abroad (Hammond, 2016; Kirby & van der Wende, 2018).

As a product of the Chinese Opening-up policy and HE structural reform, Chinese Non-
government HE Institutions (NgHEISs) re-emerged in the early 1980s and have become one
of the important components of Chinese HE. By the end of 2018, there were 2663 Regular
HEIs in China, with 749 NgHElIs, accounting for 28.13% of the total universities in China
(MOE, 2019).

Private HE has relieved the pressure of increasing demand for HE and hastened the
development of mass HE. However, China’s non-government HE sector has faced a range of
problems in recent years marked by Revised Non-government Education Promotion Law
(hereafter: New Law) (MOJ, 2016) in 2016. The New Law introduced a classification
management model to divide non-government institutions into two types: Non-profit and
For-profit. However, since the New Law has been drafted for four years, there has been
neither supporting strategies nor implementation approaches in most provinces in China. In
addition, non-government universities face self-development and identity problems as
graduate students are not as highly regarded as students from government universities and
may have reduced opportunities. These challenges create great uncertainty and there is an
urgent need to think carefully about the future directions and approaches that non-
government universities might take to respond.

Under the impact of economic globalisation and the integration of science and technology,
internationalisation is changing the world of education and has become important
strategically for HEIs across the world (Altbach, 2002; Gould, 2017; Wihlborg & Robson,
2018). How could an internationalisation strategy for non-government universities provide
an approach to facilitate and link all university activities for ongoing development? Knight
(2008) argues “Internationalisation means different things to different people” (p. 1). The
purpose of this research is to explore what internationalisation might mean and provide an
understanding of internationalisation in the context of Chinese NgHEIs to potentially inform
future policy development. This study can also inform Western scholars who wish to
understand the internationalisation practice in the Chinese social context and to Western HE
institutions who encounter similar challenges.
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2. Research question

What is the meaning of internationalisation in Chinese non-government universities?

3. Research design

This research employed a qualitative case study methodology. Data was collected from a
Chinese non-government university through semi-structured interviews and artifact analysis.
Interpretive analysis was used. In guiding this research, the conceptual framework of a
Western scholar, Knight (2008), was used to examine China’s IHE. Knight (1994) portrays
internationalisation as a complex process including: (a) definition, (b) rationale, (3) approach
and (4) strategy which can all work together to examine the meaning and process of China’s
internationalisation of NgHEIs. Neave’s model, Davies’ model and Rudzki’s model are all
famous models for internationalisation strategies. However, Knight (1994) and Knight and
de Wit (1995) believe internationalisation is a process with many complexities. Knight’s
model is used here because it provides a holistic frame for examining China’s IHE.

Knight’s working definition of internationalisation was employed in this study.

Internationalisation at the national, sector and institutional levels as the
process of integrating an international, intercultural, or global dimension
into the purpose, functions or delivery of postsecondary education (Knight,
2015, p. 2).

Seven top and mid-level leaders, including two university leaders, two department directors
and three school deans, came from three campuses of the case university, were interviewed
face to face individually in China, in Mandarin. They are all in decision-making positions
where they determine the university direction, create university-level policies and the
internationalisation strategy, and they lead and motivate faculty and students in their practice.

4. Findings

4.1. The Brief Profile of the Case Study University

Founded in 1984 in Beijing, NGU is the first new-type of Non-profit university in the public-
owned and non-governmental system. The total number of students enrolled was
approximately 20,000 with 80% of them from Beijing. Currently, NGU has more than 40
sister colleges and universities from 20 countries. The international collaboration program in
relation to students and faculty is diverse and abundant including high-level projects in
China’s NgHEIs that have enhanced NGU’s social reputation and total development. NGU
has successively ranked in the top of non-governmental universities in China since 2011.
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4.2. The definition of internationalisation at NGU

Participants of NGU view internationalisation from different perspectives. The participants
who contributed these ideas are indicated in brackets. In general, these perspectives were
categorised into three groups: developing trends, standards, and cultural exchanges. Most
importantly, in the context of HEIs in China, it is an approach or goal to learn from others
and two-way exchange to create mutual benefits through cross-broader, cross-ethnic and
cross-culture activities (NG2, NG4, and NG7). Internationalisation is not Westernisation
(NG1Y) - the process of being internationalised is not learning and accepting others totally,
but selectively combines our own problems and characteristics to create knowledge with our
own distinctive features. The concept conveyed was one of exporting and spreading
knowledge and influencing others for mutual benefits in the future.

4.3. The rationales of internationalisation at NGU

According to Knight (2008), the traditional rationales for internationalisation include “social
and cultural; political; economic; and academic” to examine "Why internationalisation” is
important. At NGU, commonly participants considered that both internal and external factors
contributed rationales, with internal reasons being stronger.

Internal motivations were for survival and the development of their institution, keeping up
with public institutions, as well as meeting the needs of students and faculty.

For example, NG7 introduced the idea that internationalisation was used as a standard to
evaluate the quality and reputation of HEIs. This standard forces institutions to foreground
internationalisation to ensure their survival.

In addition, participants thought internationalisation was perhaps the quickest way to remedy
the gap between their institution with public ones and may assist in catching up with public
universities through cooperation with high-quality foreign universities (NG5 and NG7).

External motivation

Participants recognized that Chinese students wanted to study overseas, but there were also
students who wanted to come to China to study (NG5 and NG6). Moreover, China needs
international talent to help promote national reform. Thus, graduates with an international
vision and background were highly regarded, especially because Chinese people want to
share Chinese culture and show the real China to the world (NG3).

L NGU 1-NGU 7 are references to my seven interview partners for anonymity.
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4.4. Approaches and strategies of internationalisation at NGU

Knight (2008) proposes six groups of approaches: “activity; outcomes; rationales; process;
ethos and abroad/cross-border” to frame and examine "How to internationalise”. Strategies,
programs and policies work together to examine the strategies of internationalisation at the
institutional level (Knight, 2008). Strategies are divided into Academic strategies and
Organisation strategies. At NGU, approaches were described for each of these strategies.

Organisation strategies, programs and policies at NGU
The main features of internationalisation practice at NGU were:

1. Positioning internationalisation as an aspirational long-term goal by writing it into
the outline and annual plan (NG1, NG2, NG3 and NG5). It helped drive the long-
term goal to form a highly-ranked University that is metropolitan, application-
oriented, and international. In addition, all strategies were implemented with the
support of human resources, material, energy and financial resources (NG1, NG2,
NG4 and NG6).

2. The Internationalisation strategy links closely to the distinctive strength of
disciplines and specialties of NGU to provide talent cultivation, teaching,
researching and social service. Participants recognised that international
cooperation can be enhanced through professional development and talent training
(NG3 and NG7). At the university level, they developed international courses
through both compulsory and elective courses (NG3 and NG7). At the secondary
colleges level, some courses have integrated the issue of internationalisation into the
curriculum, such as Community Care, Community Rehabilitation and Aged Care
(NG6). NGU has also established the Sino-Danish Senior Citizen Centre in Demark
to help deal with global health problems.

3. Balancing the relationship between internationalisation and localisation (NG1, NG4
and NG7) is important. Participants believed NgHEIs were local universities so
internationalisation should serve to improve the level of local specialties, local
characteristics of culture and industry. In addition, collaboration was not only
emphasised in Western countries but to cooperate to access advanced resources
throughout the world (NG1, NG2 and NG6). For example, NGU’s collaboration
with Cuba has created a breakthrough of China in Latin America which has
facilitated NGU’s social reputation nationally and internationally.

Academic strategies and programs of NGU

Guided by high-level university strategy and supervised by a motivation management and
decentralised system, NGU has created “a platform for international communication and
cooperation with distinct levels, diverse types and two-way interaction” (NG4).
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1. Interms of students, NGU has Sino-foreign cooperative education programs at the
master’s degree level with XX University, a top five university in UK, a Confucius
Institute in Italy, a master’s program for international students from BRI region, and
a double-degree international program and international courses with credits for
domestic students. NGU also offers exchange programs with a very clear hierarchy
according to the level and discipline of students in different grades (NG4 and NG5).
In addition, they care about students who do not have any opportunities or financial
resources to go abroad, and undertake “internationalisation at home” as well as
extra-curricular activities to benefit these students (NG4). The above collaborations
which covered high-level (masters), national strategies (BRI) and programs
integrated into local teaching have greatly improved NGU’s reputation and total
development.

2. Interms of faculty, scientific research and social service, short-term exchange and
semester visiting scholar programs for teaching and learning were common (NG2 -
NG7). NGU has also set up several international scientific cooperation platforms,
for research projects and joint publishing opportunities. In addition, many social
service projects have cooperated with foreign teachers and sister institutions (NG4).

5. Discussion

In 2010, China overtook Japan as the world’s second-largest economy. In the same year, the
Outline of the National Medium - and Long-Term Programme for Education Reform and
Development (2010-2020) (hereafter: 2010 Outline) was issued by the MOE in May 2010.
The 2010 Outline stressed the requirement to develop human capital and innovative
personnel for national economic growth (MOE, 2010). In addition, the Vision and Actions on
Jointly Building the Silk Road Economic Belt and the 21st Century Maritime Silk Road
(hereafter: BRI) (NDRC, 2015) was released in 2015, which guided the direction of
internationalisation of HEIs in China to promote extensive cultural and academic exchanges
through two-way interaction among students particularly in the BRI region.

Under these national and policy contexts, Chinese HEIs have contributed to international
talent cultivation and the national BRI strategy. NGU is not an exception. Due to its short
history and limited resources compared with public universities, as well as some marginalised
within the Chinese HE system, self-development and keeping up with public universities
have become the principal rationale as well as political rationale such as serving the state
and sharing the culture/social aspects that are driven by patriotism and social community.
This is quite different from the current trend of internationalisation in most Western
countries, where revenue generation has become the primary driving rationale behind
internationalisation of HE (Altbach & Knight, 2007; Redden, 2016; Wadhwa & Jha, 2014).
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Facing self-development issues, the stress from the public sector and the uncertain national
New Law for the non-government sector, leaders at NgHEIs, as shown in this case study,
have a strong commitment and great expectations for internationalisation. As such,
internationalisation is highly regarded as an important strategy to facilitate the distinctive
strengths and enhance the quality of institutions. The non-profit orientation, the flexible
system and the supported funding from the institution itself, has created a positive policy and
cultural atmosphere for leaders, faculty and students to engage in internationalisation, as well
enabling NGU to consider other ways to attract government support and social recognition.

NGU had a range of high-level communication and cooperation programs for students and
facility that were both domestic and international. Most of the programs were reflected
through teaching, researching, social service and cultural heritage. NGU’s practice was
consistent with Knight’s definition of internationalisation as “the process of integrating an
international, intercultural, or global dimension into the purpose, functions or delivery of
postsecondary education”. According to (Wu, 2019), Western experience is relatively limited
in practicality. Committed to building a multilateral international cooperation platform
(Xiong, 2019) and grounded in local contexts, NGU integrates its development goals and
current situation with Western experience, yet is committed to create its own characteristics
through transformation and innovation. Thus, it views its’ internationalisation strategies as
contributing to national and global development through learning and sharing.

However, there are barriers to access internationalisation. The language ability of students
and the lack of cutting-edge knowledge and stressful work pace for faculty were the core
internal barriers to advancement. Furthermore, inequitable government policies between
public and non-government sectors and lower social reputation, for NgHEIs, have a negative
impact that attributes lower status and fewer resources of students, faculties and institutions
to non-government universities. The external barriers have led to the internal problems which
have limited the development of internationalisation in NgHEIs.

6. Conclusion

This case study has provided insights about a Chinese non-government university and
demonstrates that Knights’ view of internationalisation is useful in considering non-
governement universities in China. In the context of China’s NgHEISs, internationalisation is
positioned as an accelerator for self-development, an important option for public and non-
government universities to develop in parallel, a process of two-way interaction, integration,
mutual benefits and cultural transmission. An implication of the findings from this case study
could be that NgHEIs, the government and the society work together to create an equitable
government policy to reduce the internal issues of HEISs, such as subsidising China’s NgHEIs
to become more internationalised.
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Abstract

Studies on metadiscourse (Hyland 2005) have focussed on engagement as
interaction. An example of engagement is asking questions (Hyland 2009: 112)
and indeed the importance of questioning for content learning has been
researched extensively in pedagogical studies as fundamental in co-
constructing meaning (Dafouz Milne & Sanchez Garcia 2013: 130). Research
in an English Mediated Instruction (EMI) context found that teachers’ usage
of questions in the classroom was affected by low levels of language
competence and in these cases, strategies such as questioning could easily be
underused or even misused, thus affecting the teaching and learning of content
(Drljaca Margic & Vodopija-Krstanovic 2018: 32).

Our study examines lecturer questioning at an lItalian University by
triangulating face-to-face surveys of lecturers, student questionnaires, and
transcribed lecture recordings. Findings have practical applications for
providing targeted coaching for non-native EMI lecturers with regard to
appropriate linguistic strategies to encourage interaction, and also have
implications for research into linguistic strategies used within EMI.
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1. Introduction

Establishing interaction plays a fundamental role in social communication (Hyland 2005;
Molino 2018). Studies on metadiscourse in English for Academic Purposes (EAP) in both
spoken and written texts have focused on interaction through engagement. One example of
engagement in the classroom is asking and answering questions (Hyland 2009), and such
patterns of interaction are a powerful resource in scaffolding students’ learning (Coffin 2010;
Morell 2004). The importance of questioning for content learning has been researched
extensively in pedagogical studies as one of the main ways meaning is co-constructed
(Dafouz Milne & Sanchez Garcia 2013: 130).

EAP research into questioning has also focussed on lecture discourse (Crawford Camiciottoli
2008; Chang 2011; Dafouz Milne & Sanchez Garcia 2013; Morell 2004). A number of
studies have adopted a discourse-analytical perspective to focus on audience-oriented
discourse markers versus content-oriented discourse markers. Crawford Camiciottoli (2008)
refines these divisions into sub-functions, describing content-oriented discourse markers as
either focusing information and/or stimulating thoughts, while audience-oriented markers are
used for eliciting response, soliciting agreement or requesting clarification. Audience-
oriented markers thus all aim to stimulate some sort of interaction.

Our study focuses on the spoken English of Italian lecturers teaching in English as the
Medium of Instruction (EMI) across two macro-disciplines: Physical Sciences (PS) and
Social Sciences (SS). In Italy lecturers are not required to have any teaching qualification,
nor are obliged to undertake any training in order to perform their teaching activities, even in
their first language. Costa and Coleman (2013) found that teaching styles in most Italian
universities were based on traditional, monologic lectures: a format generally incompatible
with stimulating questioning (Northcott 2001). In addition, many Italian lecturers have weak
English language competence (Campagna & Pulcini 2014). It has been suggested that weak
English in an EMI context affects teachers’ use of questions (Dafouz Milne & Sanchez Garcia
2013), possibly leading to underuse or misuse of certain classroom discourse strategies
(Molino 2015), and thus negatively affecting both the teaching and learning of content (e.g.
Drljaca Margic & VVodopija-Krstanovic 2018: 32).

In order to collect data to identify issues and attitudes towards EMI so that teaching support
could be provided, we interviewed lecturers teaching on Bologna University’s international
degree courses. The students attending these courses were also asked to complete an online
questionnaire. Our aim was to find out 1) whether questions are used in EMI lectures, and if
s0, 2) what sort of questions, as well as what 3) lecturers and students say about the use of
questions in their lectures. We also wanted to know whether findings varied according to the
macro-disciplinary area.
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Below we compare the frequency and function of questioning across SS and PS lectures and
compare this with both lecturers’ and students’ perceptions. In this way our aim is also to
triangulate findings between what lecturers and students say takes place in the lecture, and
the lecture itself. Our hypothesis was that, given the lecturers’ general lack of training and
weak English language competence, there would be little room for questioning. We also
expected to find issues impeding the correct use of questions, such as non-standard
pronunciation, intonation and syntax. Considering the predominant monologic lecture style
in Italy, we would also expect questions to be content-oriented rather than audience-oriented.

2. Methodology

2.1. Lecturer survey

18 PS and 22 SS lecturers from Masters’ degree courses were interviewed. Participants were
asked, in Italian, what interactive teaching techniques they used. Typical questions were:

e How satisfied are you with the level of interaction in your EMI lecture?
e Do you do anything to promote interaction in the classroom? If so, what?

Lecturers were also asked about their teaching experience and training, their teaching style
and classroom practice, and the number of non-Italian students attending their classes.

2.2. Student questionnaire

Students were asked to complete an anonymous online questionnaire. 23 students
participated. Questions included:

e How satisfied are you with the level of interaction in EMI lectures?
e Does the lecturer usually ask questions?

e s iteasier for you to learn if the teacher asks questions?
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2.3. Lecture recordings

Data concerning the lecture recordings is shown in Table 1. After transcription, questions
were identified and divided into audience- or content-oriented.

Table 1. Details of lecture recordings.

Lectures Lecturers Time Words
Physical Sciences 8 7 9 hours 52784
Social Sciences 3 3 7 hours 22567

3. Findings

3.1. Lecturer surveys

The average class size for both SS and PS lecturers was 25-50 students. Such numbers would
be ideal for the use of interactive strategies (Crawford Camiciottoli, 2007; Lee & Subtirelu,
2015).

Over 50% of the students in most PS classes were non-ltalians, while over half of the SS
classes surveyed had up to 50% or fewer internationals.

The majority (75%) of lecturers had followed no course in teaching in English, but had had
more than five years’ experience teaching in English.

Nearly all lecturers claim to make use of the monologic lecture style, though just over 50%
also use the workshop/seminar style. In the case of the monologic lecture, we thus assume
that little face-to-face interaction would take place in class, although 70% of lecturers also
claim to set up group and/or pairwork activities at some time during the lecture. Peer teaching
in the form of short class presentations was also mentioned. SS lecturers also mention the
discussion of case studies as collaborative exercises.

3.2. Student questionnaires

Both students and lecturers share the same perceptions about classroom interaction, as
regards teaching style, with most students confirming that the traditional teacher-fronted style
predominated. However, while lecturers referred to questioning as their main technique to
encourage interaction, asking questions to elicit response from their students, the students
mentioned other classroom activities such as collaborative group discussion. A few also
noted comprehension check questions (Ok? Does everybody understand?) as an interactive
technique.
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Students confirmed that lecturers asked questions in class. Some PS students showed they
were aware of the rationale behind this, mentioning that lecturers’ questioning encourages
students’ conceptual understanding. Most students said they answered lecturers’ questions,
and even asked questions themselves.

3.3. The transcripts

Over 80% of PS lecturers’ ‘questions’ were found to be progression markers such as ok,
right? and no?, while in SS lectures, progression markers made up just 25% of all ‘questions’.
Crawford Camiciottoli (2008) disregards progression markers considering them not real
questions, since “lecturers do not really engage with students or wait for their reaction”
(2008: 1221). We also discounted progression markers as questions since they do not
stimulate interaction. SS lecturers asked more questions (5.8 per 1000 words) than PS
lecturers (3.5 per 1000 words). However, there was also much variation among the individual
lecturers. One PS lecturer used 8 questions per 1000 words, for example, while at the other
end of the scale, two PS lecturers asked <1 question per 1000 words. Instead, the SS lecturer
who most frequently asked questions used 15 per 1000 words, while the other two SS
lecturers asked <3 questions per 1000 words.

If we consider individual lecturers’ contributions, the highest question frequency was in SS,
while the lowest frequencies were in PS. However, four PS lecturers used questions with
greater frequency than the remaining two SS lecturers. These findings suggest that any
interpretation of the results pertaining to question frequency and discipline should be done
carefully. Table 2 shows the breakdown of the total questions considered, and the division
into audience- or content-oriented.

Table 2. Questions in lecture transcripts.

SS PS
Questions (minus prog. markers) 109 128
Questions /1000 words 5.8 35
Audience-oriented 101 (93%) 84 (66%)
Content-oriented 8 (7%) 44 (33%)

Audience-oriented markers — actual questions that the students might answer — were found
to make up 93% of SS lecturer questions compared to 66% in PS lectures. Content-oriented
questions to make the audience focus, mainly followed immediately by the lecturer’s answer,
were much more typical of PS lectures (33% of questions).
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A higher proportion of content-oriented questions would better help students to focus
individually on the dense material which is the subject of the lecture, but this would be to the
detriment of the level of interaction in the classroom.

4. Discussion

4.1. Questioning in the two disciplines

While Chang (2011) noted that questions for classroom management, such as audience-
oriented questions, tend to be more frequent in SS classes, due to their more “persuasive and
dialogic nature”, in our study lecturers from both disciplines actually asked this type of
question. However, there is much variation among lecturers of both disciplines, thus
suggesting that individual attitudes and experience may contrast the ‘nature’ or culture of
disciplinary knowledge.

4.2. Perception of degree of interaction

Both lecturers and students are aware of the current degree of interaction in their classroom
and some of the strategies used to encourage it. However, for some lecturers, the lecture
setting is mainly conceived as a transfer of knowledge, less dialogic and more controlling,
and therefore interaction becomes unnecessary.

Although only 30% of PS and SS lecturers reported interaction in their classroom to be ‘high’
or ‘very high’, most were satisfied with the current level of interaction. They perceived three
main constraints to promoting a higher level of interaction: 1) time constraints: more time
dedicated to interaction would prevent them completing the course syllabus; 2) class size: the
higher the number of students, the more difficult it is to engage them actively; and 3) cultural
differences between international and Italian students.

Unlike their PS colleagues, SS lecturers also mentioned strategies other than questioning as
their main interactive strategies, such as collaborative case studies and group discussions.
Additionally, SS lecturers mentioned the active role played by international students, which
led lecturers to adapt their teaching style appropriately.

4.3. Influence of English language competence

Lecturers also reported a lack of confidence in their own pronunciation and speaking ability
in general. Indeed, as Molino (2015) also found, progression markers such as ok? mm eh?
occurred 4 times more frequently in Italian EMI lecturers’ speech than in native speakers’
lectures. This could be due to lack of confidence in their own language competence during
the elaboration of complicated content material, together with a greater perceived need to
make sure the students understand. This might suggest the massive use of audience-oriented
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questions is not so much to promote interaction per se but just as a request for clarification.
The use of more content—oriented questions among PS lecturers could be due to the type of
material being taught, information-heavy and with little room for discussion. However, such
lecturers also need to be able to actively stimulate student interaction, particularly in order to
cater for international students and foster learning.

4.4. Framing the questions

Questions need to be asked effectively. Typical strategies of Italian speakers include using
intonation and gestures to indicate questions, as well as adopting Italian syntax. These
strategies could lead to misunderstanding. However, the transcripts also contained examples
of good practice, such as the use of metalanguage to signal intentions: ‘/’m going to ask you
a question’.

4.5. Students’ experience with questions

While all students claimed they answered lecturers’ questions and even asked questions
themselves, most students, particularly from PS, admitted they preferred asking questions at
the end of the class. This represents a missed opportunity for other students to benefit from
hearing the answers. As the transcripts showed, there were fewer audience-oriented questions
in PS lectures, and thus PS students were given fewer opportunities to intervene by the
lecturer. Only the more confident students therefore would venture to interrupt the lecturer.

5. Conclusion

Our original hypothesis was that, given the general lack of teacher training, weak English
language competence, and prevalence of monologic lecture style in Italy in general, there
would be little room for questioning. Instead, all lecturers mentioned their use of questioning
to promote interaction in their classes. The transcripts however showed a discrepancy
between their perceptions and what actually happened.

SS lecturers tended to adapt their teaching practices in favour of a more interactive classroom
environment, also depending on the presence of international students. Instead PS lecturers
mentioned cultural issues which prevented them from achieving a higher level of engagement
in their classes.

We found some adaptation of the teaching style in general, with an increase in audience-
oriented questions, though there was a much higher proportion of content-oriented questions
in PS lectures than in SS lectures.

The presence of non-standard question formulation and the reliance on ‘questioning
intonation” was evident, though signalling metadiscourse was occasionally found in the
transcripts.
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Our lecturer sample however was small and further research is required to seek out less
experienced lecturers and add to the corpus of lecture transcripts.

Adequate training is essential in order to raise awareness in lecturers about how their
language choices ultimately encourage or discourage interaction and thus learning (Costa
2016). A fine example illustrating this is the common lecture-final “Any questions? No
questions”, which on no occasion produced any response.

Pedagogical training has been described as more necessary than language training (Klaassen
2001). In addition, the acquisition of interpersonal competence in communicative
multicultural settings in English is fundamental.

Practical applications for providing targeted coaching for non-native speaker EMI lecturers
with regard to appropriate linguistic strategies could include peer reviewing and commentary
on other lectures, with particular focus on questioning; raising awareness as to which
questions are answered by students, with subsequent discussion as to why this might be;
inviting lecturers to review their own recordings and commenting on and improving their
own use of questions, to promote interaction; as well as exercises involving rephrasing
questions.

EAP teachers need to better understand the discourse preferences of university instructors
and the interactive features used in content courses (Lee & Subtirelu 2015: 61) and likewise
“university faculty may also benefit from understanding the ways in which experienced EAP
instructors seek to make academic discourse accessible” (ibid.). While their conclusions refer
to metadiscourse in general, this certainly applies to strategic and appropriate use of
questioning in the classroom.
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Abstract

With higher education facing budget cuts and declining enrollment,
instructor effectiveness continues to be crucial, particularly in a state of
increasing workloads with restricted resources. However, the dilemma of
how to develop effective instructional skills while still maintaining a research
agenda stems from a larger contradiction within professional disciplines;
teaching is essential to the profession but holds a devalued position
compared to research. It is not enough for an educator to recognize that
teaching and research are mutually reinforcing, universities must also
recognize and support this reality. Understanding that we must learn to be
good instructors, even as teaching is devalued, led our School of Professions
(SOP) to reflect on how we can develop strategies for becoming effective
educators while still fulfilling our research (and service) agenda. With the
Master Educator (MEP) program, our school is developing internal talent
via instructional coaching between our School of Education (SOE) and our
School of Professions. Research indicates that traditional forms of
professional development are not effective. In turn, research on instructional
coaching in K-12 setting has indicated a much higher implementation rate
than traditional approaches to professional development; however, to our
knowledge, there have been no attempts at implementing instructional
coaching at the university level. The MEP is the first program to implement
this practice at the university level.
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1. Introduction

Current conditions in the United States indicate continued higher education budget cuts in
many states, and thus, teacher effectiveness continues to be crucial in a realm of potentially
increased workloads with constrained resources (Roach, 2014). Much of the research
involving quality of teaching in post-secondary business is based on student perceptions,
with scarce literature covering teachers' formal training to teach, much less their perception
of their own skills and abilities in the classroom.

Skinner (1956) stated that college teaching is the only profession for which there is no
professional training. University Ph.D. programs in the United States emphasize content
and research-related skills, while teaching skills are what are immediately put into practice.
Recent literature has seen an increase in the area of teaching the teacher how to teach.
Walstad and Becker (2003) stated that “Teaching a course or leading a recitation section is
an important instructional duty that, if not handled well, can hurt a department by
increasing student complaints, decreasing majors, and negatively affecting employment.”
Marx et al. (2016) suggested that the the world’s largest business accreditation agency, the
Association to Advance Collegiate Schools of Business (AACSB) International, cultivate
teaching accountability standards of business doctoral programs. There are other academics
that believe a more restrained approach to accreditation standards is warranted (Lewicki &
Bailey, 2016). Regardless, SUNY Buffalo State has seen the need to improve teacher
performance in the classroom as an effectiveness and student retention effort. Since
accreditation changes are not imminent, the change must be at a personal, and eventually
college-wide, level.

Academia creates a tension which sociologist Jodi O’Brien (2006) called “schizophrenic
state of academe.” Colleges and universities stress the importance of one third teaching, one
third scholarship, and one third service, when, in reality, faculty members know that
research is the primary area of responsibility, especially when striving for tenure and
promotion. Irby (2013) stated that becoming effective teachers does not distract from
scholarship. Instead, it enhances scholarship by enabling researchers to use appropriate
terms and examples needed communicate clearly and effectively. While teaching and
scholarship should be mutually reinforcing, junior faculty especially internalize that
publications and grants are the accomplishments that are highlighted in reaching tenure and
promotion.
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2. Master Educator Program (MEP) at SUNY Buffalo State

2.1. Purpose of Study

Examples of teacher training are emerging. The faculty of the School of Agriculture of the
Pennsylvania State College enacted a project called “Teaching College Professors to
Teach” in which ten lessons were given during a one-week program by Dr. William
Kilpatrick of Teachers College, Columbia University. In addition, LEGO Education has a
U.S. Education Masters Educators program, in which early learning and high school
educators use LEGO solutions to enable success of students via hands-on learning
experiences (Powers, 2019). At SUNY Buffalo State, the Master Educator Program (MEP)
was developed and commenced in September 2018, with the first cohort at the end of its
two-year term. The mission of the program is as stated, “By enlisting Master Educators as
agents of change, our ultimate goal is to organically grow an extraordinary culture within
the School of Professions for both faculty and students” and the vision is “To provide every
School of Professions major with a transformative educational experience that inculcates
and inoculates them with 21st century skills.” In short, the program aims to future-proof
every student. The School of Professions hopes to eventually achieve national acclaim for
educational practices that successfully close the gap between 21st century workplace
demands and a 21st century education.

The program was developed as an action step out the most recent strategic plan. A cohort of
six professors was chosen amongst the elite teachers within the School of Professions. Each
of these professors was paired with an instructional coach from the School of Education. In
year one, the cohort and the coaches attended monthly training modules including:
foundation setting, emotional intelligence, high-leverage practices, high-impact practices,
classroom management, 21st century skills, understanding today’s students, creative
thinking, and utilizing technology. Coaching sessions between each coach and mentee were
established based on an individual basis and need. Summary of the modules included: 1)
techniques for understanding our current generation of students, and how they learn and
apply knowledge, 2) the skills that employers are seeking in students and ways to bridge
that gap, ensuring students are exiting university with a skill set that makes them
employable and successful in the current work force, and 3) incorporating the content from
the previous areas into our courses in an effective manner that engages students and
facilitates learning. In year one, each cohort member was responsible for implementing, at a
minimum, one educational approach into one class. The level and degree of implementation
varied across cohort members. An example of a course implementation plan for year one
can be seen in Appendix A.

Year two of the program continued to add training, while focusing on readying the cohort
to transition from mentee to mentor in year three. Year two modules included: teaching

223



Developing Effective Instructional Skills: The Master Educator Program at Buffalo State

practices, mentoring, classroom management, distance learning and related technology
(amid the Covid19 pandemic), leadership practices, and, finally, a closeout celebration.
Experts in each of the content areas acted as instructors and facilitators. The cohort used the
class sessions to practice skills, which were then applied outside of the classroom. An array
of techniques was applied within their courses. Learnings from the applications were shared
amongst the cohort and with the university and leadership board. Cohort two recruitment is
now in process and will cross all schools within the university.

Coaching may have different degrees of formality and structure. Facilitative coaches see
coachees as equals who make most, if not all, decisions during coaching. Directive coaches
are the opposite, and strive to transfer knowledge to the coachee. The dialogical coach uses
a balance of advocacy and inquiry. They ask insightful questions while imparting their
knowledge. This coaching style has been found to be an effective model between our
colleagues. By creating a model in which designated space and times were established for
coaches and coaches to come together to solve problems and to share teaching experiences,
we are creating a culture that recognizes the importance of teaching and support networks.
The formal peer mentorships provide the School of Professions faculty with accessible
resources for teaching-related questions, modeling, and techniques. To our knowledge, no
other post-secondary institutions have adopted a model of teacher training that includes a
peer-to-peer coaching model.

2.2. Methodology

As an initial study, final grades, both in whole and by grading category, were captured
before and after implementation of educational strategies (k = 2). The sample size (n) per
group ranged from 38 to 77. Use of ANOVA is appropriate if n - k > 0. In addition, the
number of A’s through F’s given per semester were also captured. Grades were analyzed
using Analysis of Variance (ANOVA) techniques, comparing each of the graded means of
sections before and after implementation. However, the ANOVA does not tell you where
the difference lies, thus a t-test was conducted to test each pair of means.

2.3. Results

Based on the ANOVA results in table 1, the null hypothesis can be rejected at the 5% level,
and we can conclude that the means are not all equal, indicating that there was a difference
between the means of the three semesters of data captured.
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Table 1. ANOVA Results

Source of Variation SS df MS F P-value Fcrit
Between Groups 30495.47 7 4356.49 204.29 1.95E-14 2.66
Within Groups 341.19 16 21.32

Total 30836.66 23

Source: Mathien (2020)

The t-tests were used to test the null hypothesis that the means of two populations are equal.
T-tests were conducted across all pairs of means, and found to be insignificant at the 5%
level for all pairs; therefore, we fail to reject the null hypotheses that the means are equal
for all pairings. When testing the last two semesters, when the most changes were
implemented, at the 10% level, the results were found to be partially significant, thus we
are unable to conclusively reject or fail to reject the null hypothesis at this level. The results
from this test can be seen in table 2.

Essentially, an ANOVA provides a statistical test to determine if the means of several
groups are all equal and, as a result, generalizes t-test to more than two groups. The t-test is
used when determining whether two averages or means are the same or different. An
ANOVA can be more useful than a two-sample t-test as it has a lesser chance of
committing a type | error. The ANOVA is preferred when comparing three or more
averages or means. A t-test has more odds of committing an error the more means are used,
which is why ANOVA is used when comparing two or more means.

While the results are inconclusive and do not support statistical changes in the overall
averages between semesters, when looking at the ANOVA results or when looking at the
raw data, means in all areas are improved after implementation of MEP techniques. The
final semester is also the first semester is which no students failed the course. Student
qualitative feedback was also consistent with improvement satisfaction of the course.

3. Conclusion and Recommendations

Learning to be an effective educator is an ongoing process. The academic model that
doctoral students encounter in their Ph.D. programs is limited, and the students that they
ultimately teach are typically quite different than the students in their program. Many new
faculty assume they will be teaching dedicated, academically-oriented students, and are
often surprised to find students who have trouble with writing papers and reading, and
many who have little enthusiasm for learning. It is important for educators to develop
strategies for engaging 21% century students.
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Table 2. T-Test Results

Compare Means (Spring 2019 to Fall 2019)

Descriptive Statistics

VAR N Mean Std Dev
Final Grades Spring 2019 77 81.98 16.99
Final Grades Fall 2019 38 87.47 16.44

t-test assuming unequal variances (heteroscedastic)
Hypothesized Mean Difference 0

Mean Difference -5.48

Variance (Welch-Satterthwaite) 282.77

Test Statistic 1.66

Degrees of Freedom 76

H1: Mul - Mu2 # 0 / Not equal (two-tailed)

t Critical Value (10%) 1.66 p-value 0.10

H1: Mul - Mu2 < 0/ Less than (lower-tailed)
t Critical Value (10%) -1.29 p-value 0.94
H1: Mul - Mu2 > 0/ Greater than (upper-tailed)

t Critical Value (10%) 1.29 p-value 0.05

Var
288.85

270.29

H1 (10%)

H1 (10%)

H1 (10%)

Min

Rejected

Rejected

Accepted

Max

98

98.15

Source: Mathien (2020)
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Developing institutional support for preparing faculty to teach is an important step for both
teaching effectiveness and student retention. The MEP is a move to improving student
education, creating students that are better prepared to enter the workforce, and faculty
members that are supported in their balance of the three pillars of teaching, service, and
scholarship.

This study is an initial look at the implementation of educational techniques learned within
the MEP across three semesters. Data will continue to be tracked, and future research will
also include control variables for overall student GPAs to account for lower admission
standards due to decreased enrollment numbers.
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Appendix A: Sample Course Implementation Plan (Operations Management)

Module Topics Blackboard Pre Assess Post Assess Class Act Semester

oM OER Text Prep Guide Ticket out Team project
Value Chain OER Links  (CT, C, CTM, CM) Quiz {CT,C,CTM, L)
Perf Lecture HW

oM

Overview Prep Guide
Comp Adv OER Text Prep Guide Ticket out  Porter's 5 Forces
Comp Priorities OER Links  (CT, C, CTM, CM) Quiz PEST, CA
Strat Planning Lecture Value Chain

oM

Strategy Prep Guide (CT, C, CTM, GM)
Mfg OER Text Prep Guide Ticket out
Service OER Links  (CT, C, CTM, CM) Quiz

Product/

Service Lecture

Design Prep Guide
Prod/Proc Matrix OER Text Prep Guide Ticket out
Sve/Position Matrix OER Links  (CT, C, CTM, CM) Quiz

Process Process Design Lecture

Selection Process Analysis Prep Guide
Facility Layout OER Text Prep Guide Ticket out  Worked expl
Product Layout OER Links  (CT, C, CTM, CM) Quiz Goldratt Game

Facilty Workplace Design Lecture HW (CT, C, CTM, AA, L)

Design Prep Guide
Quality OER Text Prep Guide Ticket out Red bead exp.
Six Sigma OER Links  (CT, C, CTM, CM) Quiz (CT,C.CTM,AAL)
Other Strategies Lecture HW
SPC/Control Charts Prep Guide

Quality

Mgmt Pracess Capability
SCM OER Text  Prep Guide Ticket out  Designing a SC
Effic/Respon SC OER Links  (CT, C, CTM, CM) Quiz (CT, C, AA)
Push/Pull Lecture

SCM SC Perf Prep Guide
Lean OER Text Prep Guide Ticket out  Paper airplanes
Lean Six Sigma OER Links  (CT, C, CTM, CM) Quiz (CT, C, CTM, AA)
Jar Lecture

JIT & Lean Prep Guide
Capacity OER Text Prep Guide Ticket out  Worked expl
Long-term OER Links  (CT, C, CTM, CM) Quiz (CT, AA)
Short-term Lecture HW

Capacity Theory of Constraints Prep Guide
Intro Forecasting OER Text  Prep Guide Ticket out  Worked expl
Fest Models OER Links  (CT, C, CTM, CM) Quiz BOM game

Demand Lecture HW (CT,C.CTM,AAL)

Planning Prep Guide
Decisions/Costs OER Text  Prep Guide Ticket out  Worked expl
Characteristics OER Links  (CT, C, CTM, CM) Quiz Distribution game
ABC Lecture HW (CT,C,.CTM,AA L)
FOQ/EOQ Prep Guide

Inventory  FPO
Resource Planning OER Text Prep Guide Ticket out  Worked expl
Aggregate Planning OER Links  (CT, C, CTM, CM) Quiz (CT, AA)

Resource Disaggregation Lecture HW

Mgmt Capacity Req Plan Prep Guide
Scheduling OER Text Prep Guide Ticket out  Worked expl
Sequencing OER Links  (CT, C,CTM, CM) Quiz (CT, AA)

Ops Monitor and Control Lecture HW

Scheduling Prep Guide

class
#1 - What - On time 5/5, 4/5,
and 3/5;IP comp 5/5, 4/5
#2 - Each student - index
card: Name & Photo side A,
Side 2 - Q's: 1) when do
you feel listened to?
2) When do you feel
cared for? 3) When do you
laugh at school? 4) When
do you get to be a leader?
5) When do you feel most
safe? Unsafe?
#3 - Brainstorm and dot vote
first class

Interteaching - beginning of
each module

Interteach prep guide
complete based on readings
and

lecture prior to class.

Discussion with student in
different colored ink

Randomly collect as part of
class participation grade

Ticket - end of every class
Part of class participation
"Muddy Point" or "One-

Minute Evals"

Forms provided and collected

Potential other options:
Think or Write/Pair/Share
Kahoot

Partnering techniques - i.e
clock partners

21st Century Skills (SOP
Majors):

CT - Creative thinking, critical
thinking, problem solve

C - Communication

CTM - Collab & teamwork

GM - Adopting global
mindset (model, embrace,
reflect)

AA - Agility & adaptability

L - Leadership
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Abstract

This preliminary study has been carried out with the objective of knowing the
sensitivity and implication of future primary school teachers regarding the 17
Sustainable Development Goals. The questionnaire used was translated from
the work of Niklas Gericke et al. (2018), some questions elaborated on the
basis of UNESCO's definition of sustainable development, aimed at knowing
the awareness that people show towards sustainability. In the proposal of these
authors, knowledge, attitudes and environmental, social and economic
behavior were measured. In our study, whose representative sample has been
3rd grade students in primary school teacher, of the Jaume | University, the
same parameters have been used. The results we found were positive to the
extent that we showed that the sample has an acceptable knowledge, as well
as an implication and responsibility on the subject. As conclusions, we can
highlight the need to include the subject in teacher training, with the aim of
improving, not only awareness and responsibility in the climatic situation, but
also in people's quality of life, the use of Material resources in addition to
promoting educational, social and personal values, as a way of prevention and
positive actions connected with the 17 SDGs. Music should be highlighted as
an important factor in the training and awareness of future teachers.
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1. Introduction

Our proposal places music education as a possible tool to implement the Sustainable
Development Goals (SDGs) in primary school. However, the first step we take is the teacher
training of the future primary school teacher. In our view, SDG number 4, referring to
Education, is the basis for the achievement of the rest of the SDGs, understanding that
poverty and hunger are fundamental, and education will be the tool that will provide
empowerment and employability.

2. Theorical framework

The role that music plays in teacher training, we consider to be crucial, especially from the
teaching of musical expression. In addition to being part of the culture of the people, certain
investigations, as Moreno Fernandez (2018) explains, have been directed to investigate the
connections between culture, sustainability, social and economic development. This author
points out that there are more and more festivals and events for social promotion and
sustainable development. In Sanfeliu's opinion (2010 in Moreno Fernandez, 2018), research
on climate change from musical responses should be taken into account, highlighting musical
and environmental activism, both in urban and traditional music and in classical music

A proof is found in the Ecoarte project, which links the scientific field with art. In this sense,
Sanfeliu (2010) explains that, in order to fight against environmental problems, it is
necessary, in addition to science, creativity that brings the future assumptions of the planet's
situation closer to the imagination, therefore, the Arts can contribute to the Improvement of
the overall quality of life.

Another example is found in the quality of life and sustainability, such as the orchestra of
recycled instruments, which in addition to including social and educational inclusion, art and
culture, raise awareness of the responsibility in the use of materials and their recycling,
joining together music and sustainability. As Gémez (2016) explains, orchestra composed of
children and young people with a complicated situation of risk of social exclusion has been
able to improve their situation thanks to Favio Chavez, its director. With the motto The world
sends us garbage and we return music, they have been able to give a clear example of how
SDGs and music can unite their potential.

As Gutiérrez Martinez (2016) explains, sound can affect the therapeutic level, changing
aspects that affect the physical, mental or spiritual realm, providing an improvement in the
state of well-being. But, in addition, the musical activities that require a group, provide the
acquisition of values such as participation, cooperation, respect, empathy, companionship or
synergy. This means empowering people to acquire resilience, turning music into a tool that
facilitates resilience, through sound and to overcome adversities. In this line, R. Williams,
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emphasizes that hegemony is achieved when the dominant culture uses education,
philosophy, religion, advertising and art, thus allowing the heterogeneous groups that form
society to be included in a natural way (Miller, T. and Yudice, G., 2004).

Taking the principles of UNESCO (2012) on sustainable development, we rely on culture as
an underlying dimension to the three pillars on which sustainability is based: environment,
society and economy.

Areas of the school that contribute to teaching and learning about sustainability, according to
the UNESCO document (2012), would be:2.1. Example of Subsection

Documents should have no more than three levels of headings, which will be numbered with
Arabic numerals starting at 1. The title of the paper should be printed in Times New Romab
13pt bold. The heading of each section should be printed in Times New Roman 11pt bold.
The heading of each subsection should be printed in Times New Roman 10pt italics.

Real life School spirit Participation of the
problems school in community
activities
Special events
(extracurricular Areas of the school that
activities, etc.) contribute to teaching and

learning about sustainability

o\

School policies School action

Participation of
the students

Figure 1. Areas of the school that contribute to teaching and learning about sustainability, according to the
UNESCO document (2012)

3. Methonolgyc framework

The questionnaire used was translated from the work of Niklas Gericke et al. (2018), some
questions elaborated on the basis of UNESCO's definition of sustainable development, aimed
at knowing people's awareness of sustainability. In the proposal of these authors, knowledge,
attitudes and environmental, social and economic behavior were measured. In our study,
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whose representative sample has been 3rd grade students in primary school teacher, of the
Jaume | University, the same parameters have been used.

The resulting sample n33 was randomly selected, from a total of more than 80 third grade
students in primary school teacher. The students had access to googleform, translated and
adapted by the research team. Participation was voluntary and anonymous. | do not know
gave any previous information to the participants, regarding the importance of the 17
Sustainable Development Goals (SDGS).

3.1. Analysis of the results

Although for the most part, the student body has an awareness that you could qualify as
normal, considering that this normality would be a concern for sustainability and the
environment, we detected some issues. Controversial, for example, in the concern about
natural disasters or quality of life. Also in the exercise of democratic rights or infectious
diseases, which do not consider a connection with sustainability. On the other hand, we
highlight the economic understanding, as relevant in 57% and the eradication of poverty with
approximately 46%, although when it comes to attitudes, they do consider reducing poverty
by 85%.

Addressing the actions, it is remarkable the consideration, in 76%, of the usefulness of natural
resources, as well as the need for stricter laws in this regard. 97% believe it is important to
take action against climate change. Releasing the use of water. Regarding knowledge on these
issues, 94% consider it necessary, and in this same percentage the need to have the same
opportunities is recognized, both for men and women. On the other hand, they only consider
in 22% very important that those who pollute more, also contribute more, economically.

As for behaviors, only 42% consider it very important to use vehicles that do not contaminate.
They also acknowledge not making good use of water, nor are they aware of garbage in
spaces other than their own, they do not reflect on their behavior regarding the environment,
by 37%. However, the lifestyle has been changed, with respect to waste reduction. Another
important aspect is the awareness of the behaviors related to health, almost 9% consider it
relevant. Also the behavior towards other people who live in poverty, is only very important
in 17%.

Both the option of second-hand purchases and avoiding purchases in stores or brands with a
bad reputation, is an option that is considered, not with a high percentage, but if it is taken
into account. Based on the results, we consider, on the one hand, to modify the questionnaire
and validate it, to adapt to the reality of the 17 SDGs and the information that needs to be
known, both by the student body and the teaching staff. On the other hand, the training and
awareness of the SDGs is considered necessary, in order to be reflective and to be able to
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reach the implementation in the teaching guides and in the study programs, of the importance
in knowledge and behavior.

Below, we can see some of the 44 figures that are part of the results:

13 (37,1 %)

12(34,3 %)

5(14,3 %)

Figure 2. Relationship of sustainable development with natural disasters

30
26 (74,3 %)
20
10
2(57%) 2(57%) 2(5.7 %)
. 3(86 %)
1 2 3 4 5

Figure 3. Untilization of natural resources for health and well-being
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15 (42,9 %)

8(22,9%) 8(229%)

Figure 4. Use of non-polluting vehicles

14 40 %)

10 (28,6 %)

5 (14,3 %) 5(14,3%)

Figure 5. Garbage collection

234



Ana M. Vernia-Carrasco, Victoria Pastor-Fuentes, Miguel A. Lépez-Navarro

13(37,1 %)

9(25,7 %)

7(20%)

Figure 6. collaboration with humanitarian organizations and the environment

4. Conclusion

In conclusion, we can say that education, in our view, is the perfect tool to raise public
awareness about responsibility for the accomplishment of the SDGs. Music, meanwhile, can
be the main thread and connecting element for the education and training of future primary
school teachers. The need for quality training includes creativity, critical spirit and the
promotion of cultural manifestations that can be approached by teachers and students from
music education. In addition, music drives responsible education, generates new behavior
habits and recovers values of commitment and solidarity.
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Abstract

The explosion of information, not only in print, but in a digital context has
become a fertile area for exploring, transmitting, and disseminating
information, enabling learning and teaching, transforming and creating new
knowledge. Higher education teachers need to be aware of how to train and
guide their students in multiple ways to knowledge, including the ability to deal
with information in print and digital contexts, so information literacy training
should be a priority. This paper aims to list the skills to be developed by these
teachers, preferably integrated into their professional development. Starting
from the framework of tried-and-tested models, a flexible and comprehensive
content structure is proposed, considering the need for their transfer to
students. The importance of collaborative work with higher education libraries
is stressed.
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1. Introduction

On November 11, 1997, UNESCO issued the Recommendation concerning the status of
higher education teaching personnel (UNESCO, 1997) which addressed the main definitions
and concepts of the area, guiding principles, objectives and educational policies that should
frame it. This recognized that advances in higher education are based on the qualifications
and knowledge of higher education teachers, as well as their human, pedagogical and
technical qualities, supported by academic freedom, professional responsibility, collegiality,
and institutional autonomy. In Portugal, the Portuguese Education System's Basic Law
establishes three areas: research, the understanding of the world and the dissemination of
culture and the training of professionals (Esteves, 2011). These three areas have been
competing for the attention and interest of teachers, in a somewhat contradictory or even
competitive way. Higher education teachers' education emerges under various organizational
modalities around the globe: postgraduate training, whether or not integrated into basic
training, optional or compulsory training, more focused on pedagogical aspects or distributed
over different themes (Aramburuzabala, Hernandez-Cesario, Castilla, Angel-Uribe, 2013; O,
Almeida, Viana, Sanches, Paz, 2019). Zabalza (2007) addressed the importance of
competences in higher education teacher, synthetically organized around knowledge
(disciplinary contents to be taught and related teaching-learning processes), specific skills
(communication, didactics, assessment) and teachers' attitudes as trainers (availability,
empathy, intellectual rigor, professional ethics, among others). More recently Rivilla,
Cabezas, Navio, and Dominguez (2019) list some of the skills required of university teachers,
and highlight planning, communication, digital / media design, assessment, innovation, and
research. They detailed that continuous updating is fundamental, namely in the research
processes that involve the updated knowledge of bibliography and the reading and
consultation of scientific articles. In the wake of these goals, Peres, Miranda, Simedo (2015,
p. 219) highlighted the importance of preparing students and teachers for "access, creative
use of information in various media, promoting the strategic use of basic knowledge in
academic tasks". Silva and Farias (2019) also focus on the competences to be developed by
higher education teachers: in the supervision chapter it is urgent to master a series of
competences to provide effective support to their students, namely "bibliographic search,
readings, debates, collection of data, written production, seminar presentations, etc.”, that
require the mobilization of "a set of knowledge, skills, and attitudes related to an effective
interaction with information that makes it possible to solve problems and make decisions",
sustaining information skills (Silva & Farias, 2019, p. 52). Analyzing the perspective of the
advisors regarding the informational skills needed to carry on the research work, they
conclude that the advisors consider as fundamental in the research process those concerning
the “recognition of information sources that make it easier to search, besides the correct use
information” (Silva & Farias, 2019, p. 65).
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2. Aligning information literacy with teaching and learning

Student-centered learning requires the use of learning resources based on print, digital and
multimedia information. Digital libraries, databases, and repositories facilitate the reuse of
research content, providing access to a variety of sources and enhancing the formation of
critical thinking and the creation of more complex ideas while encouraging students to use
resources, and reinterpret them (McGill, 2017). To develop all these skills, information
literacy is used, a theoretical-practical construct that involves the skills to handle information
appropriately and meaningfully, particularly within the academic context. The concept
(ALA, 2000) explains that a skilled person with information skills should be able to
determine the need for information and its extent, access information efficiently and
effectively, evaluate information and its sources critically, incorporate selected information
into its knowledge base, use information effectively to meet a specific objective, understand
the economic, legal and social implications surrounding the use of information and know-
how to access and use it, ethically and legally. More recently the concept has been updated.
In 2016, the Association of College and Research Libraries (ACRL, 2016) adopted the
Framework for Information Literacy for Higher Education. Product of intense work to
redefine the content and skills required to handle information adds reflective discovery of
information, which comprises how information is produced and valued by using it ethically
and legally, creating new knowledge. In this framework, six conceptual frames are
introduced, representing broad ideas applicable to different academic disciplines (ACRL,
2016; Fisher, 2017; Swanson, 2017): Authority Is Constructed and Contextual; Information
Creation as a Process; Information Has Value; Research as Inquiry; Scholarship as
Conversation; Searching as Strategic Exploration. In the context of higher education, the need
to develop information literacy skills is unavoidable, given the underlying objectives of this
level of education (Lopes, Sanches, Andrade, Antunes, Alonso-Arévalo, 2016). One of the
main challenges of teachers is the awareness of their role in guiding the careful selection of
information, which is based on the development of critical thinking (Cruz, Nascimento &
Dominguez, 2019). It is from the awareness of the social environment and their personal and
professional capacities that teachers must act, transmitting knowledge while developing
students' research skills, promoting better learning, investing in the teaching of research
strategies, contributing for the ethical and informed use of knowledge and inducing
authorship and communication experiences in the students. Thus, it is legitimate to consider
information literacy as a fundamental competence for teachers. This outlook is not new (see,
for example, Odalen, Brommesson, Erlingsson, Karlsson & Fogelgren, 2019; Sanches, 2017;
Schrum, Niederhauser, Strudler, 2016). Student mentoring and supervision often includes
tutoring for their research, and close monitoring of the student during the preparation of his
academic work, involving research and in-depth use of information. Shipman, Bannon, and
Nunes-Bufford (2015) relate in-service teachers' information seeking and use habits with
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previous training, thus stating that the results of information literacy training are persistent,
accompanying teachers throughout their professional performance. There is thus a
recognition of the importance of information literacy as competence to be integrated into the
training of teachers, trainers, and educators. This is expressed not only in the report of
experiences and studies such as those mentioned, but also in the further questioning of
interveners, and in the theoretical reflections that this theme has triggered. Godbey's (2018)
practical study is an example that focuses on improving the literacy proficiency of future
teachers. Perzycka (2015) theoretic reflexion underlies the importance of the study and
application of information literacy in a more consistent way, from the deep analysis of the
conditions that constitute it, as well as from the dialogue with theory, from which practices
can benefit. The inspiring work of Maybee, Bruce, Lupton & Pang (2018) explains
curriculum design whose contents are intertwined with intentional involvement with
information. Although higher education teachers may use information in sophisticated ways
to teach their subjects, maybe they are not used to teach students to use information creatively
and reflexively in academic work. This is also the role of teachers in soaking information
literacy in their teaching programs.

3. Study description

Observation of previous studies supports the integration of information skills in the
curriculum of higher education teachers. The reflection thus aims to highlight the impact of
information literacy on the educational and learning context, analyzing paths to be explored
by teachers. In this line of thought, Cowan and Eva (2016) show that by equipping higher
education teachers with tools and skills to teach their students' information literacy more
holistically, it encourages them in their teaching tasks, and research. Communicating,
encouraging, educating and infiltrating information literacy are multifaceted contributions to
meeting the needs of teachers, and this approach is advantageous in that it contributes
significantly to moving from gathering information to creating knowledge.

The University of Lisbon is the largest Portuguese University. Located in the capital, it brings
together 18 Schools (Colleges and Institutes) and serves a population of about 50,000
students, with nearly 3,500 teachers and 2,500 staff. This large university has teaching and
research areas in autonomous units. The Institute of Education is one of the schools, dedicated
to research and education, in education and training in Portugal, and currently has about 900
students. Institutional defies include innovation in the teaching and learning process.

3.1. Objectives

In line with the competencies required of teachers and the new principles of information
literacy in conjunction with academic writing, we sought to design a curriculum proposal
integrated into a Postgraduate Degree in Pedagogy of Higher Education, taught by the
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Institute of Education of the University of Lisbon. The proposal is based on a reflection on
the importance of academic writing as a result and product of intellectual reflection and the
use of information. It is therefore intended to support teachers in guiding students towards
the pursuit of their work, from research to publication, particularly using information literacy.

3.2. Methods

A discipline was designed, framed in the Postgraduate Pedagogy of Higher Education,
offered in the academic year 2019/2020 at the Institute of Education of the University of
Lisbon, concerning the theoretical-conceptual framework of the ACRL Framework. The
objective was to develop and update the skills related to knowledge of tools and strategies
for dealing with information through the exercise of academic writing. The process aimed to
incorporate learning activities, tasks and assessments that require learners to articulate
information needs; use resources in digital environments; organize, process, analyze and
interpret information; and critically compare and evaluate the credibility and reliability of
information and its sources; understanding the academic context and how they can contribute
to the scientific community through written production and academic publication.

4, Results

According to the project of implementation of this proposal, it is presented, briefly, the
characterization and structure of the new curricular unit.
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Table 1. Information Literacy for Academic Writing contents.

Learning objectives

Incorporate learning activities, tasks, and assessments that require learners to articulate information
needs; find information and resources in digital environments; organize, process, analyze and
interpret information; and critically compare and evaluate the credibility and reliability of
information and its sources; understanding the academic context and how they can contribute to the
scientific community through written production and academic publication.

Content

a. Begin academic work - Develop students' skills around information literacy (skills,
dispositions, and attitudes towards information; how and why to get and give back
contributions to the scientific community)

b. Search to write - How to choose a topic, what to look for, where to look, how to develop
a search strategy, how to find the full text, how to evaluate the information found?

c.  Writing ethically - Understand and apply strategies to cite and reference, understand and
avoid plagiarism.

d.  Construct and publish a scientific article - How to organize and present the information
resulting from an investigation, where to publish, what style of writing to use, what to
consider before submitting, dealing with rejection of an article, publishing.

e. Understanding the context of Open Science - digital identity, predatory journals, fallacies
and dangers in fake news, data sharing, scientific repositories

Teaching and assessment methodologies

The methodologies used to assess and consolidate knowledge include the exposure of the main
concepts in the classroom context. Explanation, reflection, and application of the contents about the
research process in resources, selection, and organization of information, articulation, and textual
construction, and application of APA norms in the writing. Case studies, with expository and
participatory methodologies, will be used.

Demonstration of the coherence of teaching methodologies with the learning objectives of the
curricular unit

The practical classes will be used for close monitoring of the writing process and training of
academic skills, particularly in information literacy, using the associated tools. The teaching
methodologies will involve the reading of original articles that constitute case studies that can be
discussed and worked in groups by the students. To better address the issues under analysis, practical
examples will be used to demonstrate the different stages of the processes.

242



Tatiana Sanches

5. Discussion and conclusions

The transdisciplinary nature of information literacy, particularly when coupled with writing
in the academic context, allows us to anticipate appropriate practical applicability. Similar to
the case studies already analyzed, those by Yevelson-Shorsher & Bronstein (2018) or Dawes
(2019) show that information skills education programs that seek to combine these
characteristics seem to be successful. Furthermore, the important collaboration of librarians,
underlined by these same studies, has significant advantages in the knowledge of information
resources in depth so their experience should be harnessed to build significant insights.
Effective information literacy skills are sought through information search to locate, select,
retrieve and evaluate information using a variety of sources and tools, distinguishing between
academic and non-academic sources, compiling, categorizing and managing citations during
the information search process, applying an ethical and legal standard to the use of
information, critically evaluating information sources and resources. By promoting the work
of systematization and communication of information, the search for sources in various
formats, both written and oral, enables us to understand the research process, including the
use of error as a learning strategy. By demonstrating dispositions such as the investigative
spirit, resilience, and confidence to apply knowledge to new problems and situations, we will
be developing skills to safely use technologies in research, and to develop an attitude of trust
in problem-solving, valuing student-oriented learning concepts. This case can be used to
stimulate reflection and inspiration in the education of higher education teachers, particularly
those that seek to facilitate and promote improvements in university students learning’,
especially concerning information literacy, integrating strategies and tools adapted for the
development of information skills.
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Abstract

This paper examines online job advertisements to identify the type of skills
and other attributes required for higher education graduates in European
countries. The data were collected from European job websites in 2019
(n=1,752) for any country and occupation having a job offer requiring
higher education. The empirical analysis starts with a fuzzy clustering to
identify typical skill patterns required by employers. Six clusters emerge from
the data; five can be labelled as adaptability skills, foreign languages,
specific skills, work attributes, and managing skills. The remaining one is
referred to as null cluster with no distinctive required skill. Subsequently, we
examine the occupation and employment conditions associated with each
fuzzy cluster. Despite the demand for graduates, the service and sales related
occupations prevail in the null cluster. In other five well-defined clusters we
find a mix of skills of some high-qualified occupations, and search for
specific skills acquired through work experience.The findings raise the
question about the assignment of graduates in less qualified occupations.
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1. Introduction

Higher education institutions (HEIs) are being pressured to prepare graduates for the world
of work and develop skills and other attributes that help to fit graduates to economic and
labour market imperatives. Stakeholders from HEIs should then know those requirements
to find appropriate responses, notably through the supply of particular courses. In recent
decades researchers have devoted much attention to studying job requirements, especially
through public information provided by employers. Job advertisements have an important
role to play in this discovery. This paper contributes to this research by examining the
contents of online job advertisements in Europe. The goal is to ascertain the qualifications,
skills, and abilities required in occupations for which a job offer exists.

This method of exploring job advertisements has been applied in several studies, but mostly
focusing on a single job, such as the CEO (Ahmed, 2005); an academic field, notably
management (e.g. Bennett, 2002; Arcodia & Barker, 2002) or health (Messum, Wilkes and
Jackson, 2011); and occupations that have been affected by technological change, the
digital library (Choi & Rasmussen, 2009; Henricks & Henricks-Lepp, 2014). Kurekova,
Beblavy, Haita-Falah, and Thum-Thysen (2016) compared three countries and limited their
study to low and medium level occupations, while Kennan, Cole, Willard, Wilson, and
Marion (2006) compared skill requirements of a single job in Australia and the US. To the
best of our knowledge, a comparison across European countries and occupations is still
missing in the literature. In fact, Kurekova et al. (2016) notes that comparative studies
based on job advertisements are still scarce. Furthermore, Beblavy, Akgiic, Fabo, Lenaerts,
and Paquier (2017) emphasise the relevance of job advertisements as a valuable source to
examine both labour market and occupations skill needs.

Nevertheless, some studies claim the lack of clarity on the attributes required by employers
(Kennan et al. 2006). Kurekova et al. (2016) address the representativeness of job
advertisements, while Walsh, Johnson, and Sugarman (1975) note a lack of information.
Walsh and colleagues question, in addition, whether those advertisements reflect the local
labour market, since small employers are less likely to use job advertisements because of
their negligible job openings. Despite the drawbacks, job advertisements provide easy
access to information on the labour market; other qualitative techniques to obtain data are
significantly time and resource consuming for both the researcher and employer.

Available literature on job advertisements shows that a long list of skills and other
attributes are required by employers. Nevertheless, communication and interpersonal skills
are the ones most required (e.g. Choi & Rasmussen, 2009), but some advertisements
express the need of foreign languages, team work, and working under pressure, among
others (e.g. Wellman, 2010).
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We attempt to answer the following research questions: are job offers for graduates or non-
graduates? What does the information included in job advertisements provide about
graduates’ jobs? What type of occupations, skills, and other attributes are in high demand?
To answer these questions, our empirical research explores 1,752 online job advertisements
limited to graduates and post-graduates (masters), collected in 2019, and available on
European Union websites. We compare countries and occupations for which there are job
offers in Europe and apply a fuzzy cluster analysis to identify types of skills and the
countries, industries, and occupations associated with each set of skills.

The rest of paper is organised as follows. Section 2 provides information about the data and
the methodology used to decompose them; the empirical findings are presented in Section
3; and Section 4 concludes.

2. The data and methodology

The data were collected in 2019, on the European Union website EURES and private
website Monster.com. We limited the number of advertisements to 150 per country and
excluded countries with fewer than 40 advertisements. Table 1 shows the proportion of
online job advertisements collected from European websites for the countries meeting our
criteria.
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Table 1.Proportion of job advertisements.

Country %
Germany 8.56
Belgium 3.60
Croatia 3.71
Slovakia 8.56
Spain 8.56
Greece 8.56
Netherlands 8.56
Luxemburg 8.56
Malta 4.57
Portugal 8.56
Czech Republic 8.56
Romania 8.56
Sweden 8.56

We found 230 different skills and other attributes. The first step of our analysis consisted of
a content analysis of advertisements to create a categorisation of terms based on frequency,
literature review, and self knowledge. It should be stressed that around 40 skills specified
the foreign language demand in job advertisements; given their frequency, those were
recoded in “other foreign languages”. Some skills are reported with slightly different names
e.g. orientation towards outcomes, goals, business, solutions; these were aggregated in
“orientation towards results”. A set of skills was clustered in “work attitudes”: iniatiative,
commitment, proactivity, motivation, positive attitude, persistence, loyalty, and caring. The
“personal qualities” include open mind, dynamism, ambition, confidence, and persistence.
Finally, a set of skills remained just the way they appeared in the ads.The subsequent
analysis is based on 19 skills and attributes. To examine the skills by occupation, we used
ISCO and converted each occupation of job advertisements into a one-digit occupation.

3. Empirical evidence

The data were decomposed in fuzzy clusters by means of a grade of membership (GoM)
analysis (Woodbury & Clive, 1974), which revealed six clusters. Table 2 gives a qualitative
overview of skill set categories we can expect to find in each of those fuzzy clusters. At
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first glance, we notice that English and work attitudes appear to be transversal attributes
that are relevant in most skill clusters. On the other hand, some skills are relevant in only
one cluster: analytical skills, adaptability, and IT.

Table 2. Fuzzy clusters: the skill sets in job advertisements.

Job requirements | 1 11 v \Y Vi
Specific skills *

IT skills *

English * * * *
Other foreign languages * * *
Interpersonal skills *
Autonomy *
Problem solving *
Quality *
Work attitudes * * * *
Communication * *
Planning and organisation *

Stress *
Innovation *

Responsibility * *
Personal qualities *
Leadership * * *
Orientation towards the results * *
Analytical skills *
Flexibility and adaptability *

We then labelled the skill sets according to the mix of skills and other attributes that prevail
or are distinctive for clusters. Accordingly, we label cluster | as adaptability skills; cluster I1
as foreign languages; 11 as specific skills; IV as undifferentiated; V as work attributes; and
cluster VI as managing skills. The evidence reported in Table 2 shows that in cluster 1V
there is no distinctive skill required by employers, while in all other clusters a particular
mix of skills prevails. The clusters of adaptability skills (I), work attributes (V), and
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managing skills (V1) include a large number of skills. Work attitudes and leadership are
found across these clusters.

Table 3 reports occupation and employment conditions associated with each cluster of
skills.

Table 3.Characteristics associated with skill sets.

Cluster | Cluster Il Cluster I11 Cluster IV Cluster V Cluster VI

Adaptability  Foreign Specific skills ~ Undifferentiated =~ Work Managing

skills languages attributes skills
Occupation  Managers Clerical Professionals Services and sale Professional Managers

Clerical support Technicians

. Craft and related
support Associate
. trades
Professionals
Contract Direct hirel Direct hire Fixed term Internship Direct hire
Temporary

Working Full time Full time Full time Part time Full time
time
Experience  1-3 years >10 years 4-9 years <lyear <lyear 4-9 years

>10 years

As can be noted, services and sale occupations have no particular skill requirements.
Employers demand graduates but we are uncertain about the need of highly skilled workers
for those jobs. The results suggest that for high qualified occupations, employers indicate a
mix of skills, but also specific skills acquired through work experience.

Furthermore, the employment conditions differ among skill sets. While for occupations
having no particular required skill set, employers offer flexible and part-time job; for others
they are concerned with transaction costs and tend to protect their investment in searching
for and recruiting the best candidates.

4. Concluding remarks

This ongoing research seeks to identify the skills required from higher education graduates
in different European labour markets. Unlike previously published studies based on job
advertisements, our research examined job offers of EU countries and for any occupation.

L« direct hire refers to a situation in which a company that intends to hire a candidate offers them the job directly [...] As a direct
hire involves action and investment from the hiring company, direct hires are usually made when filling permanent roles as
opposed to a temporary or contract-to-hire roles”, https://jobadder.com/glossary-term/direct-hire
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The empirical evidence indicates that a demand for graduates exists for qualified and non-
qualified occupations, but in this latter case no particular skill is required.

The results show that no distinctive skill or other attribute prevails in the cluster that we
labelled as undifferentiated. This is the case of job offers for service and sale workers. On
the contrary, a particular skill set is required for high qualified occupations, which includes
cognitive (analytical skills), interpersonal (communication), and organisational abilities
(orientation towards results). For these occupations, employers additionaly require specific
skills acquired through work experience.

Our preliminary results raise the question about the need of graduates for certain
occupations. In other words, do employers really need graduates for services and sale
occupations? This question deserves further scrutiny.

Further research should compare the results from the two internet sites (EURES and
Monster). We question whether public and private sites differ in the occupations sought and
the contents of advertisements.
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Abstract

This study looks at the research education in universities and is aimed at
assessment of the Baltic — Nordic Higher Education Establishments’
participation to the EU Horizon 2020 Framework Programme on basis of the
open source data. The author analyses university interest in Horizon 2020
support for doctoral students’ training, correlation between university PhD
intensity and involvement in research projects, correlation between
Horizon 2020 success and World university rankings, participation
comparison of Nordic universities versus the Baltic ones. A brief overview of
universities’ commitment to Sustainable development goals is also included.

The study concludes that Nordic universities are more thoroughly engaged
than the Baltic ones and are taking advantage of the Horizon 2020
opportunities; however, Estonia has a remarkable success. Although Nordic
universities are looking for collaboration partners further into Western
Europe than to the neighbours across the Baltic Sea, for teaming activities
Baltic universities choose Nordic mentors. Nordic universities are more
involved in activities leading to excellent research. On contrary — in many
cases participation of Baltic universities is limited to coordination of research
activities without a direct access to the leading European science communities
and respective possibilities for students.

Keywords: Scientific and research education; Horizon 2020; Baltic — Nordic
universities.
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1. Introduction

Fundamental principles laid down in the Magna Charta of the European Universities (Magna
Charta Universitatum, 1988) emphasise close relationship of tuition with research: ‘Teaching
and research in universities must be inseparable’. Therefore, in parallel to academic
education, universities involve students also in research activities thus enriching their level
of knowledge.

The major research and innovation programme Horizon 2020 is open to everyone. Higher
Education Establishments (HES) are top beneficiaries of this programme for both
participations (33%) and EU contribution (39%) received.

This study is targeted at assessment of the Baltic — Nordic HES participation to the
Horizon 2020 activities based on open data: Dashboard (2020), Cordis (2020), Eurostat
(2020), and ETER (2020). However, online databases are updated regularly, and the current
study reflects results as of March 2020.

Earlier correlation for Horizon 2020 participation success and 15-year old students’ mean
performance in OECD Programmes for International Student Assessment was analysed by
Geske and Berzina (2017) concluding that there are no decisive factors responsible for
success in the Horizon 2020.

2. Data Sample selection

A multi-level selection has been chosen for analysing HES performance according to country
group, performance in Horizon 2020 and university’s research profile.

This survey focuses on Baltic — Nordic country group. In terms of Horizon 2020 it means:
three ‘old” member states (Denmark, Finland, and Sweden), three ‘new’ member states
(Estonia, Latvia, and Lithuania) and two associated countries (Iceland and Norway). All of
them are participants of the Nordic — Baltic space for higher education and research.

The top-500 Horizon 2020 performing HES have been selected (Dashboard, 2020): 52/51*
organisations fit the sample requirements: 8 establishments in Denmark, Estonia — 4, Finland
—10, Iceland - 1, Latvia — 3/2, Lithuania — 2, Norway — 8, and Sweden — 16.

Further, according to the ETER — European tertiary education register (last data from 2016),
only universities identifying themselves as research ones have been chosen for the study.
Two universities in Norway and one in Sweden are excluded.

! Horizon 2020 data for University of Latvia and Institute of Solid State Physics, University of Latvia
are merged
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Considering the three above-mentioned prerequisites, 48 universities would form the study
sample. However, due to space limitation only up to three (according to H2020 ranking) per
country are included in the current study (Tab. 1). All Nordic HES (with exception of
Iceland) rank among the top-100 universities according to Horizon 2020 ranking; two
Estonian universities are in the second hundred. The list ends on Latvian and Lithuanian
universities.

Table 1. Baltic — Nordic universities chosen for the study and their international ranking.

H2020> THE® QS* CWUR® Institution Name Country  Acronym  National

(English) rank®
5 101 81 39 University of DK KU 1
Copenhagen
11 184 112 213 Technical DK DTU 3
University of
Denmark
20 115 145 95 Aarhus University DK AU 2
21 41 42 Karolinska Institute SE Kl 1
23 96 107 134 University of FI HY 1
Helsinki
25 96 92 141 Lund University SE LU, SE 4
32 131 119 56 University of Oslo NO uio 1
34 201-250 98 118 KTH Royal SE KTH 3
Institute of
Technology
48 184 134 310 Aalto University Fl AYO 2
58 401-500 359 162 Norwegian NO NTNU 2
University of
Science and
Technology

2 Dashboard, 2020

3 The Times Higher Education World University Rankings 2020
4 Quacquarelli Symonds World University rankings 2020

5 Center for World University Rankings 2019-2020
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H20202 THE® QS* CWUR® Institution Name  Country  Acronym  National
(English) rank®
69 201-250 163 261 University of NO uiB 3
Bergen
78 251-300 395 376 Tampere Fl TaY 4
University®
104  301-350 301 502 University of Tartu EE TU 1
190 801-1000 601- 1273 Tallinn University EE TTU 2
650 of Technology
214 351-400 --- 508 University of IS HI 1
Iceland
~207 801- 801- 1490 Jniversity of Latvia LV LU, LV 1
1000 100
0
301  801-1000 801- - Tallinn University EE TLU
1000
307 1001+ 701- --- Riga Technical LV RTU
750 University
361 1001+ 751- 1631 Kaunas University LT KTU 3
800 of Technology
385  801-1000 458 703 Vilnius University LT VU 1

3. Horizon 2020 activities

The latest official evaluation of the Horizon 2020 is available from 2017, and separate flash
sheets from 2018 - 2019 (EC Horizon 2020 programme analysis, 2020). Published survey
data differ from today’s; although, some trends remain throughout the programme. This study

looks at Baltic — Nordic HES participation in early 2020 for several selected topics.

3.1. Country collaboration and success

Figure 1 reflects relative collaborations (i.e., percentage of project partners from the
respective country). Obviously, that for all selected counties Germany is the most frequent

6 Tampere University was created in January 2019 by merging the University of Tampere and
Tampere University of Technology
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partner due to its size (1% line: around 10% of collaborations), but for Germany Baltic
countries is a minor partner (1% column, collaboration below 1%). But noteworthy is the
country self-cooperation (highlighted diagonal boxes): the ‘big-5" countries go for projects
with more involved participants form the country (collaboration ~9%), while for majority
cases participants from Baltics are included as single country representatives in the projects.

Although Sweden is the most retained (above 3% of EC total contribution) Baltic — Nordic
country as the largest one (Worldometer, 2020), other Nordic counties are more successful
with respect to EU contribution per capita. Iceland, the smallest country in the sample, has
the most successful participants (21%) and the highest EU contribution per capita (338 €).
Also, Iceland is the ‘most Baltic — Nordic’ country: 19% of its project partners come from
the region. Baltic countries are far behind the Nordic neighbours. However, Estonian success
is remarkable — contribution per capita is higher than in UK, France, Spain and Italy.

FRIES | IT [NL [BE|SEDK] Fl [NO|EE] IS | LV]LT

DE 131 12 | 12 | 14 | 12 | 13 9 | 919110

UK 9 o T 99189 7 191751 s

FR 10 1 10 7 9181 9

ES 9 s 177718

T 9 s T 7T e

NL 6 151615

BE 5 41515

SE 3 41313

DK 3 (3127772

Fi 3 31313

NO 2 5 12772

EE 071 141

IS 03 |02

LV 1106 1

LT 1 105
Total for BN, % 13 115 | 14 | 15 | 17 | 19
H20 application & 4o ¢ 17 1 5 | 16 | 15 | 19 | 20 | 17 | 16 | 15 | 18 | 15 | 21 | 15 | 15
success - 17%
EU contribution, % 15 | 13 | 11 | 9 | 8 | 8 | 5 | 34 | 26 | 2.2 | 2.2 1038 0.23] 0.15 | 0.14
EU contribution {3151 o5 | g4 | 99 | 70 | 220 | 220 | 171 | 226 | 207 | 207 | 144 | 338 | 41 | 25
per capita, €

Figure 1. Relative collaboration, success and contribution for selected countries (%). Source: Cordis (2020).

3.2. Excellent science and Enhancement of educational programmes

Projects under Excellent science consolidate research and promote competitiveness on a
global scale. The best HES invest efforts for this pillar; however, Baltic universities are
seriously lagging behind the Nordic neighbours (Fig. 2). Hereinafter data are provided in
percentage of the ‘reference’ projects against the total number of projects.
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Tallinn University = TLU |

Riga Technical University = RTU |

Kaunas University of Technology = KTU |
University of Tartu=TU |

Tallinn University of Technology = TTU |
KTH Royal Institute of Technology = KTH |

The Norwegian University of Science and. ..
Technical University of Denmark = DTU |
University of Latvia=LU, LV |

University of Tampere = TaY |

Vilnius University = VU |
University of Iceland = HI |
Aalto University = AYO |
Aarhus University = AU |
University of Bergen = UiB |
University of Helsinki = HY |
Karolinska Institute = KI |

Lund University = LU, SE |
University of Oslo = UiO |
University of Copenhagen = KU s —

0% 10% 20% 30% 40% 50% 60% 70% 80%

Figure 2. University involvement in Excellent science projects (%). Source: Dashboard (2020).

Horizon 2020 foresees a special activity co-funded with national governments for advancing
national/regional/international programmes for Doctorate and Post-doc researchers' training.
By early 2020, 87 such projects have been supported (Dashboard, 2020); about a quarter of
them have participants from Baltic — Nordic countries (mainly Nordic): Finland — 20, Sweden
—19, Denmark — 7, Iceland and Norway — 2 for each, Estonia — 1. The top-listed universities
(Tab. 1) are also the most engaged for this activity. Based on participation intensity in
Excellent science projects, it is obvious — Nordic HES have more opportunities for promotion
of students’ scientific and research education.

3.3. Research and innovation versus Coordination and support activities

Research and innovation projects (RIA) are aimed at development of a new knowledge versus
coordination and support actions (CSA), which do not enclose any research activities;
therefore, scientists are more interested in the collaborative research. There is no significant
difference in the share of research projects among Baltic — Nordic universities (grey bars,
Fig. 3). However, when involvement in Excellent science and research projects is aggregated
(Fig. 2 and grey bars Fig. 3), Nordic universities are far ahead. Therefore, it could be
concluded that scientists (and thus also students) from Baltic universities are less integrated
into the European Research Area. The said is reflected also by considerably lower citation
index (THE, 2020) for Baltic researchers.

Yet, Baltic participants are thoroughly involved in research supporting activities — CSAs, i.e.:
establishment of thematic research networks, conducting of studies, etc. (blue bars, Fig. 3).
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Figure 3. Involvement in research (RIA) and coordination-support (CSA) projects (%). Source: Dashboard (2020)

3.4. Spreading excellence and Widening participation

Estonia, Latvia and Lithuania belong to so called ‘widening countries’ eligible for special
Horizon 2020 support actions. The most influential of them are Teaming activities aimed at
consummating existing research centres in ‘widening countries’ through coupling with
leading European research institutions.

Baltic countries’ efforts have resulted in 2 teaming projects for Latvia (3 universities) and
one for Estonia. Two of three Baltic teams have chosen mentors form leading research centres
Nordic countries (Tab. 2): here Baltic — Nordic neighbour links work well.

Table 2. Baltic — Nordic Teaming activities

Project Baltic participants Nordic participants Other participants

CAMART? Institute of Solid State Physics, <TH Royal Institute of
University of Latvia, LV Technology, SE

RISE ACREO, SE

RISE Research Institutes
of Sweden, SE

BBCE Riga Technical University, LV AO Research Institute

. . . Davos, CH
Latvian Institute of Organic

Synthesis, LV University of Erlangen-
. . L Nuremberg, DE

Riga Stradins University, LV ! g
FINEST Tallinn University of Aalto University
TWINS Technology, EE Foundation, FI

Ministry of Economic Affairs ~ Forum Virium Helsinki,
and Communications, EE Fl

Source: Dashboard (2020).
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3.5. Doctoral students and Horizon 2020

Doctoral students in science and technology fields for Estonia and Finland are at 0.7% and
1.3% of the 20-29 years aged population (Eurostat, last data from 2012). These countries
have improved the performance in comparison to the previous EU research programme (FP7,
Dashboard). For example, Estonia accumulated around 0.2% of total FP7 EC contribution,
but in Horizon 2020 it has doubled its share (0.38%, Fig. 1). Also, Finland has slightly
improved from 1.9% to 2.2%, while Latvia and Lithuania (0.3% doctoral students for both)
remain at the previous around 0.1% level. Draft trend: countries with higher Doctoral
students’ ratio have higher potential for future growth — a topic for study in Horizon Europe.

There is a correlation between Horizon 2020 funding attributed to one Doctoral (PhD)
student and the number of total PhD students enrolled and graduated (Fig. 4). According to
Lehman et all. (2013) Spearman’s correlation coefficients are respectively 0.50 (moderate)
and 0.68 (strong). One can conclude — a university investing more in research can attract
more students and provides more possibilities for research education.

140000 140000
e B .
120000 g 120000
100000 2 100000
A~
80000 ° . S 80000 . .
. = .
. & .
60000 = & 60000 e
! ~ e » e e
40000 . DRSS ° T 40000 e -
B . o o E o e
s
20000 . 2 20000 e
*e - .
=
0 0
0 1000 2000 3000 4000 5000 6000 0 500 1000 1500 2000 2500
Enrolled in PhD studies Totral PhD graduates

Figure 4. Correlation between Horizon 2020 funding and PhD intensity. Source: ETER & Dashboard (2020).

4. Universities and Sustainable development

The next Horizon Europe programme is aimed at achieving Sustainable development goals
(SDG, 2015). Therefore, it is interesting to look how universities cope with these goals today.
In 2019 THE has published a ranking focusing on how HES are contributing to the
Sustainable development goals. The list reflects 4671 HES performance against SDGs.

Fifteen Baltic — Nordic HES are included, half of them among top-100 (Fig. 5). The best are
Swedish universities; from Baltics, only Latvian have submitted data on SDGs. A
university’s final overall score is calculated by combining its score for SDG 17 (mandatory)
with its top three scores of other SDGs; therefore, all are not assessed against the same SDGs.

It is certainly worth emphasising the University of Gothenburg (Fig. 5, grey highlighted, not
included in sample of this paper as ranks 7 for Sweden). Hypothesis: mission based
Horizon Europe programme could become a game-changer for university participation.
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Rank Name Country; SDG3 | SDG4 | SDG5 { SDG8 ! SDG9 | SDG13 ! SDG16 { SDG17
6 {University of Gothenburg SE 8 1 3 101-200 30 38 30
7 iKTH Royal Institute of Technology { SE 37 1101-200 2 3 9 14
15 iUniversity of Helsinki FI 93 }101-200{ 31 2 0 11 4 9
19 iAalto University FI 201-300 87 101-200 | 101-200 10 27 101-200 5
53 {University of Bergen NO 39 1201-300f 87 !101-200 1 101-200 74 59
75 iUniversity of Eastern Finland FI 81 {201-300 { 101-200 } 101-200 { 101-200 } 101-200 84 101-200
92 iUniversity of Latvia LV 301+ {201-300 { 101-200 2 101-200 97 80 49
97 iAalborg University DK w 19 45 34 48 201-300

Figure 5. Baltic — Nordic universities” commitment to SGDs. Source: THE (2020).
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Abstract

Current Higher Education students have grown up in a society characterized
by the massive use of information technologies, which affects the way they
expect to acquire new knowledge. In Chemical Engineering studies, in
particular, traditional problem solving methods tend to bore students and, as
a result, do not yield efficient learning. Fortunately, there exists a large list
of software packages with specific Engineering application which, if properly
used, may help create a better learning environment.

Under the above premise, a project is being conducted, between 4 Higher
Education institutions from 3 different countries (Spain, Portugal and
Romania), on the effect that the integration of computational tools may exert
on the students’ knowledge acquisition and predisposition to learn. We also
aim to establish a comparative evaluation of the advantages and drawbacks
of different computer software when facing typical Chemical Engineering
problems. From our survey results and students’ comments we conclude that,
in general, the new methodological approach engaged their interest more
than the traditional one, and helped them gain knowledge on the working
principles of simulations. Moreover, the use of computer software in the
classroom is acknowledged by the great majority of the students as a key skill
which may improve their employability prospects.

Keywords: Chemical Engineering; educational computer software; ICT
competences; internationalization.
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Effective integration of computational tools into Chemical Engineering studies

1. Introduction

It is well known that our society is ruled by an increasing and generalized use of
information technologies at all levels, a situation which has also reached the Higher
Education level. In fact, most students expect to use electronic devices as the only way to
access information when learning. Traditional masterclasses tend to bore them. Thus, a
successful integration of technologies into their courses seems a very good approach to
engage them. Moreover, in the Chemical Engineering discipline, the use of computers in
process control, simulation and design has become an essential technical competence that
must be acquired by all future professionals (Gillett, 2001).

The matters which constitute the core of Chemical Engineering studies, such as Unit
Operatations, Chemical Reactors, Fluid Mechanics, Process Control and Optimization, etc.,
involve a great load of complex and tedious calculations. Traditional problem-solving by
hand makes the students feel uncomfortable and does not always facilitate a deep
understanding. Fortunately, the integration of commercial software in the classroom may
help design more appealing teaching programs. Use of software enables more realistic
open-end problems, which yield a better comprehension of the fundamentals, and allows
the students to investigate the effect of the process variables with more flexibility. Table 1
gathers some information on the software packages used in the present experience. The
selection is based on two issues: a) as one of the project’s target is to compare strengths and
weaknesses, it was necessary to provide a list of software with different characteristics in
terms of graphical interface, difficulty, relative widespread use, programming, etc.; b)
availability and expertise of the teaching staff participating in this project.

Table 1. List of software package used in this project.

Software Company Availability Type Programming Difficulty

MS Excel Microsoft High Spreadsheet Optional Low/medium

Python Python Soft. ~ Free Programming Yes High
Foundation language

Mathcad PTC Low Engineering maths Optional Medium/high

Aspen Plus  Aspen Tech Medium Process simulator No Medium

The use of individual software packages in Chemical Engineering teaching has been
reported (Binous, 2008; Parulekar, 2006; Roman and Garcia-Morales, 2019; Wankat,
2006). However, to the best of our knowledge, there is still a lack of studies which compare
their adequacy for specific matters. A comparative evaluation on the use of different
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computer software carried out on core matters of Chemical Engineering by a coordinated
team of academics would allow discovering the specific features that make each of them
more suitable than the others for a certain type of problem in this field.

Under the above hypothesis, a project on the integration of computational tools into core
matters of Chemical Engineering studies is being developed between 4 Higher Education
institutions from 3 different countries (Spain, Portugal and Romania), aimed to:

= Establish a comparative analysis of the strengths and weaknesses of each software
package.

=  Find out whether the approach enabled a more efficient learning.

= Assess the students’ predisposition to learn with the application of the method.

2. Methodological approach

One of the most positive aspects of this project is the constitution of a work team composed
of 7 academics from Spain, Portugal and Romania, all of them working in the field of
Chemical Engineering. Due to different affiliations, the team was organized into 5 groups.
In any case, the methodology herein described corresponds to the joint project and not to
the individual activity carried out at every institution.

2.1. Preparation of proposals and surveys

In September 2019, each group was required to propose 2 activities, involving the effective
integration of computer software for improving the students’ comprehension and
strengthening ICT competences. A preliminary videoconference enabled the participants to
agree on both topics and software packages.

The project coordinator prepared two different surveys: a) the first one was aimed to know
about the students’ satisfaction; b) the second survey was intended to gather information on
the teachers’ background. Both students and teachers were asked to rate every item between
1 (completely disagree) and 5 (completely agree). At the end of the documents, a blank for
additional comments was provided. Finally, an editable MS Word template was also
provided for the participants to report the results.

2.2. Activities implementation and evaluation

Each lecturer was free to decide whether the activities should be conducted individually or
in groups; in the classroom, computer lab or at home; with one software or several, etc. In
most of cases, a previous software training was necessary because the students only had
basic knowledge of them. Both transversal and conceptual competences should be assessed
through the corresponding assignments, which should be marked between 0 (lowest grade)
and 10 (highest grade).
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2.3. Project framework and analysis of the results

In brief, the following questions have guided the process of evaluating the software
implications on the learning process: a) did it give the chance for an easy graphical
solution?; b) did it provide any professional skills?; c) did it allow for natural notation in
terms of writing equations?; d) did it enable accuracy and time-saving as compared to the
traditional hand problem-solving method?; e) did the creation of code/worksheet entail a
big concern to the students?; f) did it allow for easy editing of existing code/worksheet so
as to vary the variable of study?; g) was the analysis of both experimental data and
theoretical models possible?

Moreover, in relation with the two other goals, surveys and assignments grades have also
contributed to collect information on students’ satisfaction and performance.

2.4. Final report

At the end of the project, the coordinator will have to submit a final report to the funding
organization (Vicerrectorado de Innovacion y Empleabilidad, UHU) so they can evaluate
whether the project has yielded effective learning and has fulfilled the stated objectives.

3. Results and Discussion

3.1. On the teaching staff
From the lecturers’ survey (7 lectures), we highlight the following information:

= In general, all the participants have previous experience on the integration of
computational tools into Chemical Engineering courses, and they have learnt how
to use use all the software by themselves.

= However, some of them have never participated on a teaching project on this topic,
and the majority of the team has never published results on this type of
methodological approaches.

= Most of them admit that using software has implied more effort than traditional
problem solving.

= Fortunately, there seems to be a common perception that the project has been well
received by the students and has enhanced their interest and participation.

= In general, their home institutions provide the computational facilities needed,
although sometimes they make use of the students’ own laptops.

3.2. Adequacy of the software used in specific applications

A Python code based on elastic collisions between gas molecules was developed for one of
the activities. It enabled the students to run a set of simulations on the chemical kinetics
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laws from which they were asked to analyze the results in the context of the kinetics theory
of gases. Figure 1la illustrates the simulation of a first order reaction. As a drawback,
programming the code was not an easy task. So, the instructor had to develop the code and
then make it available to the students. Fortunately, the code can be transformed into
executables for the students to download and use at home. In this way, Python allowed the
creation of a tailored application, commercially unavailable, for the simulation of a specific
process with educational purpose. Also, it is possible to edit the code so that the application
is run in “game” mode, which would increase further the students’ motivation. Other
positive aspects of Python are that it is open source and there is a large number of
specialized libraries available. For the students to acquire a more solid knowledge, the
lecturer who wrote the code recommends to use Python in a coordinated way with a more
traditional approach.
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Figure 1. Selected examples of the digital teaching material developed for the project.

Another activity, involving the separation of azeotropic mixtures by fractional distillation,
was carried out using the process simulator Aspen Plus. One example, for a separation of
water and methy-ethyl-ketone by the pressure-swing method, is shown in Figure 1b. Aspen
Plus provided great flexibility for implementing a “sensitivity” analysis aimed at an easy
and fast manipulation of the key process variables, and for exploring “what-if” scenarios,
with reduced learning time. Another positive feature is the availability of the latest
thermodynamical models and data libraries, which provide accurate designs. However,
given that the students do not perceive the details of the calculations, there exists a big
concern about the so-called “black-box” effect, that is, a superficial understanding of the
problem. To minimize that, the Mathcad software will be used in parallel with Aspen Plus
simulations in a further activity next semester. It will allow us to create a more efficient
learning environment in the computer lab. The main disadvantage about Mathcad is its
typically low availability in Higher Education institutions.

MS Excel was used to implement three other activities. It proved to be successful in
applications which involved repetitive calculations and which required to organize a big
amount of data, obtained from lab experiments, in a simple way. In our project, for
example, MS Excel was used to determine the surface tension coefficient of three
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surfactants at three different concentrations, by the gas bubble method. However, MS Excel
is a very versatile tool which enables more advanced applications if used conveniently. This
is exemplified by one of our approaches consisting in the design of a stationary single or
multi-effect evaporator through the implementation of a solving algorithm involving the
powerful logic functions. The tool provided flexibility for the study of the main process
variables and allowed fast editing, thus enabling easy understanding of the evaporator
performance. Finally, evidences of the above reported flexibility of this tool are manifested
by another proposal consisting in a transient process taking place in a double tube heat
exchanger, for which the time dependent temperature profiles were examined. Some other
advantages of MS Excel are: it is always available at the University computer labs; almost
all the students have some previous knowledge on this software, what facilitates a lot the
activities implementation; everyone has MS Excel installed in his/her own laptop.
However, if compared to previous software packages above described, its graphical
interface is less user-friendly, lacks of natural notation and it has more limitations to
develop complex calculations. A summary with the 5 activities so far completed is shown
in Table 2.

Table 2. Summary of activities developed during the Winter semester 19-20.

Activity title Matter Year Software n*

Unsteady-state operation of a concentric tube heat Heat 3rd MS Excel 56

exchanger transfer

Improving the understanding of chemical kinetics Chemical 1st Python 70

using an application created with Python kinetics

Complex Distillation Methods for the separation of Unit 3rd Aspen Plus 6

azeotropic mixtures operations

Interactive design of an evaporation unit using Excel  Unit 3rd MS Excel 15
operations

The influence of some surfactants on the surface Applied 4th MS Excel 6

tension coefficient chemistry

* number of students who filled in the survey

3.3. Students’ feedback and main implications on their learning process

The results of the students’ survey (a total of 159 participants, 57.9 % male and 42.1 %
female) are summarized in Table 3, in terms of average score + standard deviation. All the
students belong to Bachelor’s Degrees in Chemical Engineering and, as specified in Table
2, most of them are in the last two years of their study programs. In the overall calculations
the same weight was assigned to each activity, no matter the relative number of
participants. The surveys evidenced that:
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In general terms, the use of software catalyzed a better understanding of
theoretical contents and made the course more attractive.

Regardless of the digital tool used and of the home institution where the activity
was carried out, the great majority of students considered computer skills as very
important for their professional career as well as for their final project.

Students do not accept as valid the statement “I prefer to solve problems by hand”,
and they consider that computational methods are easier. In fact, they propose to
extend their use to other subjects in their study programs.

With respect to the previous knowledge of the software, statistics by software type
(not shown) showed that Excel got the highest score and Python the lowest.

The opinions coincide on that the load of digital tools during their studies is only

medium.

Table 3. Students’ survey results.

Questions p*o*
1. The software used enabled a better understanding of the theoretical contents 4.05 £ 0.68
2. The software used made the subject more attractive 4.26 £ 0.67
3. The software used was familiar to me. | did not need any previous training 2.93+0.41
4. The software used enabled to analyze different alternatives and to decide 3.99 £ 0.55
which one is best
5. The software used can be applied to other subjects 4.24 £ 0.66
6. 1do not like computers, | prefer to solve the problems by hand 2.20+0.82
7. To solve problems by hand is much easier than with software 2.54 £ 0.64
8. To gain computer skills is important with a view to my final project 4.29 £0.40
9. Most of my teachers make use of computer software to solve the problems 299 +£0.41
10. To gain computer skills is important with a view to my professional career 4.66 +£0.24
Please, indicate overall impression of the experience 4.03+0.69

* average = standard deviation
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Additionally, the most relevant comments provided by the students are presented:

= “For us to carry out a everyday use of Excel, we’d need more training”.

= “l enjoyed the team work. It offered me the chance to get to know my classmates
much better”.

= “The activity helped leave the usual daily routine”.

= “The assignment was ok, but we had some problems handling the software”.

= “The graphical interface (Python) was useful to understand the reaction which was
taking place”.

4. Concluding remarks

This is a good example of internationalization of teaching practices at the University level,
following one of the priority lines of work of the European Higher Education Area. It is
also in line with the promotion of the digital culture.

With regard to the teaching staff, they were qualified in the use of computer software and
had previous experience on their integration into Chemical Engineering subjects. Even so,
the majority of the team had never published results on these methods. In general, the
Engineering lecturers recognize their lack of theoretical formation on the issue as the main
concern which makes them feel uncertain and prevent them from taking a step further. They
also admitted that preparation of the material took more time and effort than traditional
masterclasses.

As for the students, in general they acknowledge whichever digital tool that teachers are
willing to use. One of the key phrases was “the activity gave us the chance to leave the
usual daily routine...”. This summarizes very well the students’ feeling, who are annoyed
with the traditional learning methods that are most of the times used in the lecture room.
Gaining skills which they consider really useful for getting a job (ICT skills) is one of the
things they care most. However, the use of digital tools during their studies is less than
optimal. Moreover, using computer tools also promoted interpersonal relationships.
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Abstract

This paper outlines a unique model catalyzing change in teaching and
learning known as the Digital Learning Laboratory (DLL) model that a large
research university in the northeastern United States currently employs. We
focus here on the MOOC work that the individuals in the DLL lead that have
spread to improvements in teaching practices and learning experiences
across departments beyond MOOCs. We discuss the MOOC development
process and the ways in which this process can differ greatly from the
development of an in-person course creating the initial and continued need
for the DLL. Then, we describe the Digital Learning Laboratory, a
community of practice of academics with advanced degrees in their field of
specialization and housed in the relevant departments across our university.
Finally, we discuss potential advantages of this model, including having a
person with subject-matter expertise leading MOOC and hybrid projects and
not requiring a different tenure-track faculty member to learn MOOC
development skills for each new course.
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1. Introduction

It has been over seven years since the New York Times declared 2012 the “Year of the
MOOC” (Pappano, 2012). In this time, Massive Open Online Courses have
matured. Though the initial hype associated with MOOCs has died down, these online
courses have started to take a central role in a variety of higher educational opportunities.
Through the MicroMasters program on edX, learners can complete graduate-level
coursework, add to the credentials of their admission application portfolios, and earn
credit from a partner university accepting that student (Barbosa De Almeida Cabral, Ribeiro
Jorge & van Valkenburg, 2017). Fully online Master’s degree programs at scale are
increasing educational access while decreasing degree cost (Goodman, Melkers & Pallais,
2019), and MOOCs are expanding how we think about hybrid education (Pérez-Sangustin
etal., 2017) and continuing education (Zipper, 2016).

This paper outlines a unique model to transform teaching and learning in higher education
known as the Digital Learning Laboratory (DLL) model that emerged as a result of the
initial excitement over MOOCs and sustained due to the success and broader impact in
departments and across a large research university in the northeastern United States. We
begin with a general overview of the MOOC development process, and then describe the
DLL approach and the reasons that this approach is particularly well-suited for facilitating
change in teaching and learning in the university.

2. Why MOOC:s Initiated a Need for Embedded Cross-Disciplinary Academics
in Departments

MOOC development frequently remains a time- and resource-intensive process. Though
exceptions certainly exist (Nissenson & Shih, 2015), MOOC development budgets are
generally high and may not include costs from the time spent by faculty or other existing
university staff on the project. The following section outlines a number of considerations
that one must address when developing a MOOC, identifying areas where MOOC
development differs substantially from in-person course development.

2.1. An Overview of MOOC Development

There are a variety of different steps and considerations to address when developing and
running a MOOC. The following list outlines many of the steps in course development,
though not exhaustive:

e Determine the goals and learning objectives of your course and develop an
overarching course plan aligned with those goals and objectives
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e Make design choices for your course that incorporate evidence-based best
practices.

o Develop video resources from storyboarding to recording, editing, and animating.

o Develop text-based resources.

e Create original figures/diagrams/artwork.

e Secure intellectual property rights to use third-party charts/images/readings.

e Incorporate universal design for accessibility.

e  Plan how to assess student learning.

o Write assessments that align to the objectives.

e Create interactive demonstrations, simulations, and visualization tools for the
learners.

e Beta-test all course materials before making them available to the general public.

e Monitor discussion forums and provide learner support while the course is
running.

e Analyze course data after the course run is complete.

e Reuvise the course during and after the course run to incorporate learner feedback
and data for future runs of the course.

e Manage a team and complex project of many parts on time and within budget.

2.2. How does MOOC development differ from the development of an in-person course?

A number of the steps of MOOC development are not wholly or partially necessary when
developing an in-person course, but many steps should also happen for an in-person
course. However, there are a number of ways that MOOC development differs
significantly from the development of an in-person course due to the public nature of the
final products, scale of access, and self-imposed standards for publication-level quality that
are not often to the same level for in-person teaching.

Many of these differences relate simply to the scale of MOOCs. The challenge of
developing a learning experience where learners have their needs met and feel connected to
the wider course community is a larger challenge at scale. MOOC instructors and institutes
must determine how they will provide support for a large number of learners, ensuring that
these learners have resources available when they have questions about or struggles with
the course material.

Assessment is a particular challenge when considering education at scale. The easiest
approach to online assessment—multiple choice questions—is also the most challenging at
developing and assessing higher-level cognitive skills. Looked at through the lens of
Bloom’s taxonomy, multiple choice questions do a good job of assessing skills relating to
knowledge and comprehension, but alternative assessment techniques need to be considered
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to develop and assess skills relating to application, analysis, synthesis, and evaluation.
Instructors often turn to peer-evaluated grading to assess and assign grades to MOOC
learners, and there is limited research that supports the ability of peers to relatively
accurately assign grades to their classmates (Peich, 2013). Questions, however, of
providing meaningful, expert feedback to MOOC learners remain.

In addition to preparing for a large number of learners, MOOCs also tend to consist of a
particularly diverse set of learners. This diversity can prove to be one of the exciting
benefits of MOOCs; learners from around the world can learn together and support one
another on course forums and social networking sites related to the MOOC. However, to
meet the needs of our learners, when developing and running a MOOC, it is important to
consider that learners 1) are of a wide variety of ages, 2) have varying educational
backgrounds, 3) have a variety of levels of comfort with the language of instruction, 4) may
have physical or learning disabilities, and 5) come from a variety of different cultural
backgrounds. This is a much different situation than a typical university classroom, where
students have a smaller range for demographics like age or backgrounds and represent
diversity from one or two of these categories at a time. MOOC design has to include the
diverse needs of the learners from all five of these categories that fall within a wider range
in the same course at the same time.

Finally, managing the use and reuse of third-party materials in MOOCs matters much more
than in-person classrooms. Instructors preparing for an in-person course show video and
images in class or assign readings from copyrighted sources under fair use guidelines,
benefiting from university library resources, or aligned with the historical practice of the
burden of purchasing a textbook being on the student. Requiring learners to purchase
course materials like textbooks or access to a research paper behind a paywall diminishes
the no- and low-cost benefit of MOOCs and adds a barrier to access. This means that
instructors need to either 1) secure the rights to third-party resources, 2) search for open
source alternatives to these resources or 3) take the time to develop a course that is self-
contained and can stand alone without the incorporation of any third-party materials. All of
these alternatives tend to consume significantly more time and/or resources than assigning a
chapter in a textbook or assigning students to read a journal article available through the
university.

The simple educational potential of this online environment can also complicate the process
of course development. An online learning environment can provide students with a rich
variety of resources, such as virtual field trips (Quintanilla-Terminel, Pec, and Jagoutz,
2019), three-dimensional video animations, and interactive online demonstrations.
Furthermore, an online learning environment can provide an extensive amount of data to
course instructors, allowing them to revise and update course materials to best serve the
learners in the course. All of these examples represent exciting opportunities to provide a
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rich experience for online learners; however, they also represent a significant time
investment and require particular expertise on the part of the course developers. Given the
demands on tenure-track faculty time already, the ability to prioritize or dedicate time to
learning new skills specific to MOOC or hybrid initiatives were unlikely. So instead,
individuals rose to taking on these responsibilities in close collaboration with those faculty
when MOOC:s started.

3. The Digital Learning Laboratory

3.1. An Overview of the Digital Learning Laboratory Model

The Digital Learning Laboratory is a community of practice consisting of academics who
are housed in and reporting to different departments and take responsibility for MOOC
development, hybrid learning initiatives, and research related to these projects. These
individuals hold advanced degrees in their field of specialization; for example, a DLL
member in the Department of Physics will hold an advanced degree in that discipline,
typically a doctorate. The DLL members lead the production of MOOCs in their
department, and they work closely with the faculty to develop these courses. The specific
professional tasks of each DLL members vary by department and is deliberately kept
flexible so that the position can be customized to their department's needs; however, all
DLL members devote either all or a significant portion of their time to digital learning
initiatives. The members of the Digital Learning Laboratory meet on a regular basis to
discuss best practices in digital education and to support each other with course
development. Members of the Digital Learning Laboratory are divided into two main
categories:

Digital Learning Scientists: The Digital Leaning Scientists are responsible for the MOOC
development efforts of an entire academic department. They are employed only in
departments that have a substantial MOOC development program, and typically hold an
appointment as Lecturer within their departments. The DLL scientists are responsible for
overseeing the execution and helping to develop the digital learning strategy of their
academic department. They manage teams and projects to coordinate course development
of a variety of different MOOCs and hybrid learning efforts of their departments on
campus, as well. Digital Learning Scientists also conduct research to better understand
engagement and learning design in MOOC development.

Digital Learning Fellows: Digital Learning Fellows are most often postdoctoral associates
who also have a strong background and interest in the field of education. The role of the
Fellows tends to be somewhat more focused than the role of the scientists, leading the
development of a single course or course series, for example. Like the Scientists, the
Fellows also support residential education at our university, and many conduct educational
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research as well. In departments with established online learning programs, the Fellows
tend to work under a Digital Learning Scientist, while in departments with smaller
programs, they work independently.

3.2. Alternatives to the DLL model of course development

To our knowledge, the DLL approach to MOOC development is unique to our university.
There are a number of alternative methods for approaching MOOC development, including
1) having faculty take the lead, reaching out to specialists as-needed in the course
development process and 2) coordinating course development through a centralized
MOOC/technology/teaching and learning center that includes instructional designers and
technology experts, but no subject-matter experts.

3.3. Advantages of the Digital Learning Laboratory model

We believe that the Digital Learning Laboratory model has several important advantages to
alternative models of MOOC development or efforts to improve teaching and learning.

Most importantly, the DLL academic who is responsible for overseeing course
development has expertise in the field in which they are developing a course and a strong
background and interest in teaching, which provides a number of advantages over a
centralized system with no such experts:

e Because faculty collaboration is essential in this process, it is very useful to have a
colleague who “speaks the same language” as the faculty and who the faculty can
trust to understand the critical learning objectives and teaching approach of the
course.

e The DLL academic has a strong understanding of the material that they are
charged with teaching, and they understand how that material fits more broadly
into their field of specialization. They can make course design decisions that
reflect the learning and ideas that are most important to their field of practice.

e The DLL academic can independently develop assessments, videos, and other
course materials with only minimal input from the faculty. This lessens the
obligation and time of the faculty to develop all of the course materials on their
own.

e The DLL academic can directly support the learning objectives of the course and
serve as the instructor running the MOOC when live.

e The DLL academic serves as the resident expert on topics outside of the discipline
that faculty feel receptive to getting advice on for their teaching. These topics
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include educational technology, best practices for pedagogy, and the research
behind the learning sciences to implement in digital projects.

e The DLL academic prioritizes teaching and learning without the pressures of
writing for research funding or publications compared to their tenure-track
colleagues.

e The DLL model organically developed out of solving needs and problems within
departments rather than setting up a structure first for others to fit into.

If instead, we compare the Digital Learning Laboratory model to an individual faculty
member directing MOOC development, we see a different set of advantages emerge:

e DLL academics possess or quickly develop a diverse set of knowledge and skills
necessary for MOOC development. DLL members are not degree-holding experts
in the following fields, but they have a strong working knowledge of the following
areas is necessary for successful MOOC and hybrid learning projects: 1) best
practices in learning experience design, 2) learning management system platform
knowledge, 3) video production and editing, 4) intellectual property regulations, 5)
best practices to create accessible course materials, 6) emerging trends in ed tech
for higher ed, and 7) data analytics skills to study and evaluate courses once
complete.

e This specialized MOOC or hybrid project development knowledge becomes
integrated within departments, and individual faculty no longer need to learn these
skills to develop MOOQCs.

4. Conclusions

We have presented the Digital Learning Laboratory model as a catalyst for transforming
teaching and learning via MOOC and hybrid learning initiatives. In this model, academic
departments employ advanced degree holders in their fields of study to oversee MOOC and
hybrid initiatives within their departments. These academics are in turn part of a
community of practice known as the Digital Learning Laboratory, where they can work
with and learn from other digital learning practitioners throughout the university. This
model for improving teaching practices and student learning experiences has several
advantages, including the benefit of a person with subject-matter expertise leading course
development and the benefit of not requiring a faculty learn skills outside of their area of
research expertise every time a department wants to create a new MOOC or hybrid learning
experience.
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1. Introduction

Australia is increasingly reliant on international education as a revenue stream (Blackmore
et al., 2014), making up 1 in 5 students in Australian universities (Norton and Cherastidthan,
2018). Fees from international students in Australian universities are the single biggest source
of university revenue (Norton and Cherastidthan, 2018); and international students injected
A$32 hillion into the Australian economy in 2018 (Australia Universities, 2018).

Australia’s appeal to many international students includes accreditation and rankings along
with the ability to apply for a post-study work visa for between two and four years for
themselves and immediate family members. Some use this time to apply for Permanent
Residency (PR) and subsequently citizenship. Some graduates see time in Australia as a
‘temporary stop' (Aten et al, 2016) taking low-skilled work, however, others want to use their
degrees to transition to professional work in Australia. In Australia, most immigration is
employment-based (Chand and Tung, 2019). Therefore, for those wanting to remain in
Australia, there is a strong desire to win professional work.

Against this backdrop, international students under-perform their domestic counterparts in
the transition to work (Gribble et al., 2016). A 2015 study identified that 40% of internship
providers (potential employers) were unhappy with the ‘'work readiness' of international
student placements with respect to business acculturation, ability to handle unfamiliar
problems and communication skills (Jacking and Natoli, 2015).

The aim of this research is to explore what universities may do to help improve international
students’ transition to professional employment. The paper describes some of the barriers
and enablers facing international students seeking a transition to employment in Australia. A
case study is provided, including interviews with two Indian alumni who have self-identified
career success. The themes of their perceived success is compared to the literature and eight
suggestions are offered for universities.

2. Literature Review

Career success may be defined as a perception of accomplishment and performance
(Turchick et al., 2010). This can be viewed objectively, where a career shows tangible
progression through roles and positions; or subjectively, where a career reflects the
individual’s sense of their optimal career path (Connell et al., 2009). Thus career success is
largely self-assessed without clear a definition of what constitutes a right or wrong path.
However, we know that migrants experience barriers to starting, or re-establishing, their
professional careers in a host country (Connell et al, 2009). The following sections outline
some of the barriers and enablers to career success.
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2.1. Barriers

This section outlines four key barriers, identified in the literature, facing international
students and migrants attempting to transition to their new country’s workplace. The
literature chosen is largely drawn from Australia and Canada. First, some students have an
expectation that a higher education degree will automatically lead to professional
employment (Chen, 2014). They rely on improving their human capital without a
commensurate improvement in their social and/or cultural capital (Blackmore et al. 2015).
Blackmore et al. (2015) suggest that employers expect good qualifications along with other
employability skills such as communication, teamwork and problem solving; and community
experience and travel are also valued for higher status roles.

Second, a lack of network connectivity is a barrier. An international student seeking to
transition to work in a host country may lack access to a network of associates from school,
work, family, or their own social relationships. Ibarra (1993) discussed the difficulty of
students building homophilious networks among their peer group because of the relative lack
of cultural diversity in organisations, whether universities or employers. Yet we know that
jobs are more likely offered to ‘people like me' or to those with whom employers can identify
(e.g. Minefee et al., 2018). A small or limited network contributes to a lack of access to high-
status individuals who may be able offer work directly or through an acquaintance (Turchick
et al, 2010).

Difference is third issue, and refers to the different language and cultural norms, and to the
discrimination that may occur as a result of a difference, or the perceived difference. Turchick
et al. (2010) discuss employers believing a local accent to be advantageous and that some
employers being uncomfortable with ethnic minorities, especially those from non-European
backgrounds. Blackmore et al. (2015) suggest that, ‘International students are excluded from
the employment due to their perceived cultural dispositions, lack of experience in the field,
inability to acquire or act in particular forms of strategic knowledge or rules of the game” (pp
73).

Finally, the concept of "Transition Penalty', or the period of adjustment required for a migrant
to establish himself or herself in a new country (Connell et al, 2009 pp 473). This can be seen
as wasted talent (Aten et al, 2016), or underemployment (Turchick et al, 2020; Connell et al,
2009) where a skilled migrant may experience a lack of recognition of existing qualifications
and experience and be employed in low-skilled roles with limited work experience and
mobility, leading to underemployment and less working hours than desired (Chand and Tung,
2019).
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2.2. Enablers

On a positive note, three key enablers of transition are noted from the literature; their order
below does not reflect importance. First, the personal qualities of individuals seeking work
in a new country. These include being able to establish and maintain career motivation,
resilience and positive self-identity (Turchick et al, 2019, Zikic et al., 2010). Several authors
discuss the importance of career self-management (e.g. Jackson & Wilton, 2017) and the
need for students to be proactive in finding the right job. Both Turchick et al, (2010 and
Hawthorne, (2006) amongst others, discuss 'blindness to racism' as an enabler. This occurs
when a migrant uses cognitive buffers to manage and minimise negative effects of
discrimination. In Australia and Canada, a clear enabling skill is to acquire English language
competence and cultural capital. This is likely to happen when individuals mix with others
from a variety of cultures, but especially the host country (Blackmore et al. 2015). Students
with the discipline to navigate this process for attaining a visa shortly after graduation are
able to transition quicker than those who do not.

Second, personal networks are vital for a transition to work. Just as a lack of networks and
extended social capital may be a barrier, their presence is seen as an enabler (Blackmore et
al., 2015, Zikic et al., 2010). Aten et al. (2016) also point out that these networks may extend
from people in their home countries that have connections or influence in the new country.

Finally, participating in development opportunities in a new country assists the transition to
work. These include enrolling in local training, and education to acquire local credentials and
develop a network (Aten et al., 2016; Zikic et al., 2010). These might include mentoring from
local residents where cultural awareness, and an introduction to a network had greater
significance than skill development. Likewise, gaining meaningful work experience in the
host country increases the migrant’s ability to apply for higher-level roles (Connell et al.
(2009).

Al Ariss (2010) outline four modes of engagement that migrant professionals may use for
managing the contextual barriers of winning work: Maintenance, refers to migrants who
recognise the barriers to success and work within them to reach their desired role;
Transformation refers to those migrants who see the barriers and seek to alter them;
Entrepreneurship refers to those migrants who start up their own businesses to avoid the
barriers; and Opting-out refers to those migrants who return home or work purely for income
but not in their target career. Against this backdrop, we introduce and compare our case study
participants.
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3. Participants

The case study was of 14 postgraduate alumni from a public sector Australian university.
They came from Finland, the USA, Vietnam, Iran, and Hong Kong with most from India.
Different alumni had different reasons for studying in Australia, varied Australian career
aspirations and varied plans to remain in Australia. All participants engaged in a three-month
university-coordinated internship. Five of the 14 participants won professional roles within
3 months of graduating. Two of this group participated in semi-structured interviews of
around one hour each. They were both Indian and selected both as self-identified career
successes; and because Indian students were in the majority for the case study group. Indians
were also the second largest proportion of onshore international students in Australia in 2016
(15%) following China (Dept. of Education, 2017; ABS, 2017). The two graduates were both
engineers, approximately 30 years of age with significant Indian work experience and they
wished to become consultants. Both were offered contract work with their internship
employer. They have continued to work with this employer, amongst others, on a contract
basis as consultants. To date, their clients have been drawn from their networks, and their
goal is to continue as private consultants until they have an opportunity to join a large
consultancy firm.

4. Findings

Anecdotal feedback from the broader case study group and the two in-depth interviews
revealed perceptions of the biggest obstacle to gaining employment in Western Australia
(WA) was their visa status and immigration position. Their experiences suggested that most
organisations required clear proof of a right to work in Australia. They noted that jobs on the
LinkedIn platform, even with no applicants, had the same requirement.

A second barrier they identified was time devoted to building networks and understanding
local norms. Grad 1 suggested that “The amount of time spent by an international student in
WA is directly proportional to the employment opportunities created for oneself.” The two
interviewees perceived that that the more time international students and graduates devoted
to attending network events and gaining social skills, the easier the transition to work. For
example, Grad 2 suggested,

‘The wider the culture differential between the international student and the WA way
of life, the longer the adaptability to social cues and the work culture of the
organisations. International students who are more open to change, and embrace it
to socialise easily, are accepted into the workforce faster. For some internationals, it
takes a lot of time to pick the necessary social skills.’
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Of the 14 students in this case study, those who invested time in developing local networks
were more successful in winning professional work and at a faster rate than those who did
not. One of those interviewed suggested that time barriers limited the development of
valuable network connections. Grad 1 reported, ‘WA (Western Australia) is a close-knit work
community. ... establishing a valued network of individuals who can help you transition into
employment is a huge and time-taking task which international students are short on while
studying.’

Having a plan to transition into the workforce was seen as an enabler. Many international
students had a linear approach to winning work that was sub-optimal in that they waited until
recuperating from completing their degree before starting the visa application process.
Whereas, those students who developed a plan to counteract the visa issue and other barriers
to work, not only built self-confidence but also saved time. All five of the graduates who
were successful in winning professional work had started their visa application process prior
to graduating. Grad 1 cited one international student who did not plan his work visa
application process post degree: The organisation which offered him a position contingent
on a visa, rescinded the offer after waiting for several weeks.’

Personal characteristics of pro-activeness and perseverance were cited as reasons for success.
Grad 1 suggested that, “As an introvert, |1 had to make a conscious effort to become an
extrovert in social events. This was done to be able to sustain networks established in the
class and to expand the number of valuable external network connections’. Perseverance was
another personal characteristic identified. Graduates discussed that applying for jobs can be
demoralising generally, so for the international graduate who needs a high return on their
investment it can seem even more daunting. Several graduates spoke with the researcher
sharing their frustration and the effort required. Grad 2 suggested that, ‘We have persevered
through difficult projects, at lower pay to prove our worth and make our work speak louder
than our race, ethnicity and English-speaking abilities. One international student ...
struggled for months, every day after graduation, but landed a job five months after
graduation. ... the ideal position can take months ...".

Finally, good performance was also considered an enabler. Across the 14 students, there
seemed to be a positive correlation between students with good grades and those who
successfully transitioned to work. Grad 2 suggested ‘Performing well in individual areas of
interest not only increased subject expertise but also built up our confidence to perform better

for interviews and formal interactions’.
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5. Discussion and Recommendations

Many universities have active Work Integrated Learning (WIL) programs, and the literature
and findings from this research indicates many of the issues of transition are known. Yet,
international students continue to underperform against their domestic counterparts when
transitioning to professional employment. The following discussion outlines eight insights
into what universities can do to improve career success for willing students, whilst also
acknowledging that students need to participate in their own career self-management.

First, acknowledge that students have varied reasons for studying in a foreign country and
not all will want to transition to professional work after graduation, therefore, there is value
in identifying students who plan to apply for a visa and a professional career and to invest
extra effort with this group.

Second, it is important that students are encouraged to multi-task in transitioning to
professional work. Explain that the transition to work is not a linear process and that they
need to build their networks at least 18 months out, and start the visa application process in
their final semester.

Third, assist students with a strategic career planning, including networking. Such plans
should aim to engage with people outside the student’s cultural group, especially were local
language is spoken; and with industry and recruitment companies. This can be achieved
through recruitment events, career fairs, industry guest speakers and industry forums.

Fourth, provide wrap-around workshops and activities on strategies for winning work. These
might include workshops or online resources for building capability with Linkedln, CV
writing, interview skills, networking with industry and communication with non-peers.

Fifth, invite immigration authorities to speak on the process for post-study work visa
applications. The focus of these presentations needs to be on content and clarity around
timelines.

Sixth, highlight that good grades alone will not guarantee a job. Employers are looking for
quality and breadth in their talent search, which includes at least communication skills,
teamwork, and problem solving skills; and may also include signs of commitment to their
new community through evidence of volunteering and other community involvement.

Seventh, employers are looking for students with meaningful project-based work experience
not tick-the-box internships where the work may be menial. A university that offers
opportunities for significant work experience to final year students will have a marketing
edge.
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Finally, council students to consider various modes of engagement with work open to them.
Some students may be unrealistic about their options, while others are prepared and plan to
work their way to their preferred role, or to start their own business.

6. Conclusion and future research

A literature review of largely Australian- and Canadian-centric research has been contrasted
with a small case study from one Australian university. The outcome is eight considerations
for universities seeking to improve student success in a transition to professional
employment. There is scope to enlarge the case study, complete more interviews and work
with international colleagues interested in this area to expand the field of participants and the
international focus of the work.
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Abstract

YouTube is a free and easily accessible tool, with growing importance in the
teaching field due to the content of the videos and their interaction options
through comments, responses and insertion in social networks. However,
some limitations can reduce the value of this tool in University teaching if
institutional control is not carried out. Our project consists of the search for
experiences based on learning Anatomy on YouTube to be able to
incorporate this tool in our department. Almost all researchers found that
most of students use YouTube as a source of anatomical knowledge, despite
limitations and criticism based on ethical and privacy issues, the video
experience itself, the YouTube search algorithm, lack of quality control,
advertising purposes or excessive video offer. Researchers experienced that
most of the available videos had a poor quality and many mistakes, so
professors must be involved in the search and selection of the best
appropriate videos. We conclude that YouTube can be used as a source of
knowledge for anatomical learning. However it is necessary to inform
students of the inconveniences and risks, and make a critical selection by the
professors of the videos that best fit in the teaching program.
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1. Introduction

The teaching of medicine has followed a practically constant pattern during centuries until
the emergence of Internet that have provided doctors, educators and students with
smartphone applications, social networks, blogs and media exchange (Farnan et al., 2008).
Multimedia resources had a special impact, especially video, which allows students to
control the extent of assimilated knowledge and the way of presenting it, with a series of
tools that allow them to pause, rewind and re-view the topics according to their own rhythm
of content acquisition (Patel et al., 2015). Conventional Anatomy teaching methods have
evolved into combined learning that incorporates multimedia and other technological
advances that support different formats of combined learning (Barry et al., 2016). The aim
of our reseach focuses on dissection videos for teaching Anatomy in medical schools,
because the face-to-face dissection courses do not represent a uniform learning experience,
with different students directing the practice in a different way of dissection, sometimes in
divergent ways (Bergman, 2015). There are virtual models that allow students to navigate
instantly and remove layers of tissue to observe for example the path of a nerve, however
they require expensive licenses that not all universities are willing to assume (Bergman,
2015).

These new technologies pose challenges for professors and educators, but also
opportunities (Farnan et al., 2008). The creation of models and videos represent an
additional time and effort for teachers that is not always possible to face by the institution
(Jaffar, 2012). Teachers should recognize the importance of video sharing sites like
YouTube in education and invest in the use of Web 2.0. to apply their possibilities in
teaching (Azer, 2012). Unlike the tools described above, YouTube is a free of charge and
worldwide available webpage, for which access is enough with a computer, tablet or
smartphone with an Internet connection (Bergman, 2015).

Our Anatomy Department asks whether it is useful or not to recommend certain YouTube
videos to students. The aim of our research focuses on perform searches with an
institutional filter to incorporate this tool in the learning of the structure of the human body.

2. Objectives

Our goal is to conduct a bibliographic search for research on student/teacher experiences in
the last decade of using YouTube to learn/teach Anatomy,to be able to incorporate this tool
to the teaching of Anatomy in our department.
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3. Material and Methods

We conducted a bibliographic search in Pubmed and Google Scholar including the
keywords "youtube", "Anatomy", "videos", "learning" to find experiences of incorporating
the video portal to anatomical teaching. The detailed reading of the results allowed us to
establish conclusions to consider incorporating YouTube videos in the teaching of Anatomy

in our department.

4, Results

4.1. YouTube use by Anatomy students

YouTube is able to offer updated educational resources aimed at medical students by
adding not only the multimedia content itself, but the additional functionality of providing
interactive media among users: students can add comments, answer to them and exchange
videos with each other (Rabee et al., 2015). Students of the new generations actively
interact with social networks to integrate them into their educational experience,
participating with the course materials and sharing their knowledge, often waiting for
immediate responses and comments (Barry et al., 2016). There have been several studies
that have explored the percentage of Health Sciences students who use YouTube as an
educational resource:

* Rapp et al. (2016) conducted a study in the state of lowa where 90% of respondents
reported watching videos for their surgery classes, being YouTube the most used
source among respondents (86%).

* Hulme et al. (2017) cite that 78% of the students who used web platforms to obtain
information used YouTube as their main source of video.

« Patel et al. (2015) asked to 91 second-year medical students if they used Internet-
based resources as a teaching source for the Anatomy subject, stating that 98% used
YouTube as a source of information, and 92% found Anatomy videos beneficial for
their learning.

+ Rodriguez et al. (2018) reported that 95% of surgery residents used YouTube to face
surgery and investigate cases, especially when learning a specific technique;
compared to 25% who used the SCORE website. However, they confessed that most
of them did not investigate beyond the first options shown on the first page of the
search engine.

 Jaffar (2012) found that 98% of their students used YouTube as a source to gain
knowledge of Anatomy applied to medicine.

« Barry et al. (2016) asked their students about the method they used to learn
Anatomy, finding that 34% of students watched anatomical videos once a month,
26% once a week, 16% once a semester, 14% always and 10 % three times per
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week. The utility found by the students was very high, with 78% qualifying them as
useful, although 22% indicated that the utility varied depending on the content.

4.2. Challenges and disadvantages of YouTube as a learning tool

The main criticisms found in the literature can be grouped into:

o General criticisms of video Anatomy learning:

Self-study is not always beneficial for the student, since it is necessary to have the
guidance and guardianship of experts in Medicine and Anatomy (Bergman, 2015).
The video is not able to report on the texture of the tissues and the kinesthetic
aspects that corpse dissection does (Patel et al., 2015).

The Anatomy videos available on the Internet do not always raise awareness about
the ethical problems inherent in the filming of corpses, such as the origin of the
videos, the subject's permission for filming and distribution online. It is necessary
the discussion in classroom of this ethical issues (Barry et al., 2016).

On many occasions, the students themselves record these videos to upload to their
social networks. Even if the intention is educational, it is questionable whether
these students have had the permission of the institutional authority for these
recordings. Therefore, students should be cautious to avoid these non-professional
behaviors (Raikos & Waidyasekara, 2014).

o Criticisms regarding the use of social networks for learning:

Many students and teachers do not feel comfortable using social media platforms,
which can disturb the teacher-student relationship. In many cases, privacy issues
also arise with the accounts associated with these platforms (Barry et al., 2016).

o Criticisms regarding how YouTube works as a platform:
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YouTube videos are shown by popularity when applying a patented algorithm that
includes the count of visits, user history and comments, without taking into account
the quality, usefulness or veracity (Rodriguez et al. , 2018).

Videos are usually uploaded without quality control, finding unregulated,
inaccurate, misleading or biased content (Raikos & Waidyasekara, 2014).

The indiscriminate upload of videos by any user prevents new generations from
knowing the ethical problems related to the use of web-based videos whose origin
is unknown (Barry et al., 2016).

In many cases, YouTube videos aim to promote and publicize teaching institutions
or hospitals, rather than teaching students (Lee et al., 2015).

Overcrowded feeling, with too many videos, many of them of low quality,
confusing students without knowing where to look (Rabee et al., 2015).

Some students may find YouTube as a challenging, slow and frustrating platform
(Bergman, 2015).
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4.3. Reliability of YouTube anatomical videos

Is it reliable to adress students to YouTube for use it in their knowledge acquisition?
Without a guide to specific links to certain videos, it is risky due to the uncontrolled and
potentially erroneous content available (Hulme & Strkalj, 2017). The publication of a list of
reference links could overcome the credibility challenges of YouTube, which is one of its
main drawbacks, as well as saving a lot of time for students and encouraging them to go to
this platform: it was reported a 19% increase in the use of YouTube after the publication of
the list of links provided by the professors in a study performed by Jaffar (Jaffar, 2012).

In addition, today's students should be taught where to find information and how to
discriminate between thousands of sources what is appropriate for learning, so it is needed
to provide students with skills to critically evaluate resources such YouTube (Rodriguez et
al., 2018). It is important that professors carefully examine the suggested links to determine
their adequacy to the content of the subject and their absence of errors (Jaffar, 2012).
Several studies have analyzed the videos about Anatomy available on YouTube (some of
them had a surgical orientation) to perform a critical analysis on them:

+ Lee et al. (2015) evaluated 100 YouTube videos covering 25 hours of content on ten
specific topics, observing the first ten videos to appear on each topic. Only 1 video
of the 100 analyzed could be classified as "good". 60% of videos about venous
puncture or cardiopulmonary resuscitation were classified as “satisfactory”,
showing a need for a rigorous evaluation of the quality of medical videos on
YouTube. Lee also analyzed 73 videos of laparoscopic cholecystectomy, of which
11 (15.1%) were evaluated as good, 40 (54.8%) moderate and 22 (30.1%) poor.
Despite these results, they highlighted the great potential educational value that
these videos can have on students, doctors in training, patients and their families.

+ Fischer et al. (2013) analyzed videos on knee arthrocentesis. 13 videos met the
inclusion criteria, but only 8 were considered useful for didactic purposes (62%).
Surprisingly, 6 videos (46%) had a deficiency in the sterility of the technique. The
team concludes that it is necessary to improve the teaching materials based on
YouTube before recommending them to students

+ Azer (2012) performed the search by minutes, analyzing 216 minutes of surface
Anatomy content available on YouTube, finding that only 59 minutes (27%) were
useful for their students' learning. As optimistic data, the most useful videos had an
average views that doubled that of the unhelpful videos. Azer also analyzed 356
comments to check if they could be useful to other students, finding that only 151
were useful, raising some clues for the creators to improve their presentations, for
example in technical sections (background noise, camera type), etc. Most of these
comments stood out for their brevity.
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Bergman (2015) found that only 25% of the videos analyzed included an adequate
and valid anatomical content, considering that the professor must be involved in the
search and selection of the best appropriate videos related to the subject.

Derakhshan et al. (2019) studied videos on facial surgery concluding that they are
deficient with respect to the criteria for surgical indication, patient selection or
possible complications, with notable absence of intraoperative reference points (for
example, the facial nerve or the type of incision was not adequately discussed) or
discussion of the key principles. They concluded that until the quality of these
videos was improved, they could not recommend them as a complement to their
students' learning.

Rodriguez et al. (2018) analyzed the videos of laparoscopic cholecystectomy
available on YouTube and were optimistic to find that the techniques were adequate
and with reasonable levels of technical competence.

Raikos & Waidyasekara (2014) observed that the videos of the Anatomy of the
heart that were on YouTube poorly transmitted the anatomical knowledge, Only
25.9% of the videos were able to approve according to their scoring system. The
authors attribute it to the fact that many of these videos are made by the students
themselves with lack of planning, without a narrative script and with insufficient
anatomical knowledge. Therefore it is recommended to underestimate the
educational use of YouTube to improve student learning.

4.4. Student experience with the guided use of YouTube videos for anatomical learning

Some institutional YouTube channels can improve the teaching experiences. Jaffar stated
that 92% of the students who used the “Human Anatomy Education” channel agreed that
this method helped them in anatomical learning, increase understanding of structures,
remembering 3D images, and valued availability 24 hours a day (Jaffar , 2012). Numerous
studies advance in this line:
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» Mukhopadhyay et al. (2014) uploaded 40 videos on dental Anatomy and local

anesthesia available to students for more than a year, with a total of 71,000
reproductions especially from the United States and Australia, with an increasing
number of visits originating in developing countries.

Azer et al. (2013) They found 20 relevant videos for cardiovascular system exams
and 36 for respiratory system exams. After further screening, the number fell
respectively to 9 and 7. Although it is a small number, they can be used by medical
students in their autonomous learning.

Students also recommended video lists including their guidelines for when to use
them, such embedding them in blogs or personal pages. Students valued that the
videos were among the first to appear in the searches and assessed that the list
improved semester after semester (Berk, 2009).
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» Welbourne & Grant (2016) highlighted the difficulty of capturing the attention of
the public to reach as many students as possible, so it was necessary to understand
the factors contributing to the growth of the popularity of channels and videos to
ensure that the message is distributed to consolidate long-term success . It is
important that communicators present their real face and communicate with the
community, avoiding the error of thinking that YouTube is a mere video store since
interaction with students and their participation is their true essence.

* Michael L. Wesch, a professor at Kansas State University, wanted to demonstrate
the scope of a video about a conference, publishing a video that reached 400,000
views, compared to the few dozen people who attended his lesson in a master class,
or a few thousand readers in the case to have been published in a journal. YouTube
must be seen as a new way for teachers to communicate and reach a larger audience.
"It's easier than people think," Wesch said about making videos online (Young,
2008).

5. Conclusions

After the contrast of the experiences, we conclude that YouTube can be used as a source of
knowledge for anatomical learning, but for this it is necessary to inform students of the
inconveniences and risks, and make a critical selection by the professors of the videos that
best fit in the teaching program.
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Abstract

In order to ensure students meet the learning outcomes for a module in user
experience design, an authentic learning approach was used to design a User
Experience (UX) Hackathon, called Empathy Jam. UX hackathons are short
events where participants work in groups on a challenge, using user-centred
design techniques. The learning from the hackathon comes through the process
of taking part, as well as collaborative learning from their team members. An
important feature of Empathy Jam is collaboration with industry partners who
act as mentors to guide the participants through the process. Assessment of
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were assessed through reflective journals. Feedback on the event was obtained
through the journals, vox pops on the day, a feedback survey and feedback
from the mentors.
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1. Introduction

As part of a review of a Master’s level module in user experience design (UXD), Biggs’
(1999) constructive alignment approach was used, whereby teaching and learning activities,
learning outcomes and assessment techniques are aligned to ensure students meet the learning
outcomes through appropriate teaching and learning activities. Assessment techniques can
be used both as an aid to learning and to assess whether learning has taken place. This paper
will focus on the re-design of the continuous assessment (CA) component of the module.

The previous CA consisted of a group assignment whereby students completed a series of
development tasks while engaging with typical users to inform each stage of the process.
While some groups fully engaged and used the output from each stage to inform the next, not
all did. It was apparent that, similar to groups identified by De Hei, Strijbos, Sjoer, and
Admiraal (2014), some groups simply divided the tasks and attempted to fit the results
together to produce the final submission. As a result, students were not achieving all the
learning outcomes for the module. To rectify this, it was decided to use assessment for
learning (Nicol & Macfarlane- Dick, 2006) rather than assessment of learning.

2. Learning Approaches

2.1. Authentic Learning

A common approach to ensuring students develop necessary employment skills is authentic
learning (Black, 2019). Authentic learning requires an environment with real-world
challenges where students use their developing skills and knowledge to solve problems. This
often takes the form of work placement or internships. For this module, it was decided that a
simulated approach to real-world challenges could be used to provide authentic learning.

According to Wilson (2017), authentic learning requires: authentic, complex and rich
problems; an environment that resembles a real-world situation; encouragement of the learner
to take ownership of the process; provision of opportunities for realistic interactions;
opportunity for reflection on the part of the learner; guidance and facilitation by the
instructor. Mejias and Monereo (2017) state authentic learning should motivate students to
“become actively involved in the tasks and connect them to the world outside the classroom”.
They stress authenticity and reality are not necessarily the same thing. Authenticity refers to
the extent to which the tasks presented to students are realistic, relevant and socialising.

As most work environments involve a level of collaboration with co-workers, an authentic
learning experience should reflect this. Knapper (2008) also suggests collaborative team
learning can improve individual student learning. In addition to contributing to an authentic
learning experience, collaboration can enhance individual learning (De Hei et al., 2014). Laal
and Ghodsi (2012) identify a number of social, psychological and academic benefits to
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collaborative learning, including social support for learning, increased self-esteem, improved
critical thinking skills, improved motivation and ownership of the learning process.

2.2. Hackathons

The term Hackathon is a combination of hacking, defined as “a usually creatively improvised
solution to a computer hardware or programming problem or limitation” (Merriam Webster,
2020) and marathon, which suggests an endurance event. The aim of a hackathon is to bring
together people from a variety of backgrounds who will work on a problem for a specified
period of time (Calco & Veeck, 2015). They will generally produce some form of prototype
to visualize a potential solution to the problem. Coding or technical hackathons are
commonly held, but the concept has extended to other areas such as marketing (Calco &
Veeck, 2015) and science (Groen & Calderhead, 2015).

According to Komssi, Pichlis, Raatikainen, Kindstrém, and Jarvinen (2015), all hackathons
have certain key characteristics: they begin with generation of ideas and team building; they
are time-bound, with teams producing a concrete vision of their idea; teams present their idea
to the audience; some ideas are judged worthy of further development; participants
experience personal development. Some of the key benefits of hackathons to participants are:
enhancement of skills, creativity and critical thinking; personal development; innovation;
and networking (Calco & Veeck, 2015; Groen & Calderhead, 2015; Komssi et al., 2015).

2.3. Hackathons in Education

As hackathons enhance participant skills and knowledge by allowing them to actively engage
with a problem, there is potential to use them as a learning tool for students. Gama, Alencar,
Calegario, Neves, and Alessio (2018) state hackathons are a useful tool for experiential
learning as they provide the practical, contextual and social aspects required. They are also
useful as a mechanism for peer learning. Kienzler and Fontanesi (2016) recognised the
hackathon as an approach that, through inquiry, facilitates collaborative learning. Through
the use of a one-day classroom hackathon, they applied an Inquiry Based Learning (IBL)
approach to facilitate Global Health students gaining knowledge through independent inquiry
and the development of transferrable skills. Similarly, Gama et al. (2018) used a 24-hour
classroom hackathon for an Internet of Things class while Page, Sweeney, Buruce, and
Baxter (2016) held a 5-day hackathon for Product Design and Digital Interaction education.

When using hackathons for educational purposes, Page et al. (2016) suggest: using
icebreakers for the teams; providing teams with sufficient wall space for display and
collective discussion; providing guidelines on team formation; discouraging the use of
technology at the early stages; provision of guidelines to assess progress; provision of similar
facilities to all teams; and provision of a relevant and future-oriented conclusion.
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3. Empathy Jam: From New York to Galway

Empathy Jam (https://www.empathyjam.com) originated in New York in 2016. Their tagline
is “Empathize, collaborate, and design a better New York™. It is a day long user research and
design hackathon, similar to a coding hackathon but focusing on the User Experience (UX)
process, rather than technical development. Participants perform user research with people
in the locality, use the information to create design solutions and then test these solutions.

In November 2018, the inaugural Empathy Jam Galway took place just off Eyre Square, in
the city centre. Mentors, judges and speakers, all well-versed in the skills needed for UX
design, came from industry and academia in order to give a broad perspective to participants.
Prizes, refreshments and lunch were sponsored by local organisations. External to the MSc
class, the event was promoted through mailing lists, a press release, Twitter, LinkedIn, the
University calendar and on screens in the University. In total, there were 40 participants, 25
from the MSc class and 15 external participants who came from industry, a research
background, or just thought “it would be a fun thing to do”.

Prior to the event, the participants were given helpful links to similar events and to UX sites
and stories. Twitter, Facebook and LinkedIn were all used to engage the participants. The
challenges were presented on the day, but hints were tweeted in advance. The challenges the
participants addressed were based on issues that affect the citizens of Galway.

The day provided an authentic learning experience by following an accelerated approach to
user research and design. The guidance by Page et al. (2016) on using hackathons for
education purposes was followed. Additionally, talks were given by experts on empathy and
user research prior to the initial exploratory and user research sessions. A talk on low-fidelity
prototyping was given before the next phase, which required participants to consolidate the
results of their user research, create paper prototypes and test them with potential users.

4. Empathy Jam Galway

4.1. Background

The students who participated in this UX hackathon were studying for an MSc in Information
Systems management. The cohort involved in this exercise had varied backgrounds. Some
progressed directly from a variety of undergraduate programmes (e.g. Arts, Business,
Engineering) while others were mature students who had already spent a number of years
working in a technical role. None had a background in UXD.

The skills taught in the module are those of user-centred design. Students need to understand
the importance of:

e  User research as a way of understanding what the user needs.
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o Design skills to determine the best approach to create the user experience.
e Evaluation skills so they can hone and perfect the design.

Empathy, which facilitates understanding the user, is a key requirement to building an
effective user experience. However, research (Lunstrdm, Aberg, & Blomkvist, 2015) has
found people, particularly males, working in the technology field tend to have lower empathy.
The demographics in the MSc class described in this study has always been more skewed
towards males with a technical background. They tend to be strong students technically but
often lacking in the softer skills needed to design an effective user experience.

As part of the re-design of this module, it was decided the assignment should provide the
students with an authentic learning experience to enable them to fully understand the
importance of user involvement. Empathy Jam Galway was considered an ideal approach to
facilitate this. The day was a collaborative effort, including mentors and judges from
academia and industry, thus exposing students to experience from both. Industry involvement
was considered an important feature of the authentic learning experience for students.

4.2. The Process

On the day itself, participants arrived at 9am for registration/refreshments/networking. They
formed groups of 5. The participants were given templates for empathy maps and user flow
diagrams. They were also given tips on how to conduct user research effectively. Guerrilla
user interviews, which are short and quick, were encouraged. The challenges were presented,
and the day began in earnest. In order to maximise the engagement of the public, locally
relevant challenges were chosen:

e How might technology ease the issue of traffic congestion in Galway City?
o How might elderly people engage with technology to prevent loneliness and social
exclusion?

The teams were encouraged to explore their chosen challenge with the guidance of mentors,
who helped the teams to understand the importance of planning and research. Mentors were
particularly good at pulling back teams who just wanted to start designing, by helping them
to tackle the challenge in a holistic way. The teams explored their chosen problem and
planned how best to engage potential users and to gather data relating to the problem. They
then went out into the city and conducted user research.

The teams, many of whom were nervous about the prospect of approaching strangers in the
street, arrived back from the sessions excited and enthusiastic. They now seemed to
understand the importance of engaging with users. Their preconceptions were challenged.
Suddenly they were no longer dealing with a technical problem but a human one.
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4.3. Prototyping and testing

After lunch, participants were given a talk on prototyping. The emphasis was on low-fidelity
approaches. They then spent time synthesising their research findings and creating prototypes
with the variety of materials (paper, pencils, sticky notes etc.) provided to them. The mentors
were again on hand to offer help and advice. The next step was testing the prototypes. With
help from the mentors, the participants planned how best to conduct testing. Quick and dirty
approaches, which are suitable for low fidelity prototypes, were encouraged. The participants
again had a good response from people on the street. Once they synthesised the feedback,
they updated the prototypes and presented on their experience.

4.4. Presentations and judgement time

Each team had 3 minutes to present their project. It was interesting to see how the teams
progressed. Some had false starts and some pivoted on their ideas. The key was each team
was open to change and feedback, which is required to create an empathy-driven solution.
Prizes were awarded for the most civic minded solution, the most innovative solution, and
best user research. A summary of the day <can be seen at
https://gopro.com/v/IKRRedn7kDal9D. It was obvious teams now recognised the importance
of user involvement and empathy in the design process, thus fulfilling the main aim of the
re-designed assignment. Their confidence was also enhanced in the use of the process.

4.5. The assignment

Previous assignments for this module were in a traditional written format. As part of the
module review, it was decided to explore alternative approaches, with a video record of the
day being chosen as the most appropriate format. Hawley and Allen (2018) state the main
benefits of video creation for assignments include learning digital and communication skills
and increased learning on the subject matter. Students also enjoy the process and it motivates
them to learn. However, it is important to ensure the assignment aligns with the learning
outcomes for the module. It is also necessary to provide students with support for the process
as it is a relatively innovative approach.

The groups were asked to produce a 7-minute video to demonstrate what they did, and what
they learned, on the day. The videos were then posted on a YouTube channel
(https://www.youtube.com/playlist?list=PL c5frCfH2v_DUG62LFYZZIHFv12r ieQD-) for
assessment. For inspiration, they were pointed to some vlogs created by attendees of
hackathons. They were provided with advice on copyright, as well as pointers to potential
tools. The university has a MakerSpace resource where students can borrow equipment such
as drones, gimbals and cameras. They also provide training sessions on mobile phone video
production. Students were also required to submit a 1-page reflective journal detailing what
went well, what could be improved, and what they felt were their main personal learnings.
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The videos demonstrated the enthusiasm and engagement of the students. From the videos,
reflective journals and discussions, it was clear they had met the learning outcomes. Several
students asked could more events of this nature be organised, as it really helped them to
understand the importance of user involvement and how user involvement improves design.
Additional feedback was also obtained through vox pops on the day, a feedback survey and
feedback from mentors. The feedback was predominantly positive, but some changes were
made going forward. The expert talks at the beginning of the sessions were streamlined and
some additional tools were suggested to participants for user research and testing.

5. Learnings from Empathy Jam Galway

Empathy Jam Galway was very successful, with learnings for students and the lecturer.
Students learned vital skills for user experience design and developed an understanding of
the importance of empathy and user involvement for product development. Additionally, they
learned valuable communication and teamworking skills. The lecturer learned the importance
of adding realism to assignments, in order to ensure learning outcomes are met.

The event was a success for a number of reasons, not least because of the involvement of
industry partners who provided mentors with real world experience. Students felt this added
additional realism. The mentors were also essential in guiding participants and ensuring they
approached the challenges in an appropriately user-centred manner. The careful planning of
the day, following an authentic learning approach, was important to ensure a well-managed
event that allowed the participants to complete the challenge in the timeframe allowed.

For events of this nature, the author recommends: careful structuring of the event, using an
authentic learning approach; industry partnership; mentors who can keep the process on
track; and provision of resources, such as talks, tools (e.g. empathy maps) and materials for
brainstorming and design. It is also important the challenges are relevant to the local
community in order to ensure willingness on the part of the public to co-operate with
participants. Engagement via social media in advance of the event also helped generate
excitement and enthusiasm amongst the participants. While the video assessment was very
successful, it is essential to provide adequate guidance and tools to allow the students to
complete the videos successfully. Requiring a reflective journal is important to give the
students an opportunity for personal reflection to consolidate their learnings. Overall, the use
of a UX Hackathon for a class of this nature was very successful. It could also be easily
adapted to other subject areas, such as coding, market research and product design.
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Abstract

The growth of competitiveness of university graduates in the labor market is
growing due to the development of soft skills. The purpose of this article was
to identify the most rational form of practical training for the development of
soft skills among students. The paper used an analysis of the effectiveness of
the application of the author’s methodology for conducting a business game.
The empirical basis was the results of a sociological survey of students based
on the results of practical exercises in the form of the business game “Search
for Truth”. The opinion poll was attended by 487 students from 39 study
groups. As a result, it was found that this form allows students to increase the
development efficiency of creativity, the ability to go out to innovative
knowledge, communication skills, the ability to work in a team, fairly evaluate
their colleagues, leadership qualities, and stress resistance. The growth of
excitement in achieving victory, a sense of responsibility for collective actions
as part of multilingual and multicultural groups is revealed. Ways of
neutralizing negative phenomena during and after classes are proposed. The
study showed that the business game contributes to the development of soft
skills among students.
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1. Introduction

The effectiveness of student learning in modern higher education largely depends on the
professionalism of teachers and the technologies that they use in the training. Their activities
should ensure that students are taught the skills that are most in demand on the labor market
(Buley et al, 2018). Recently, there has been a tendency to increase the importance of soft
competencies in business and government institutions. The most difficult to develop and
strengthen such ones as creativity (Matraeva, et al, 2020), communicative skills in a
multilingual and multicultural team, the ability to work in a team, and fairly evaluate their
colleagues (Nikiporets-Takigawa, 2018). They seek to solve this problem through the use of
gaming techniques, the gamification of education (Marti-Parreno et al, 2016; Lumsden et al,
2016; Vinichenko et al, 2019), and the use of coaching (Dunbar, 2019).

In the academic environment, there is a search for creating conditions for the exchange of
knowledge, experience in improving the effectiveness of training (Al-Kurdi, et al, 2019),
creating favorable conditions for learning (Laseinde et al, 2019). The issues of using artificial
intelligence are considered (Shakhovska, et al, 2019), ways to solve the problem of
employment are discussed (Demchenko et al, 2017).

There are various approaches and techniques for identifying and developing soft
competencies. However, a universal technique does not exist. A search is underway for the
most acceptable approaches and methods for achieving the learning objectives. This study
seeks to become a link in the chain of success in the development of soft competencies among
students.

2. Methodology

The purpose of the study is to identify the most rational form of practical training for the
development of soft competencies. In order to identify the most optimal form of conducting
practical exercises, a technique was developed. It was tested in the operating mode during
the pedagogical experiment for 12 years with various changes and additions based on the
identified problem areas. In its present form, it is called the "Search for Truth." In a formal
simplified form, this is the technology “Question-answer with assessment by an expert
group”. The study group is divided into two opposing groups and an expert group. They are
seated in a special way (Figure 1). Opposing groups are located opposite each other (face-to-
face), an expert group is between them.
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Figure 1. Options for a business game. Source: Designed by the authors

Opponent groups organize themselves in a team with a leader and choose their name. They
prepare 5-10 questions on the basis of material studied during the lecture. Questions are
written on paper in duplicate. One copy is given to the expert group for evaluation. It takes
15-30 minutes.

Then the competition begins. One member of the first opposing group asks a question. The
second opposing group prepares an answer within 1-3 minutes. After the collective
development of the answer option, one of the members of the second group answers the
question posed. The expert group online estimates both the question and the answer and notes
in the table (Table 1).

Then the second opposing group asks its own question and receives the answer in the same
way. This procedure continues until all questions are asked. Then the expert group
summarizes the points of the opposing groups for both questions and answers, then
announces the winner. The group that scored the most points wins. The expert group also
determines the best question and the best answer. Then the teacher evaluates the work of all
groups, starting with the opponents. He also analyzes the quality of questions and answers,
points to the positive aspects and shortcomings.
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Table 1. Expert evaluation table discussion.

questions questions
expert | expert| expert| Overall expert| expert| expert | Overall
score score
1 1
2 2
3 3
4 4
5 5
]
answers answers
1 1
2 2
3 3
4 4
5 5
- total

Source: Designed by the authors.
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(Assessment of questions: 0 points - there is a direct answer in the text of the lecture; 1 point
- causes discussion on the topic; 2 points - leads to a systematization of knowledge; 3 points
- forms innovative knowledge; Assessment of answers: 0 points - the answer is taken in the
text of the lecture; 1 point - discusses the topic of the lecture; 2 points - systematizes the
acquired knowledge; 3 points - forms the answer in the form of innovative knowledge).

During the pedagogical experiment, 185 classes were held with 39 study groups (487
students). They were, 27 multicultural groups and 12 multilingual and multicultural groups.
At the end of the course, soft skills were evaluated with students, and a survey was conducted
on the effectiveness of this form of training. Students took part in a sociological survey to
identify the effectiveness of the development of soft skills during the business game "Search
for Truth."

During the course, feedback was organized to improve the preparation and conduct of the
business game. The teacher took into account the wishes of students to improve the class.

Many skills were measured using this technique. There is a difficulty in measuring skills such
as creativity. You can’t rate it in points. We always rated it as "Amazing!" and encouraged
by praise and appreciation.

The article draws conclusions based on student surveys during and after the course. Statistics
were given at the end of the course. The rating scale was based on the Likert methodology
using a 5-point system. Also, these data were discussed at a focus group with the involvement
of teachers, specialists, and methodologists.

3. Results and Discussion

In the course of the study, it was found that when studying the “Human Resource
Management” course using a business game as a form of conducting practical (seminar)
classes, the effectiveness of the development of creativity, the ability to enter innovative
knowledge among students increased by 27%, communication skills - by 41%, and the ability
to work in the team - by 43%, fairly evaluate their colleagues - by 35%, leadership qualities
- by 23%, stress resistance - by 31%.

Sustainability of skills was determined after completing the course, the university using
feedback from graduates and their employers.

Resistance to stress was determined by constantly monitoring students' behavior during the
game and in everyday life.

During the survey of students, it was possible to establish that the development of excitement,
the desire to win in a business game, which activated students' creative potential, became
characteristic features. There was an increase in maturity in assessing the essence of the
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issues discussed and the ability to conduct a discussion correctly. The sense of responsibility
for collective actions was aggravated, leadership qualities were formed during the allocation
of an informal leader, as well as trust in team members. The most active and ambitious
students, even being the leader of the group, sought to get into the expert group, considering
membership in it to be of a higher status. Students of different cultures, religions, languages
sought to combine their efforts in achieving victory over the opposing group. Sometimes it
was necessary to use a double translation: English-French-Russian for a more complete
understanding of the essence of the question or answer.

The emergence of negative emotions and attitudes towards their opponents against the
background of the duration of competition after the end of the business game was noted as
problem areas. Sometimes sharp discussions arose not on the topic of a business game, but
on the quality of the assessment of questions and answers. It should be noted that the main
part of the negative phenomena manifested itself in the initial stage of practical training in
this form of a business game. In subsequent classes, the negative consequences were
eliminated by replacing the experts, changing the composition of the opposing groups, and
explanatory work of the teacher. A rare occurrence (less than 1%) was the refusal of students
to participate in the next business game due to poor knowledge of the language in which the
business game was conducted (Russian, English).

The most effective ways of developing soft competencies among students were identified:
e Free, creative atmosphere.
e Involving students in the search for urgent problems, competitive ideas.
e Providing an opportunity to assess the essence of issues and speaking skills.
o Development of the ability to find the right answer quickly.

o  Skillful use of the students' potential of various faiths, races, ethnic groups, language
groups.

e ldentification of students' leadership qualities required in managerial activities.

e Formation of an effective creative team.

4. Conclusion

Improving the effectiveness of the educational process in the interests of business lies in the
application of modern pedagogical technologies. The use of gaming methods contributes to
the development of soft competencies in demand on the labor market. The search for the most
rational form of conducting practical exercises for the development of soft competencies
made it possible to identify one of them - the business game "Search for Truth". Its
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implementation allows you to develop such competencies as the development of creativity,
the ability to reach innovative knowledge among students, communication skills, the ability
to work in a team, fairly evaluate your colleagues, leadership skills, stress resistance. The
solution of identified problem areas is in the field of pedagogical skills, the level of
development of soft competencies. Using innovative forms of conducting classes will
improve the quality of training.
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Abstract

Educators need to prepare students for an increasingly complex
andinterconnected world, and traditional teaching methods can fail to help
students develop some of the needed skills. We set up to combine flipped-
calssroom strategies and mapping techniques with the aim to encourage
creativity and adaptability while ensuring deep learning of complex theoretical
concepts. A simple analogical disruption was added, in the shape of post-it
notes used to build concept maps, to disturb an otherwise heavy technology-
based course. Our teachinginnovation has been pilot tested in a range of
groups and theoretical concepts with preliminary positive feedback being
reported by students. They have described the innovation as “an entertaining
change”, but also referring to improvements on their information searching
and critical thinking skills. Students also found that the analogical mapping
activity through post-it notes encouraged participation and an active attitude
in class. Overall, they reported an improved understading of complex concepts
and to their independent learning skills, which appears to support the
literature linking visual representations and summary exercises with high
student satisfaction and improvements in meaningful learning.

Keywords: concept map; analogical disruption, critical thinking; flipped
classroom; creativity; business education.
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1. Introduction

The current ever-changing global economy demands Higher Education institutions to add a
wide range of adaptation-building skills to the specific competences needed in professional
fields. Educators in general, and those in business-related fields in particular, need to prepare
students for an increasingly complex and interconnected world. It has been shown that
traditional methods fail to help students develop some of these essential skills, and the need
to adapt teaching methods accordingly has been widely discussed (Juaneda, 2019).

In such context, we have been investigating new approaches to teaching complex theoretical
concepts in business-related courses. We had previous experience adapting flipped-
classroom strategies in our courses’ toolkit, where instructors act as advisers, experts,
facilitators or supervisors, depending on the needs. We had also occasionally applied
different types of mapping techniques as visual aids to assist deep learning for elaborated
concepts (see below). Lastly, we set up to combine both approaches adding a specific
characteristic that we thought might be relevant in the current teaching environment
ominated by Information Technologies: an analogical disruption. We attempted this by
swapping software-based mapping with an analogical version using post-it notes, trying to
encourage creativity and adaptability to limited resources. Our aim was to disrupt the
classroom with a handmade activity that will alter the static and low participation we
sometimes find associated with computer-based teaching.

1.1. Concept maps and analogical disruption

We initially set up to work with Novakian concept mapping (Novak & Cafias, 2006) as a tool
to display complex information visually, including the possibility to add structured concept
associations amongst statements/propositions (connective terms and labelled linking lines).
The main benefit of concept maps has been described as turning hidden implicit concepts
into externally explicit structures (Albherg, 2013). Our aim was to visually hierarchize
relationships between elements, considered building blocks of complex theoretical concepts.
However, we prioritized flexible organization of ideas and discussion of concepts over formal
aspects of the finalized maps, so the students’ creations might loosely resemble classical
concept maps.

Most mapping techniques present a common goal: to promote "deep" and not "surface"
learning and encourage independent learning (Svinicki, 2004). Also, most students find it
easier to follow maps than verbal/written descriptions, and map-making has been shown to
require more active engagement improving learning outcomes (Albherg, 2013). This is due
to the dual coding process involved in the mapping process: verbal (propositional form) as
well as pictorical (visual). Some disadvantages have also been reported, such as the need for
some training, idiosyncratic designs and lower than expected memorability in complex cases
(Davies, 2011).
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Nowadays, formal visual representation of difficult theoretical statements can be greatly
facilitated with the use of information and computer technology, and computer-assisted
mapping has been shown to be effective to teach and develop critical thinking skills (Clarke
et al., 2006). On the other hand, old-fashioned “crafty” methods can be used to disrupt heavy
technology-based classrooms in unexpected ways (Coker & Whalen, 2019). We thought that
the extra manipulation and physical activity involved when working with analogical tools
and presentations, could improve student attention, focus and retention (Haapala, 2012). In
this regard, post-it notes are inexpensive, widely available and could take part on a variety of
educational dynamics with little preparation, such as brainstorming or creative visual
activities. The fact that they are colour-coded and can be found in a variety of sizes and
shapes makes them especially suited for categorization and mind-organization activities, such
as creating concept maps.

1.2. Creativity and learning styles

One of the key tasks for educators in business-related programs is to prepare learners to be
capable of participating creatively in an innovation economy. Therefore, teaching
innovations should require the strengthening of individual and group thinking to define,
produce and select creative ideas. Creativity can be understood as the ability to challenge
assumptions, make connections and finding new solutions (De Bono, 1995), and in the
current innovative society success depends as much on competitiveness as it does on creative
problem solving. Maps can be considered among a range of teaching techniques useful to
build creativity: they can assist with problem definition, idea generation, decomposing and
analysis,

and require brainstorming, which in turn improves idea formation, especially in a group
setting. Another factor to take in consideration is the reported shortage of critical thinking
skills in business-related curricula (Jance & Morgan, 2013). And mapping techniques have
been shown to improve these highly sought-after skills (Kunsch, 2014).

Support of the various students’ learning styles is paramount for an effective business-related
education, and instructors are required to use innovative techniques that cater for this
diversity of learning styles. Visual learners remember pictures and diagrams best, while
verbal learners prefer written or spoken words. In this context, maps and concept diagrams
are valid methods to reach the visual learner who has been traditionally overlooked in higher
education (Clarke 111 et al., 2006). Furthermore, all these factors are especially relevant to
teach today's "Net Generation" learners, who process information in a randomized or
networked pattern, which makes them especially suited to building concept maps (Matulich,
2008).
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1.3. Objectives

This paper aims to present a teaching innovation we have applied to different scenarios and
tested at a pilot stage. The internal feedback received from students and our own experience
after years teaching similar concepts, has made us decide to set up a research project to
evaluate this innovation during the next semester (fall 2020) with at least 4 groups of students
to systematically assess their satisfaction and compare perceived learning outcomes. We
think Head20 could be the perfect environment to discuss and refine our innovation.

2. Teaching intervention

Motivated by the twin goals of using active learning and responsiveness to a diversity of
learning styles to enhance learning, we decided to use concept mapping as a creative
problem-solving activity to teach different theoretical concepts composed of various items or
phases (e.g.: market research design, product development, macroenvironment or web
analytics 2.0). We have so far used this approach to teach 2nd and 3rd year undergraduate
marketing students (4 years degree), gender and age ranges showed in table 1, in a range of
different modules (e.g.: market research, strategic marketing, fundamentals of marketing,
product management, etc.), all entitled to continuous assessment, what means completing a
final exam (60%), group coursework (25%). The main learning objects for the intervention
were, apart from those related to the assimilation of the specific theoretical concept being
taught, to improve students’ information searching skills and to increase critical thinking
capacity towards selection and integration of complex ideas. The intervention was divided
into four steps: online information search, assessment and summary of information,
presentation of results in map format, and feedback. The time frame was set to five
sessions,120 minutes each,working with groups of around 25 students (smaller groups
should require less time).

Table 1. Distribution of student by gender and age group.

Ages Men Women Total

17-19 15,8% 28,1% 20,2%
20-22 71,9% 56,3% 66,3%
23 or more 12,3% 15,6% 13,5%
Total 64,0% 36,0% 100,0%

Source: own elaboration
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2.1. Session 1: Instructions and information search

The instructions were presented to the students, including the number of sessions, steps
involved and the main goals and learning objects of the activity. Students were provided with
access to the internet, a board, post-it notes and markers. The theoretical concept was then
briefly introduced by the instructor, and the students allowed to search for initial information
on the topic online. The aim during this session was to find key definitions and identify the
main items/components related to the theoretical concept.

2.2. Session 2: Further in-depth information search

The second session started with a quick overview by the instructor on the topic, reviewing
the key definitions and the main items/components as found in the previous session (we
would recommend working with four to seven components).

Figure 1. Initial overview presented by instructor at the beginning of session 2, based on the main
items/components found during session 1.

An example of such overview can be seen in Figure 1. Then students were asked to each
choose a component and proceed with a deeper information search (ensuring all
components were searched by at least three or four students).

The instructor guided the students to ensure appropriate information was collated by
suggesting four generic questions to answer: What is it?; What is its main purpose?; What
tools?; What Key Performance Indicators? The instructor refined the questions according
to the specific theoretical concept being researched in each occasion.
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2.3. Session 3: Critical assessment and post-it notes summarization

In this session students needed to critically assess the information collected in the previous
session, individually, and organize it and summarize it using post-it notes. Post-it notes were
colour-coded according to the different components being analyzed. The aim was for students
to focus on meaningful ideas, but they were not constrained in the format to do so (text,
keywords, drawings, etc.) to spur their creativity. Students were also encouraged to use links
or connectors between notes if they felt the need to do so.

2.4. Session 4: Mapping and in-class presentation

Session four involved the presentation by students of each component to the rest of the class.
First all students researching the same component worked together tocompare and discuss
their individual work. They need to reach a consensus about the information to be presented
to the class and rearrange their notes accordingly (or create new ones as needed). Each team
was then asked to create a post-it “branch”, for the general concept map, on the specific
component they had researched. Then, one team at a time, students stick their part of the map
in the class board and presented their findings to the class (see Figure 2).

Figure 2. Example of in-class presentations during session 4 showing several post-in “branches ”(colour-coded)
of the finalized concept map.
2.5. Session 5: Feedback

During the last session, the instructor asked students to provide feedback on each team’s
presentation. They were asked to focus in constructive criticism pointing to unclear concepts
or ideas, potential improvements and further illustrativeexamples. Any correction suggested
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by the students had to be previouslyresearched and referenced accordingly (to prove solidity
of the evidence). The final session ended with a summary and recap by the instructor,
reviewing all relevant topics, strengthening the main components needed for a deep
understanding of the proposed theoretical concept and validating the students’ work.

3. Students reactions and future work

We have not been able to objectively measure the effectiveness of this teaching innovation,
but we have consistently asked students about their feedback relatingtheir impressions about
the activity. Students were always asked to answer twoopen questions at the end of the final
session: Did you like or dislike the activity? Did the activity improve or enrich your learning
experience in any way?

In general, students had reported high levels of satisfaction with the mapping activity,
labelling it as “entertaining” and “a new change”. Regarding their learning experiences,
students reported an improvement in their searching skills (especially the flipped-classroom
idea that active information search improves retention) and they found the mapping activity
encouraged participation and an active attitude in class. They also reported improvements to
their teamwork abilities, arguing the need to listen to classmates and keep an open minded to
select the best contributions for the map. Especially competitive students found the activity
very engaging, as it encouraged them to work harder to be “proud of your own work being
presented to the class”. An unexpected outcome was the repeated reference to the
improvement of individual information searching skills by students, who reported this helped
them improve their understanding of complex concepts and even the quality of their final
presentations. This fact reinforces the idea that current undergraduate students benefit greatly
from flipped classroom approaches,as it encourages independent learning and critical
thinking skills, which might belacking in traditional teaching approaches.

The educational literature has for long reported that meaningful engagement is a critical
factor in promoting deep learning (Davies, 2011).

Several studies have found that visual representations and summaries are especially
effective improving academic success and providing high student satisfaction (Clarke et
al., 2006). Similarly, measurable improvements in meaningful learning having reported
using concept mapping under test conditions with control groups (Hay et al., 2008),
which is what we have set to evaluate for the next semester. This ads support to the idea than
concept mapping promotes meaningful learning, and we hope that its combination with
analogical disruptors and a flipped classroom approach would prove to be a successful
combination to add adaptability and creativity skills into our courses’ curricula.
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Abstract

Many novice teachers have difficulties with selecting and applying effective
classroom management strategies to prevent or diminish disruptive behaviors.
Negative experiences with classroom management largely determine teacher
wellbeing and early attrition. Therefore, more in-training opportunities are
needed to prepare prospective teachers to manage complex classroom
practices effectively. A Virtual-Reality environment seems promising in
developing classroom management skills (CMS) and promoting teacher
resilience; however, students’ and educators’ perceptions towards this
technology influence its potential. This study describes four pre-service
teachers’ and Six school-based teacher educators’ experiences with and
perceptions towards the use of a Virtual Reality learning environment to train
classroom management skills and promote teacher resilience. Responses of
semi-structured interviews reflect five themes: software- and equipment-
related issues; feedback cues; realism and authenticity; instructor proficiency;
and added value for teacher training. Results show that, for most themes, pre-
service teachers and school-based teacher educators raised similar remarks
and/or suggestions for improvement; however, they differed in their
perceptions towards the added value of Virtual Reality to teacher training
curricula. Our study highlights teachers’ needs for highly authentic and
realistic simulations aligned with real-life classrooms and presents
recommendations to augment the immersive experience needed for teachers to
develop effective CMS and become more resilient.

Keywords: Virtual Reality; Teacher training; Classroom management;
Resilience; Qualitative evaluation.
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1. Introduction

Classroom management refers to all measures a teacher takes in establishing a positive and
orderly working and learning environment in which effective social and academic learning
can occur (Korpershoek, Harms, De Boer, Van Kuijk, & Doolaard, 2016). Effective
classroom management entails restoring order by recognizing disruptive behaviors and
application of effective classroom management strategies (CMS) aimed at preventing,
changing, or disciplining disruptive behaviors; understanding the effect of classroom
management strategies on specific behaviors; and teachers’ beliefs in their ability to
effectively implement classroom strategies (i.e., teacher-efficacy; Tschannen-Moran &
Woolfolk-Hoy, 2001). However, selecting and applying effective CMS is one of the foremost
concerns in everyday teaching practice and many pre-service and beginning teachers
experience difficulties in deciding between preventive (e.g., making eye contact with
students) or reactive (e.g., disciplining) strategies when addressing specific behaviors
(Korpershoek et al., 2016; Lane, Menzies, Bruhn, & Crnobori, 2011; Putman, 2009), often
resulting in a downwards spiral reinforcing disruptive behaviors. Negative experiences with
disruptive behaviors and classroom management and low levels of teacher-efficacy are key
factors in both teachers’ wellbeing and attrition (Brown & Wynn, 2007).

Many pre-service teachers feel that their internship does not provide sufficient opportunities
for practicing and developing effective classroom management strategies, as experimenting
with CMS to understand what works in which situations could negatively impact the teacher-
student relationship (Van Tartwijk, Mainhard, Brekelmans, Den Brok, & Levy, 2014). Even
if teachers only once retort to less effective CMS, the negative consequences for the teacher-
student interpersonal relationship could last throughout the academic year. Such a disturbed
interpersonal relationship could result in lower levels of teacher self-efficacy, wellbeing, and
even attrition. Moreover, pre-service teachers’ field experiences are often confined to specific
days and/or parsed in a relatively short period in which only a limited amount of disruptive
behaviors can be observed and managed, leaving little room for putting different CMS into
practice. Therefore, it is essential to provide our future teachers with more in-training
opportunities to develop more (varied) CMS and fine-tune their strategies. An alternative to
real world, in-vivo training is simulation, for example by means of Virtual Reality (VR).

Lugrin and colleagues (2016) designed a VR-environment in which prospective secondary-
school teachers can train their classroom management skills. Such an interactive VR-
environment has several advantages as compared to other methods frequently used to
promote classroom management skills. The immersive experience simulated by the Head-
Mounted Display creates a realistic and authentic learning environment (Burdea & Coiffet,
2003) in which pre-service teachers can interact with students and respond to a variety of
pre-programmed disruptive behaviors ranging in complexity levels. This enables practicing
with many more (different) disruptive behaviors and CMS as compared to in-vivo
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internships. More importantly, it is possible to rerun complex situations multiple times and
experience the reciprocal relationship between specific behaviors and different CMS without
compromising the teacher-student interpersonal relationship. Using a VR-environment to
practice and develop effective classroom management skills could also positively affect
teacher wellbeing, and, more specifically, teacher resilience. Resilience can be
conceptualized in terms of experiencing positive emotions, self-confidence, and being able
to make realistic judgments regarding self-efficacy, interpersonal skills, and behavioral
management. We assume that being able to practice a variation CMS in response to many
different disruptive behaviors will likely to benefit these aspects, resulting in more resilient
teachers who are committed, engaged, and motivated to improve their teaching and to remain
in the profession (Mansfield, Beltman, Broadley, & Weatherby-Fell, 2016).

The first evaluation of the developed VR-environment seems promising in terms of essential
usability requirements, the effect of feedback cues, and technology acceptance (Lugrin et al.,
2016). However, little is known of how pre-service teachers actually perceive and experience
such a VR-learning environment in terms of its potential as an in-training opportunity for
developing their CMS. As successful implementation of educational innovations stands or
falls with students’ and educators’ perceptions towards new technologies (Schneckenberg,
2009), we conducted a study to evaluate pre-service teachers’ experiences with and
perceptions towards the use of a Virtual Reality learning environment to train classroom
management skills and promote teacher resilience.

2. Methods

2.1. Participants and Design

In the period between December 2018 and April 2019, we invited two groups of users to test
the classroom management VR-learning environment (Lugrin et al., 2016) and participate in
a follow-up interview. The first group consisted of four pre-service teachers (one man, three
women) as the goal was to evaluate their perceptions towards and experiences with a VR-
learning environment to promote CMS and teacher resilience. In addition, we included six
school-based teacher educators (three men, three women) in our evaluation, given that
classroom management training is often considered as ‘too disconnected from everyday
classroom practices’ (Putman, 2009). Therefore, school-based teachers’ experiences and
perspectives on the degree of transfer to real-life educational situations as simulated by the
VR-environment are highly relevant when evaluating the potential of learning environments
aiming to prepare prospective teachers for their future profession.
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2.2. Procedure

Participants were invited (in pairs or small groups) to our university’s VR-center to test two
aspects of Lugrin et al.’s VR-module; the classroom simulation itself and the instructor
control dashboard (Figure 1; see Lugrin et al., 2016, p. 7, for a detailed description). The VR-
experience was followed by a semi-structured interview. Questions were partially based on
the work of Lugrin et al. (2016) and tapped into participants’ overall impressions,
simulation/user experiences, possible drawbacks, and opportunities or potentials of using VR
to support pre-service teachers’ development of CMS and resilience.

Instructor's View (2D GUI) Teacher's View (VR)

o
,&‘--.7

17

Figure 1. Instructor control dashboard (I) and VR-simulation (r). Source: Lugrin et al. (2016).

2.3. Method of Analysis

All notes taken during the interviews were digitalized. We followed a Grounded Theory
approach as we first established sensitizing concepts guiding further in-depth thematic
analysis and exploration of our data (Braun & Clarke, 2006).

3. Results

Participants’ responses were categorized into five emergent themes: (1) software- and
equipment-related issues; (2) feedback cues; (3) realism and authenticity; (4) instructor
proficiency; and (5) added value for teacher training. In the following subsections, we will
discuss each of the themes in more detail.

3.1. Software- and Equipment-Related Issues

All participants reported bugs and system-glitches that lowered the experienced level of
immersion. For example, they mentioned that not all student avatars were visible or
responded to the teacher, that some of the disruptive behaviors did not work after activation,
and delays in visualization after adjusting the controls. Some of the optional classroom
layouts did not enable realistic in-class movement as participants could walk through walls
or desks. Participants tended to trip over the cable connecting the Head-Mounted Display to
the computer. Pre-service teachers explicitly vocalized the need for a ‘software pre-training’,
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for example, regarding the use of the handhelds, picking up objects, and how to navigate
through the virtual classroom. In addition, informing them in advance, on what the VR-
environment looks like, would help set more realistic expectations.

3.2. Feedback Cues

The appropriate use and timing of the feedback cues was not clear for all participants. As one
pre-service teacher stated: “How do you use the feedback cues?” This could stem from the
fact that we did not yet run specific scenarios/scripts in our exploration-phase, thus, there
was no need to provide specific feedback. In addition, participants deemed the audio signal
of the feedback cues as “rather awkward and disconnected from everyday classroom
practices”, which raised debate on the added value of the feedback cues in its current form.
Others indicated that a more diverse range of feedback cues could be conducive to the
learning experience, especially when more targeted and/or specific feedback on CMS
(instead of signaling wrong or right) could be given.

3.3. Instructor Proficiency

Participants from both groups thought instructor skills regarding controlling the interface are
essential for establishing effective learning processes. Many participants felt that the
instructor him/herself should be highly proficient in CMS, or at least should know which
strategies are most effective given a certain behavior, to facilitate effective feedback. One
pre-service teacher struggled with aptly fulfilling the instructor-role and mentioned it was
rather difficult to having to respond immediately by selecting appropriate student behaviors
after observing their peers implementing classroom strategies. Moreover, when multiple
avatars displayed disruptive behaviors, it was not always clear whom the teacher addresses.
Enabling the possibility to name the students would be helpful, as would presenting the
instructor with a live feed of all sounds and conversation occurring in the virtual classroom.

3.4. Realism and Authenticity

Our participants generally held positive perceptions of the experienced levels of realism and
authenticity. As one school-based teacher educator mentions: “the feeling of being in the
classroom is real”. However, they do feel some improvements could (and should) be made.
For example, one student indicated that the visual experience is highly similar to being in a
classroom, but that the software lacks realism when it comes to simulating an authentic
auditory experience (availability and display of noises/sounds). Others stress this observation
and felt that the current version could be improved as only noises and sounds related to group-
level disruptive behaviors are available. Integrating noises exemplifying both individual-
level disruptive and non-disruptive behaviors, and background noises (e.g., ‘buzz’) in the
software is thought to be essential in simulating a realistic an authentic classroom. Another
way of increasing transfer to real-life classrooms is to reconceptualize the classification and
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visualization of behaviors. For example, pre-service teachers mentioned that in real life, some
of the simulated ‘bad’ behaviors such as punching a neighbor could be considered as playful
or friendly behaviors. Behaviors that in everyday classrooms would be considered as highly
disruptive (such as kicking and punching), were not that well visible in the simulation,
suggesting a milder categorization. Several participants mentioned a lack of common
movements as wiggling and stretching (i.e., non- disruptive behaviors). Pre-service teachers
and school-based teacher educators thought that naming student avatars, enabling a variety
of emotional (facial) expressions, and exploring the possibility of programming avatar-
specific characters (e.g., behavioral patterns) enhances realism and authenticity. Almost all
participants mentioned that the pre-programmed verbal responses of student avatars impeded
immersion. More complex interaction patterns, preferably supported with accurate lip
movement, are needed. One school-based teacher educator mentioned: “It would be nice if it
would be possible to take phones from student avatars physically”, as this is a valid response
in real-life situations. Similarly, being able to relocate students after displaying disruptive
behaviors is recommended.

3.5. Added Value for Teacher Training

The pre-service teachers were rather positive about the whole experience and see its potential
for training classroom management skills and promoting teacher resilience. Some endorse
the added value in the current teacher-training curriculum as they see possibilities for using
the VR-software in the context of microteaching (in which pre-service teachers practice with
parts of a lesson such as attaining focus when starting a lesson). The pre-service teachers also
indicated that the VR-simulation primes all sorts of emotions (for example, when students
start jumping on their chairs) that can also be experienced when teaching everyday-
classrooms. Another added value for the teacher-training curriculum could be realized by
integrating pre-service teacher’s PowerPoint or Digi board slides in the VR-classroom as this
would enable purposeful content-related practices.

The school-based teacher educators had mixed feelings about the VR-experience, as their
perceptions vary from “finding it fantastic”, to not being able to see how the application
could be used in the near future. School-based teacher educators felt that purposeful
integration and implementation in the teacher-training curriculum is impeded by a lack of
verbal interaction and the system’s and instructor’s inability to respond to non-verbal CMS.
Especially experienced teachers are highly skilled in effectively using non-verbal CMS;
strategies that were not always recognized by the instructor (who tried to figure out how to
increase disruptive behaviors instead of observing the teacher wearing the VR-headset).
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4. Discussion and Directions for Future Use

We aimed to evaluate pre-service teachers’ and school-based teacher educators’ experiences
with and perceptions towards the use of a Virtual Reality learning environment to train CMS
and promote teacher resilience. Five themes emerged from the semi-structured interview
data. Participants in both groups felt that software- and equipment-related issues lowered the
experienced immersion, and pre-service teachers explicitly mentioned the need for a software
pre-training. Our participants felt that the non-specific and unrealistically sounding feedback
cues are not conducive to learning and welcome the possibility of giving targeted feedback.
Both groups of participants thought instructor proficiency is a two-fold issue. First, for VR-
novices, the instructor control dashboard was not intuitive. Second, similar to real-life
practice (Ryan & Cooper, 2004), effective CMS can only develop under supervision of an
experienced CMS-proficient teacher giving targeted feedback. Both groups hold relatively
similar perceptions of realism and authenticity. Most of them thought the visual simulation
was highly realistic and authentic, but that the auditory experience could and should be
improved as real-life classrooms burst with life. Another essential aspect in which the VR-
environment differs from real classrooms is the lack of human-like complex interaction. Last,
both groups of participants mentioned that the classification, modelling, and visualization of
behaviors should be reconceptualized to facilitate transfer to real-life classrooms. School-
based teacher educators and pre-service teachers differed in the perceived added value of VR
for teacher education. Pre-service teachers were unanimously positive regarding the in-
training possibilities of using VR to develop CMS and promote teacher resilience, whereas
school-based teacher educators’ perceptions varied largely. Most were cautious regarding its
potential for implementation in teacher education, mostly due the lack of human-like
interaction, suggesting that even a realistic, immersive experience in a virtual reality can be
‘too disconnected from everyday classroom practice’ (Putman, 2009).

Overall, based on our participants’ observations, it can be concluded that a VR-environment
for training CMS has untapped potential as there are various ways to improve the immersive
experience and transfer to real-life classrooms. Therefore, our first recommendation is to
improve the module based on our participants’ suggestions to increase the level of realism
and authenticity and augment the immersive experience prerequisite for purposeful
implementation in teacher education. Our second recommendation is to provide meaningful
behavioral scenarios simulating complex classroom situations as every-day teaching
practices are highly susceptible to micro-level influences. For example, it would be
informative for prospective teachers to engage in a scenario in which disruptive behaviors
gradually build up if the teacher does not immediately and effectively address (emerging)
disruptive behaviors. Or a situation in which many different behaviors occur simultaneously
and need immediate orchestration (for example, when a teacher wants to start his/her lesson
while some students are talking to each other, others are engaged with their cell phone, and
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some even are asleep). Third, we recommend exploring possibilities for providing authentic,
less intrusive, and targeted feedback on specific CMS, for example by integrating just-in-
time voice coaching in the software. Last, we recommend examining the degree to which
VR-supported in-training opportunities have a long-term impact, for example by monitoring
beginning teachers’ resilience and CMS. This project is the first step in an ongoing
exploration of the potential of using VR to support teachers’ development of CMS, self-
efficacy, resilience, and wellbeing, and we are looking forward to taking the next step in our
research and Virtually Realize our participants’ recommendations!
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Abstract

Health begins at home and in community where people live and work, in fact,
the World Health Organisation (WHO) defines health as ‘a state of complete
physical, mental and social well-being’. Experts and professionals, of all
sectors and specialities, need to take account the Occupational Safety and
Health (OSH) in all aspects of their working lives. Mainstreaming OSH into
education concerns integrating one policy area — OSH — into another —
education. This study started from a first analysis of an international and
national OSH training offer, in which some critical aspects emerged: there
are mostly sectoral training courses, qualifying some prevention actor roles,
most linked to traditional risks, and primarily focused on the safety aspects
rather than the health ones. The current study is related to an innovative
format and experience for an integrated management of OSH in the evolution
of the world of work. The concept was born from the need to train new
professionals figures when the rapid demographic changes and technological
innovation are changing the working world and therefore also the required
skills to prevention actors. A first test has been conducted on 26 students who
attended the first edition of this innovative training.
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1. Introduction

The World Health Organisation defines health as ‘a state of complete physical, mental and
social well-being” (WHO, 1948). Health everywhere around the world begins at home and
in community where people live and work.

Work-related mortality accounted for 5% of the global total deaths (Global Burden of
Disease Study, 2015). Every 15 seconds, a worker dies due to an accident at work or an
occupational disease, in fact, the International Labor Organization (ILO) estimates that
approximately 2.78 million women and men in worldwide succumb to accidents or work-
related illnesses: over 6000 deaths per day. In this scenario, education and training play a
fundamental role, since beyond the specific regulatory interventions and the obligations
connected to them. Developing, disseminating and concretizing a culture of prevention for
OSH, it remains today a stimulating request that involves stakeholders interested in the
enhancement of "human capital” as the main resource for the realization of a concrete and
continuous process of improving the quality of life, including the working one.

The OSH Community strategy 2007-2012 considered the culture of prevention to be an
important area of action; according to this strategy, risk education should be included in all
levels of education, University too (Copsey et al., 2010). According to the latest OSH
policy, risk education is become more important due to rapid development of the society,
new technologies, globalization and changed demographic processes (Reinhold et al.,
2013). An important step in training professionalization and education was taken with the
establishment of the first University courses in safety, during the 1970s, in some EU
countries (Germany, France, United Kingdom and Belgium). Studies conducted by the
International Social Security Association (ISSA) Section on Education and Training for
Prevention, and later by the European Network of Safety and Health Professional
Organisation (ENSHPQ) have shown that there is a wide disparity between the definitions
of safety professionals and their role and training in the different EU countries. A first point
to an European harmonization was boosted by the initiative of the ISSA Safety Training
Section, later taken over by ENSHPO, which documented the regulatory schemes and the
range of roles and competences of safety experts and professionals across Europe. The
European project (2010-2012), so called EUSafe, was taking a further step to develop the
standards into exemplary role and task descriptions, learning objectives and teaching
protocols which could be used to stimulate further training initiatives and lead to further
harmonization of training requirements. Its objectives are to better underpin the definitions
of the role and training needs of safety experts and professionals across Europe. This
European development has now combined with a parallel development internationally
under INSHPO bringing together North American and Asia Pacific countries to share and
learn from each other’s certification and accreditation systems (Swuste & van Dijk, 2018).
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2. Methods

The analysis and reflections process about good practices, and learned lessons was carried
out based on the exchange among the institutional leaders, the team of teachers and students
and was complemented by the researcher of these advisory services. First, an analysis of the
international and national literature about the OSH available courses has been done, than
the study focused on the changes in the world of work, in order to desing and develop a
proposal for an innovative training format. The analysis has been carried out into the
internet through different search engines using the following keywords: "university",
“occupational safety”, ‘“‘occupational health”, “master”, “post-graduate course”. The
structure of the individual courses was deepened through the direct internet links. The
analysis of the international educational offer followed this kind of methodology, while
national research was developed on the study of the educational offer of the single
Universities. The last step of the study was to delivery and evaluate the training format. The
assessment of learning process was done through an anonymous questionnaire at the end of
the training. The 26 students of the first edition of the Master (14 men and 12 women, aged
28-56yr) completed the questionnaire. The first edition of the Master course took place
from February 2018 to December 2019. This first edition was attended by students came
only from Italy. The 10 item self-administered questionnaire aim to assess the quality of the
purpose, content, timing and mode, using a 5-points Likert scale.

3. Results

3.1. Analysis of international and national University training on occupational safety
and health (OSH)

The OSH international offer provides a typically two-year period training. In several cases
the period of the Master courses is linked to a frequency mode: such as part-time (two
years) or full-time (one year). The training is varied and consists of classroom lessons,
distance and online learning, visits to the companies, residential training at University
campuses. The main subjects covered are: health and safety at work, occupational hygiene,
occupational psychology, ergonomics, epidemiology, risk management and health
promotion.

An analysis via internet of the training offer, existing at national level of University courses
in the OSH field provided in the last ten years, shows that, since the 90’s in Italy, there has
been a growing training offer on OSH subjects, mainly due to an increase in the
educational/training needs for prevention actors, due also to the implementation of the
regulatory framework. In this context, the University has contributed with post-graduate
training offers (1st and 2nd level Masters and Advanced Training courses). At the national
level 19 Master's courses were counted and in particular 8 of them were dedicated to the 2th
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level of University degree and 11 to the first one. Almost all of them involved collaboration
with other Universities, professional scientific associations, Institutions of the National
Health Service, as well as the National Institute for Insurance against Accidents at Work
(INAIL). The Master courses generally have a duration of one year, with a teaching
commitment about 1500 hours totally. Courses are provided through frontal teaching
activities and other forms of guided study, distance learning interactive activity (FAD-
eLearning mode) or by providing both methods (Blended learning). In some cases the
Master's students have obtained the qualifications required by law to perform certain
professions such as the person in charge of prevention and protection service (RSPP and
ASPP) pursuant to art. 32 of Legislative Decree 81/08.

3.2. Analysis of the changes in the world of work and the training needs for the
development of the Master course

In the OSH policy, one of the main goal of the "European Union Strategic Framework
2014-2020" is to face demographic change by requiring adequate working conditions, in
order to guarantee a sustainable working life and an active and healthy ageing. In fact, it is
necessary to consider the existence of a gap between life expectancy and employment
expectation, mainly due to deterioration of health and early withdrawal from work due to
illness and/or injury. Moreover, the current scenario of the working world is characterized
by important technological innovations - robotics, smart working, key enabling
technologies (KETS) - that will profoundly transform industrial processes, offering great
prospects for development in terms of productivity and plant quality. This landscape of the
future of work will entail further complexities to manage and set in with a view to
prevention, in order to increase the sustainability of work, including: new forms of work
organisation and new risks, the need to face important changes in the work management
(e.g. flexible forms of work, new forms of work organisation, psychosocial aspects), the
need to understand the influence of age-related changes in work capacity, particularly in the
case of specific strenuous jobs, as well as the impacts on the obsolescence of skills in high-
tech jobs. Therefore, there is a need to train new specialized figures, able to respond to the
changing of the working world through the integrated risk management, based on a
multidisciplinary and participatory approach, which integrates different aspects and specific
competences of different disciplinary areas related to the issue of health and safety at work,
such as occupational health, public health, occupational psychology, health psychology,
psychometrics, management and ergonomics. This approach, however widely expected,
was still lacking in Italy due to the absence of a specific recognized interdisciplinary
training, which integrates skills in the field of occupational health prevention, including
those related to aspects of a psychosocial and organisational nature, with the skills required
in the field of safety in the workplaces.
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3.3. Design and development of the Master in integrated Health and Safety Management
in the evolution of the working world

Public and private sector organizations are increasingly concerned with improving
occupational safety and health. The rapid changes in the world of work, combined with the
persistence of unsafe or environmentally hazardous working conditions, have served to
focus attention on the need to create safe, healthy working environments and OSH
professionals with the right skills. According to the analysis of the national training offer up
to date, it emerges that the courses activated were mainly conditioned by the formal
requirements defined and established by current legislation for the recognition of the role of
worker prevention and protection professionals, leaving little room for the development of
knowledge and skills related to innovation and work changes. Becoming an occupational
safety and health professional requires multidisciplinary training with a broad-based
educational background, including specialized knowledge of the medicine, law, chemistry,
engineering and social sciences together with an understanding of the principles and
concepts of management. The national and international training offers put in evidence
some critical aspects: these are mostly sectoral training courses, qualifying some prevention
actor roles, most linked to traditional risks, and primarily focused on the safety aspects
rather than the health ones. A special consideration deserves the advantages offered by
University training programs that can open up opportunities for in-depth study and
professional updating to existing prevention figures, on innovative and emerging issues.

The biennial training course in "Integrated management of health and safety in the
evolution of the working world" is promoted by Sapienza University of Rome, involving
four Faculties (the two-ones of Medicine, Civil and Industrial Engineering and Law) and
the research departments and the central and technical facilities of INAIL. The concept was
born from the need to train new professional figures when the rapid demographic changes
and technological innovation are changing the world of work and therefore also the
required skills to prevention actors. The Master has innovative features both for the topics
being discussed and for its structure aimed at a multidisciplinary application and
professionalization approach. The two-year Master's program has allowed the networking
of training, innovation and research, namely INAIL, University and the productive world in
order to respond concretely to the increasingly complex challenges of the working world, to
grasp all the opportunities in terms of development, research, innovation and employability.
Many leading companies in the field of nanotechnology and in the high automation
industrial sector and the enabling technologies of Industry 4.0, have chosen to play an
active role within the innovative INAIL-Sapienza path, offering to participants the
possibility of innovative internships projects. The planning of the internship projects was
carried out with a multidisciplinary, innovative and integrated approach, with particular
regard to the "prevention through design". Among the most interesting activities carried out
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in the first edition these areas were studied in deep: ergonomic assessments aimed at
reducing biomechanical overload in the industrial sector; availability, integration and
knowledge of data on work-related accidents to develop "road safety” and sustainable
mobility methodologies and paths; improvement of safety management systems and
application of technology to prevent accidents at work through a proactive and integrated
approach; analysis and correlation models between natural and incidental health and safety
events aimed at the well-being and global protection of the worker, according to the One-
Health conception.

The course has been designed to a limited number (maximum of 30 students), in order to
make possible the carrying out of high quality and interactive of the didactic activities. It
has lasted two years with a teaching commitment of 1,500 hours overall, of which at least
350 hours reserved to lectures of frontal teaching and 125 hours dedicated to the final
exam. The sum of the aforementioned activities corresponds to the acquisition of 60
University credits (CFU) in addition to the credits already acquired for the course of study
necessary to access to the course. Each CFU corresponds to 25 hours of study divided into
the various training activities (Table 1).

3.4. Assessment of the innovative training format

The main results of the evaluation of the first edition of the Master are summarized in the
following table (Table 2).

In summary, the analysis shows the following results for the individual teaching modules:
the mean value of the Module 1 is 4.2 (SD 0.8; Likert scale 1 till 5), the mean value of the
Module 2 is 4.3 (SD 0.8; Likert scale 1 till 5), the mean value of the Module 3 is 4.0 (SD
1.3; Likert scale 1 till 5).
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Table 1. Master Structure

Course Structure

CFU

Module 1.General aspects of integrated risk management and regulatory framework 20

The module is aimed at the development of knowledge and general skills in the following
areas: occupational health, legal, insurance, statistics-epidemiology, psychosocial, risk
assessment and management, safety at work, able to characterize, manage and develop
solutions for an integrated approach to risks with particular regard to the contemporary
labor market. Qualification of Head of the Prevention and Protection Service (RSPP) or of

Operator of the Prevention and Protection Service (ASPP)

Module 2. Specialized training focused on the change in the working world 20
The module is aimed at developing skills, knowledge and experiences in areas closely
linked to the change in the working world, developed through highly profiled activities
towards innovative aspects of health and safety related in particular to demographic
changes and technological evolution.
Module 3. Integrated risk management 15
The module is aimed at developing skills and experiences aimed at identifying innovative
measures and techniques for integrated risk assessment and management. The module also
provides for further activities, including the training internship in partner organizations
rooted in the working/production contexts and in close contact with the health and safety
sector and/or at the Sapienza University and INAIL laboratories.
Seminar activities related to the themes of the training path, initiatives and training days in
collaboration with the partner bodies of the Master.
Final Exam 5
Total 60
Table 2. Assessment of the first edition of the Master
Module 1 Module 2 Module 3
Education Teaching Tutoring Education Teaching Tutoring Training Tutoring
-training quality quality - training quality quality internship quality
(content (content (content,
and mode) and mode) mode,
timing)
Mean 3.9 43 4.4 42 4.4 4.4 4.0 41
value
SD 1.0 0.8 0.6 0.9 1.1 0.7 13 1.4
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4. Conclusions

All the actors involved in training and work agree that it is in training process where we
should acquire knowledge, develops skills and internalize risk identification and prevention
behaviours at work. This Master course, which was promoted for the first time in Italy, has
been integrated with advanced training courses that the student during the second year can
choose in a modular way. This two-year training course presents innovative features not
only for its structure, but also for the topics under discussion focused on aspects related in
particular to changes in the world of work (e.g. demographic changes) and technological
innovation (e.g. nanotechnologies, industry 4.0, enabling technologies, 10T, process
digitalization, automation, robotics, smart working, digital transformation). The innovative
features related to its structure, was obtained through the integration of two didactics
training offers, the Master, a third cycle, scientific and high specialized course for lifelong
and recurrent training, with the advanced training courses (CAF) for a postgraduate
specialization or specialist studies.

As the epistemologist Piaget highlighted the collaboration between different disciplines or
heterogeneous sectors of the same science, provided real interactions, reciprocity of
exchanges, such as to determine mutual enrichments. With this inter-multidisciplinary
perspective, the training path of the Master Sapienza-Inail was organized and observed
aimed at allowing learners and teachers an innovative experience of an interactive process
guaranteed by the loan and the methodological exchange of the various disciplines that
carried out the cultural-scientific enrichment and the creation of a transdisciplinary system
in OSH area.

The present format seems to be a good practice for the integration of research, education-
training, work and innovation, as students refered.
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Abstract

The aim of this paper is to evaluate the implementation of an extra-curricular
multi-disciplinary, multi-level Learning Community (LC) on Mergers and
Acquisition (M&A) of Small-Medium-sized Enterprises (SMESs). This LC was
developed according to established guiding principles, namely the theme
extends beyond the theme of the regular courses, and it should attract both BSc
and MSc students of different disciplines, and enhances students’ professional
preparation and employability. The LC consisted of 8 meetings of 2 hours and
one meeting for a whole day during a full semester. During the whole day,
students played a game in which they had to purchase a company using all
acquired knowledge and skills. In the guest lectures offered, students discussed
different aspects of M&A with professionals within the field. The LC is
evaluated by students on e.g. the content of the LC, what they have learned,
the social aspect and guidance, and what could be improved. Overall, the
students appreciated the content and structure of the LCs, especially the game,
the guest lectures, and the fact that they worked together with students of
different disciplines.
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1. Introduction

Owners of Small-Medium-sized Enterprises (SMES) need support in the strategic processes
associated with mergers and acquisitions of their company. In a relatively short time
important and far-reaching decisions have to be taken that require knowledge from different
disciplines, such as finance, strategy, operations, business administration, and legal affairs.
In addition, effective managers need interpersonal skills such as negotiating skills for
managerial success.

The topic of negotiation seems to be underrepresented in business school curricula. If present,
buyer-supplier negotiation role-plays or games are usually used as teaching methods (Beenen
& Barbuto, 2014; Hartley & Eboch, 2017, Page & Mukherjee, 2007). Also at our school, the
topic of negotiation is underrepresented. To introduce this topic, we have developed an extra-
curricular learning community on Mergers and Acquisition (M&A) in Small Medium-sized
Enterprises (SMEs).

Essential building blocks of every LC at the Faculty Economics and Business are:
academically challenging topic that asks for a multi-disciplinary approach, focus on
developing some specific skills, possibility to network with business practice, and selection
of students based on motivation (Ossevoort & Riezebos, 2019). Since, the content of the LC
is not embedded in the formal curriculum with its rules and regulations, there is room for
testing educational innovation initiatives. Being outside the curriculum, students from
different levels (Bachelor and Master students) and students from different disciplines (e.g.
finance, economics, business management) can participate, thereby mimicking real-life
situation in M&A processes. Since students from different backgrounds participate in this
LC, peer learning allows the development of a complex way of thinking with different
perspectives resulting in learning at a deeper level (Bransford et al., 2000; Lave & Wenger,
1994). In general, LCs offer active and collaborative learning activities that binds participants
together into a social entity (Wenger, 2000), where the focus of instruction shifts from the
lecturer to the students.

The aim of this paper is to evaluate the implementation of the extra-curricular LC on M&A
in SMEs that is open for all BSc and MSc students at the faculty of Economics and Business.
The questions we want to answer are:

1. Do students of different backgrounds participate in this LC?
2. What elements of this LC are most valued by students?

In chapter 2, the description of the LC (context and content) is given. Chapter 3 describes the
data collection and analysis. The characteristics of the students as well as the outcome of the
students’ evaluation is given in chapter 4. In chapter 5, the results are discussed.
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2. Implementation of the learning community

2.1. Context

The LC is part of the activities for students organized by the department FEB Careers
Services to strengthen students’ professional preparation and increasing graduates’
employability of the Faculty of Economics and Business (FEB) of the University of
Groningen, the Netherlands (Ossevoort & Riezebos, 2019). FEB’s educational portfolio
consists of four broad bachelor’s degree programs, twelve specialized master’s degree
programs, and one research master program. The topic M&A in SMEs as such is not part of
any degree program.

2.2. Organization of the LC

The LC is scheduled during a semester with 8 meetings of 2 hours and a whole day (to play
a game). Students’ time investments depend on their own ambitions.

Based on a motivation letter and an intake interview, the lecturer gives a positive or negative
advice to students for participating in the LC. If positive, students are invited to the first
meeting of the LC. The size of the LC is about 20 students.

The educational format of the LC is topic-based, specially designed for a targeted group with
a similar academic interest, namely M&A in SMEs (Lenning and Ebbers, 1999). The
interactive meetings consist of knowledge transfer by the (guest) lecturer followed by a
discussion in the whole group. During the LC, at first the lecturer is in control of what the
students should learn, but during the LC the meetings become more and more student-
centered. Furthermore, students are in the lead during the day in which the game is played
(see below). Since the LC is a non-credit bearing activity, after completing students receive
a participation certificate.

2.3. Content of the LC

This LC teaches students the use of knowledge and tools to support the actual decision-
making process of entrepreneurs based on the analysis of some recent M&As of SMEs. The
topics addressed are knowledge on the M&A process, theory about negotiations, and basics
of financial valuation. The skills covered are team work, interviewing, tool development,
diagnostic modelling, financial valuation, and negotiation. The content of all sessions of the
LC is described below.

Meeting 1 (2 hours): In this introduction meeting, the lecturer invites everyone to introduce
themselves and will explain the context and content of the LC. A first discussion on the topic
is started. The assignment for students to present in meeting 6 will be explained.
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Meeting 2 (2 hours): In this interactive lecture the M&A process will be discussed using a
white paper.

Meeting 3 (2 hours): In this interactive lecture, the focus is on the process of negotiation. In
addition, the case used in meeting 4 is explained. The game has to be prepared in groups of
three or four students. At least one of the students should have some experience with financial
models to valuate a company.

Meeting 4 (whole day): This day starts with a test on negotiation style. Afterwards the game
is started. The lecturer, also professional in the field of M&A in SMEs, is together with one
of the students the ‘owner’ of the company used in the case. They will have a strategy
prepared to sell the company to a new owner. The selection of a new owner is the result of
negotiations, not only based on price, but all aspects, even some “dirty tricks’, that are brought
into the game. The game will consist of 4 to 5 rounds of negotiation. The students have to
make a lot of decisions during the day and learn indirectly also managerial insights. At the
end of the day, the ‘owners’ of the company will decide which group of students may
purchase the company and as a result have won the game.

Meeting 5 (2 hours): In this meeting, the outcome of the game will be evaluated and students
will reflect on the strategies, knowledge and skills used during the game.

Meeting 6 (2 hours): Students in small groups will present a valuation of companies in a
special sector (e.g. internet industry or ICT). The content will be discussed.

Meeting 7 (2 hours): A guest lecture by a professional of an investment company will make
students aware of and discuss the current practice of M&A in SMEs.

Meeting 8 (2 hours): A guest lecture by a professional of a fast growing company will make
students aware of and discuss the current practice of M&A in SMEs.

Meeting 9 (2 hours): In the final meeting, students will present what they learned and fill out
the questionnaire for evaluation purposes.

3. Methodology

This paper presents the results of the LC organized during three consecutive semesters of the
following academic years, both semesters in 2016-2017 (LC1 and LC2) and the second
semester of 2017-2018 (LC3). As of 2018-2019, the LC is organized once every academic
year.

To describe if the group of participants within the LC is diverse in gender, nationality, level
of education (BSc/MSc), and/or discipline, the characteristics (gender, nationality, level of
education (bachelor or master), discipline) of the participants are analyzed. The LC is
evaluated by the participating students by means of a questionnaire consisting of 5-point
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Likert scale items (n=45) and open-ended questions (n=13). The 5-point Likert scale items
are partly inspired by Ciraj et al. (2010) and dealt with students’ perception on (1) the content
and context of the LC, (2) their improvement of skills and competencies, (3) cooperative
learning and commitment to others and themselves, and (4) the social aspect of the LC. The
open-ended questions deal with students’ expectations, what they have learned, what kept
them motivated, guidance, and what could be improved.

Students filled out the questionnaire at the last meeting of the LC on paper. The response rate
was 60% in total (three LCs). Since no major differences were found between the data of the
questionnaire of the three LC, all data were combined and presented as such. The mean and
S.D. of the 5-point Likert scale were calculated. The qualitative data collected with the open
questions were analyzed and repeated elements of different questionnaires were grouped and
extracted from the data.

Table 1. Students’ characteristics.

Educational level (n)

n % female % Dutch Bee Pre-MSc MSc
year 1/2/3
LC1 9 29% 44% 1/1/1 1 5
LC2 14 0% 50% 1/6/3 0 4
LC3 29 45% 34% 2/14/3 4 6
total 52 29% 40% 412117 5 15
4. Results

4.1. Characteristics of participating students

The characteristics of the participating students are listed in Table 1. In total 52 students
participated in the three LCs of which 29% female students and 60% international (non-
Dutch) students. The participants were between 18 and 31 years old (mean age = 22 year
(S.D. = 2.8)). Most of the students follow a bachelor degree program. Most students follow
a degree program in the field of finance or business economics (Table 2). In conclusion, all
three LCs represented a multi-level and multi-disciplinary learning environment.
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4.2. Students’ evaluation of the LC

The mean mark the participants gave for the LC was on a scale between 1 and 10 equal to
8.2 £ 0.8 (range 7 - 10). The mean hours a week students spend on this LC was 3.7 + 1.0
(range 1.5 - 6 hours). Overall, students strongly agreed that this LC as a whole worked as an
effective learning environment for them (on a scale between 1 and 5, the mean score was 4.0
(S.D. 0.9)), was a good learning experience for them (mean score 4.6 (S.D. 0.6)), and they
were very satisfied with this LC (mean score 4.2 (S.D. 0.6)). The students appreciated the
content and context of the LC (Table 3). They perceived an increase in negotiation skills and
professional skills. The students appreciated the interactive and collaborative character of the
LC (Table 3). They also enjoyed working with students of different levels and disciplines
(Table 3).

Table 2. The discipline of the degree programme followed by the participating students. Some
students participate in multiple degree programs.

LC1 LC2 LC3

BSc Business Administration 2 - 2
BSc Economics & Business Economics 2 10 15
BSc International Business - - 3
MSc Business Administration 1 2 -
MSc International Economics & Business 3 1 -
MSc International Business and Management - 1 -
MSc Finance 1 1 6
MSc International Financial Management - - 3
MSc Supply Chain Management - - 1

In the open-ended questions students stated that the mean reason for participating in this LC
was to improve knowledge on M&A (n=26). As the most important things learned during
this LC, students mention learning about negotiation (n=23), valuation (n=10), M&A
processes and modelling (n=11), and the importance of networking and building relationships
in M&A (n=10). They stated that they welcomed the cooperation with students from different
levels (n=16) (“Good, I think that different levels add their own ideas and way of thinking to
the LC”). Students mentioned that they learned from each other (n=16) (“as everyone had
their specialty, I learnt about subjects I’'m weaker in from group members that were skilled”),
and the different view on the topics by students of different disciplines was instructive (n=15)
(“I learnt a lot how finance students think and solve problems™).
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Suggestions to improve this LC were to expand the link with practice meaning more company
visits and guest lectures (n=11) and gaining more content knowledge (n=4), such as providing
homework exercises, a crash course valuation in the beginning of the LC, and learning about
differences between SMEs and multi-national companies.

Table 3. Students’ perceived learning and experience during the LC (mean scores on a 5- point
Likert scale, range 1 = strongly disagree to 5 = strongly agree).

item Mean score
(8.D)

Content and context of LC

The information which | received about the LC was sufficient 4.1(0.7)
The LC was well organized 4.3 (0.6)
The contact with the external parties during the LC met my expectations 3.9(1.0)
Cases selected for LC were appropriate 4.3(0.7)
Student discussion during LC sessions addressed the objectives of the given 4.1(0.7)
subject

The time allotted for the LC was adequate 4.1(0.8)
The reference material used for LC were useful and adequate 3.9(0.8)
LC provided a context that helped me retaining relevant information 4.0 (0.6)
The lecturer present during LC facilitated the whole process 4.4 (0.7)
The support | received form the lecturer during the LC was helpful 4.5 (0.6)
Participation of external business people should always be part of the LC 4.6 (0.9)
I could bring forward new topics in LC 3.7(0.9)
The LC was academically challenging 3.5(0.9)
I would recommend this LC to other students 4.6 (0.7)

Improvement of skills and competencies

LC has facilitated my independent (self-directed) learning abilities 3.9(0.7)
LC helped me gain skills in working with others 3.9(0.9)
LC has enhanced my communication skills (e.g. writing, speaking) 3.6 (1.0)
LC increased my analytical skills 3.5(0.9)
LC has enhanced my project-management skills 3.2(0.9)
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item Mean score
(S.D)

LC has enhanced my negotiating skills 45 (0.7)

LC has enhanced my professional skills 4.0 (0.8)

Cooperative learning and commitment to others and themselves

LC has helped me generate questions that forced me to further investigate the 4.2 (0.7)
subject

LC gave me the opportunity to help others in the group understand difficult 3.7 (0.9)
material

LC helped me better understand the subject by hearing other participants discuss it 4.1(0.8)

Explaining information to others helped me better understand the subject 3.9(0.8)
When working together with students in LC, | achieved more than | work alone 3.9(0.8)
LC enhances good working relationships among students 4.3 (0.6)
LC focused on collective efforts rather than individual efforts 4.3 (0.6)
In the LC it was difficult getting members to actively participated in tasks 2.2(0.7)
I was satisfied with my own commitment 4.1 (0.5)

The social aspect of the LC

The atmosphere in the LC was relaxed 4.7 (0.5)
LC was fun 4.6 (0.6)
LC has helped me to socialize more 3.7(0.8)
LC fostered team spirit 3.9(0.8)
By participating in LC, | made new friends 3.7 (1.0)
I enjoyed working with students from different educational levels 4.4 (0.9)
I enjoyed working with student with a different background 45 (0.9)
LC has strengthened my societal awareness 3.9 (0.9)
LC has enhanced my intercultural competencies 3.7(0.8)
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5. Discussion and Conclusion

We conclude that the implementation of the extra-curricular Learning Community (LC) on
Mergers and Acquisition (M&A) of Small-Medium-sized Enterprises (SMES) that is open
for all students at the Faculty of Economics and Business was a success. The LC was
developed to give students the opportunity to learn about this topic in a real-life situation,
using a game and working together with students of different levels and disciplines. Being
extra-curricular, the LC complements the activities within the curriculum where students of
the same levels and disciplines work together. Students learned from each other as well as
from the (guest) lecturers who are consultants in M&A. The results let us conclude that the
contact with the professional field should absolutely be part of the LC and that the academic
character can be intensified. Overall, the great commitment of the lecturer as well as the
students led to a successful realization of this multi-disciplinary, multi-level extra-curricular
LC on M&A in SMEs.
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Abstract

Educational systems around the world are trying to grapple with the need for
experts in science, technology, engineering, mathematics and medicine
(STEMM), who have expert knowledge and can work in collaborative teams
to find solutions to local and global issues, including the current pandemic
related to the Covid-19 outbreak. Employers seek disciplinary experts as well
as people who can act as connectors for groups and ideas and who share and
communicate them effectively. Integration of the STEMM disciplines within
teaching programmes is in its infancy in higher education, but there is
recognition for providing extraordinary experiences for learning that develop
collaboration and synthesis of divergent ways of thinking, including crossing
disciplinary boundaries. A framework is presented for supporting the design
of integrated STEMM course work in higher education. It includes authentic,
student-centered, evidence-based, inquiry, problem-based learning through
situated, immersive and experiential approaches that can support the deliberate
development of skills for integrating thinking, problem-solving and for
creating humanistic solutions for local and global issues. This framework can
be used as a guide for designing new teaching programs that use
transdisciplinary approaches for STEMM in higher education. Refinements of
the framework can be generated through rigorously evaluating implementation
in specific contexts.

Keywords: Covid-19, STEMM, transdisciplinary teaching, higher education,
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1. Introduction

Working in interdisciplinary teams already occurs in research in higher education, research
institutes and government agencies. However, there are only glimpses of this occurring in
teaching programmes or course work in higher education, especially where there is a
deliberate focus on inter-disciplinary learning. Integrated approaches in higher education can
build on inquiry models and problem-based learning developments in the compulsory
education sector (e.g. Corrigan et al., 2015; Sniedze-Gregory, 2018). This paper advocates
for a STEMM approach for learning programs in higher education to expand on previous
advocacy for integrating STEM (e.g. Malcolm & Feder, 2016).

The importance of science, technology, engineering, mathematics and medicine (STEMM)
knowledge and skills could not be more important globally than now. In the current Covid-
19 situation, STEMM approaches are required using global collaboration for supporting
health systems, decisions about personal health, sustaining creating technological and
engineering solutions and understanding how science can contribute to solve problems and
enhance life experiences. Integrating STEMM knowledge and skills relies heavily on
collaboration, evaluation of knowledge and self-reflection for learning (Conner, 2014). Such
knowledge and skills have been highlighted as essential for the future workforce with an
estimated 75% of jobs requiring problem-solving, inquiry, critical and creative thinking
(World Economic Forum, 2019). These skills have also been identified as being crucial to
ensure economic strength, global competitiveness, national security and guardianship of the
environment.

While the separate disciplines have served higher education for considerable time,
interdisciplinarity is becoming more recognized as providing promising advances to address
complex issues such as climate change (Bammer, 2017; Shaman et al., 2013) and to create
novel solutions for health. In the current Covid-19 situation, decisions about restricting social
interactions at multiple levels must be based on what we know about virus replication, rates
of infection, immunity responses, personal hygiene practices, using statistics to convey data,
using bioengineering to create vaccines and treatments, using engineering to create or
repurpose factories for making products they were not previously designed to make (masks,
hand sanitizer, ventilators) and more. Future ways of working will require more localized
adapted solutions that leverage off what has been learned globally.

This means that interdisciplinary learning experiences will be more important than ever
before, so that students can be immersed in learning experiences that support them to develop
critical and creative thinking as well as collaborative and communication skills. Delanty
(2001) goes even further and advocates for universities to reappraise what they focus on in
terms of developing a new type of citizenship that is responsive to the changing nature of
knowledge production and promotes ‘the self-transformation of cultures through a critical
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self-engagement with each other’ (p. 128) in other words, collaboration and co-operation.
Universities can provide learning experiences that support the development of technocratic
skills (those that serve society through professions or service) and develop cultural capital
(citizens who can take socially responsible action to improve society) (Delanty, 2001). The
opportunities for how STEMM can contribute to this agenda, are only limited by our
imaginations. If students need STEMM knowledge and skills, and employers are demanding
them, how quickly are education systems adjusting to this need? Instead of piecemeal reform,
this paper advocates for an integrated approach and provides a framework for helping to
develop this reform.

2. Previous research on integration of STEMM in undergraduate programs

The Association of American Universities reported on its’ work to support the
implementation of better teaching and learning in undergraduate programs (Association of
American Universities, 2012). This report provides many specific examples of how
curriculum is being integrated within STEMM. Further research, as reported by the National
Academy of Science, Engineering and Medicine (2018) indicated that there are some
promising results of integrating curriculum. These included:

1. Some integrative approaches in STEMM have led to positive learning outcomes e.g.
increased critical thinking abilities, higher-order thinking, reasoning and analysis,
problem solving, communication, and teamwork.

2. Integrating STEMM content and pedagogies into arts and humanities may improve
inter-disciplinary relations, improve scientific and technological literacy, and data
analysis used in humanistic inquiry.

3. Where medical students experienced arts and humanities within their program, they
increased their communication skills, empathy, resilience, teamwork and, increased
their tolerance for uncertainty.

4. Around the world there is an increase in the number of educational institutions that
are integrating curriculum.

Research on the integration of mathematics into other disciplines (or data sciences more
generally) indicates huge potential promise (Czerniak, 2007). While science and mathematics
share common aspects for problem-solving, teaching programs that truly integrate science
and mathematics in higher education is rare (Bush & Cook, 2019). It is more likely that
combining the approaches to learning, such as design thinking from engineering with
problem-based and inquiry-based learning from the sciences and mathematics and including
case studies and simulations from medicine, are worth pursuing in real-world contexts.

It seems that there is more likelihood of coherence, depth and motivation when design-based
approaches are combined with problem-solving approaches (Miller & Krajcik, 2019).
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Therefore it is not just the knowledge from separate disciplines that can be drawn on in an
integrated approach, but the approaches to learning used in different disciplines, can be
integrated as well to provide knowledge in and for action.

3. Proposed interdisciplinary STEMM curriculum model

The framework in Figure 1 is proposed to support the development of teaching and learning
through interdisciplinarity in STEMM contexts. In Figure 1, the Prior knowledge dimension
implies that faculty and students are aware that students already possess knowledge (both
declarative knowledge and knowledge of skills) or know how to find out. This necessitates
using teaching methods and creating support materials to help students reveal their emerging
understanding. The use of analytic and intuitive thinking can also help manage their learning
progressions.

Student support includes providing resources, learning technologies and access to data for
continuous improvement. Supporting students to establish clear goals for learning means that
students are more likely to invest effort and manage their time effectively, have a positive
mindset about their choices and futures, appreciate differences and are committed to serving
their communities (Schreiner et al. 2012).

Key pedagogies will be those that actively engage students e.g. design-thinking, problem-
based or project-based and inquiry approaches to learning that use scenarios and multiple
real-world examples or simulations. The importance of problem-based and inquiry
approaches is that they enable specific examples to be investigated. When well-supported,
these approaches to learning also assist in the development of students’ academic judgement
in relation to what knowledge is needed and how to undertake their learning (Conner, 2014).
Students need to experience opportunities to critique their understanding and to create, curate
and communicate, especially new knowledge they create as part of their collaborations.

Some students may have come through more contemporary learning environments where
they have experienced inquiry and cross-disciplinary approaches at senior schools (e.g. see
ASMS, Ao Tawhiti Unlimited Discovery). However students may need to be enculturated
into new ways of thinking about and managing their own learning especially those who
expect to be taught through more traditional teaching and learning approaches.

Through providing Authentic contexts for learning, students will gain a range of domain
knowledge through using a range of primary and secondary data sources. The knowledge
needed will be appropriate to the learning context. Their learning will be situated in projects
or solution-focused experiences that value collaboration /teamwork. Therefore the Learning
environments can be described as immersive and experiential where contributions are made
to real solutions. Faculty roles may need to shift from being the knower to being the enabler.
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The knowledge needed by students will need to be reconsidered as to what is appropriate.
This may be threatening for some faculty whose identity is bound with expertise knowledge
that may no longer be relevant to real-world situations. Students are also encouraged to
consider interactions of components, using data sciences and cause and effect analyses, so
crucial to tinkering through iterations for the best possible solutions, while taking account of
influences and unintended outcomes.

The challenge with assessment when using integrated approaches, is related to what is
designated as important for students to learn. Changes to curriculum can be driven by changes
to assessment. Good learning designers start with the end in mind and identify what learning
experiences will enable students to demonstrate the desired outcomes. If creative and critical
thinking, collaboration and communication skills are desired, then these should be assessed
alongside the tangible solutions as being feasible or achievable. Assessments could evaluate:
How did students connect disparate sources of knowledge or use a range of skills to solve a
problem? Have students taken humanistic or contingent factors into account?

4. Limitations of the integrating STEMM

While integrating disciplines has been implemented in some schooling systems for some time
(Sniedze-Gregory, 2018), with some exceptions, higher education has been somewhat
reticent about taking up more integrated approaches in STEMM. The reasons given for not
integrating curriculum relate to: deeply held views by faculty about the value of separate
disciplines; the specialist language and technical issues that may be discipline-specific; the
availability of resources for teaching using appropriate pedagogies; faculty backgrounds
(especially related to how they were taught or learning within their discipline) and an
unwillingness to change; time to conceptualize an integrated approach to teaching and
learning; and the need to stay productively researching (Malcolm & Feder, 2016).

Students also come to higher education with expectations about what and how they will be
taught, often based on reputations and traditions. Institutional strategies for improved
instruction and co-curricular support have yielded improvements in students’ outcomes. It
seems that assessment, course sequences, learning environments, student support and
students’ self-efficacy, all affect student engagement and progression (Malcolm & Feder,
2016). With the current accelerated shift to teaching in higher education to online
environments, considerations of what interaction involves (students with resources, students
with faculty and students-students) is of high interest. Students do not necessarily have the
requisite self-directed or self-regulating skills sufficient to support their progress (Conner,
2014).
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5. Conclusion and Recommendations

This paper is proposing a model to support the development of inter-disciplinarity in STEMM
course work in higher education. If designed well, such interdisciplinary approaches can
build capability and capacity amongst graduates to solve local and global issues through
enacting their knowledge and skills collaboratively. Students will need to be provided with
learning experiences for developing skills in design-thinking, problem-solving and
interdisciplinary inquiry. They can also benefit from collaborating as emerging, enquiring
experts who are ever curious about alternative possibilities and who effectively communicate
their new knowledge and potential solutions. This can be a way (as well as research) for
universities to generate new knowledge.

Currently most universities around the world are not addressing the need to develop
interdisciplinary approaches seriously. Instead there are fragmented interdisciplinary
approaches rather than seeking approaches that include iterative changes, reflection,
evaluation, synthesis collaboration and authentic assessment. The model proposed in Figure
1 can support this development and the author welcomes feedback on it.

The implications of the proposed framework (Figure 1) is that there may need to be cultural
changes for faculty and students to learn within student-centered, active learning pedagogical
approaches that use relevant or authentic assessments. There will need to be a shift from
delivering factoids to designing rich learning experiences using real-world challenges that
require connecting ideas and conceptual mastery as well as developing the skills of
collaboration, critical and creative thinking and effective communication. This shift implies
that institutions will support staff to rethink how they provide learning experiences, rather
than what content they teach. Staff development should be systematic and iterative, where
reflection on progress towards effective active learning occurs and is celebrated and rewarded
through promotion systems.

Global challenges such as climate change and pandemics, call for working across disciplines
that transcend disciplinary silos (Honeybun-Arnolda & Obermeister, 2019). The integration
of disciplines can support development and innovation for a more systems-based generative
approach to learning in higher education for a more humanistic future. Further research is
warranted to investigate how integration of curriculum through a range of pedagogical
approaches within STEMM can prepare students for dealing with complex situations that call
for evidence-based and humanistic solutions as they negotiate their worlds as workers and
citizens.
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Systems Thinking

Iterative changes
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Figure 1. Framework for integrating STEMM in higher education
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Abstract

Co-curricular engagement is an essential part of the student experience in
Australian  higher education institutions. Whilst there is wide
acknowledgement of the benefits of students participating in co-curricular
activities, formally recognising students for the knowledge, skills and
experiences that they have gained through co-curricular learning has only
recently emerged in the Australian context. This practice paper will describe
one Australian university’s approach in developing and implementing a co-
curricular recognition framework. UOWX sits at the core of University of
Wollongong’s (UOW) student experience, providing holistic and
transformational personal development of students. The distinctive features of
UOW'’s approach include developing a whole of institution approach;
embedding the student voice into continuous improvement cycles; and
developing an active strategy to embed UOWHx with employers and community
organisations. This approach has transformed student co-curricular learning
at UOW, by increasing the breadth of student engagement and deepening
student understanding of the knowledge, skills and experiences students have
gained through their co-curricular engagement.
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1. Background

Student engagement in co-curricular activities outside of their formal university degree has
been widely valued by Australian higher education institutions. Student engagement in
activities, such as mentoring or leadership, have been designed in Australian higher education
institutions as part of a holistic approach to the student experience, whereby student learning
outside the classroom complements the academic curriculum (Kift, Nelson & Clarke, 2010).
The benefits of students participating in co-curricular activities have been extensively
demonstrated in the literature. Tinto (1987) identifies that co-curricular activities contribute
to facilitating peer to peer interactions, leading to a smoother transition for students into the
higher education setting. Others have emphasised the role that co-curricular activities have
played in increasing the likelihood of students completing their degrees (Maher &
Macallister, 2013). Whilst there are institutional benefits in offering co-curricular activities,
the literature has also focused on the development opportunities that this provides for students
in developing their graduate employability skills (O’Shea, 2019) and sense of active
citizenship at a local and global level (Denson & Bowman, 2013). Despite the extensive
literature available that highlights the role and benefits of co-curricular engagement in
Australian higher education institutions, there is limited research undertaken in exploring the
impact of formally recognising student engagement in these activities (Skalicky & Caney,
2010). Co-curricular recognition is the formal endorsement of knowledge and skills that
students have gained throughout their university degree. In a study of co-curricular
recognition in Canadian universities, Elias & Drea (2013) formed the following definition:

“The Co-Curricular Record (CCR) is a multi-faceted program, which in its
broadest sense, both encourages and incentivises engagement. At its core, the
CCR is intended to enhance students’ learning and development, encourage
the discovery and reflection of self-awareness, and foster an environment that

encourages civic responsibility and engagement” (pg. 2).

Underpinning this definition are three key principles that Elias & Drea (2013) identify as
needing to be adopted in order for an initiative to be defined as ‘co-curricular recognition’.
These include: (1) defining co-curricular recognition within an institutional context and
making this accessible to students through a central platform to incentivise engagement; (2)
experience must be connected through learning and underpinned by a reflective framework;
and (3) an institution must formally recognise student engagement through official
documentation.

More recent work reflects an increasing focus on students graduating with job-ready skills
(STARS 2020). In the competitive Australian graduate market, student engagement in co-
curricular activities has been demonstrated to increase student’s attractiveness to employers,
as they have developed ‘broadening’ skills, such as critical thinking and emotional
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intelligence, that employers are looking for (O’Shea, 2019). Elias (2014) argues that formal
recognition tools can bridge the gap between students and potential employers in articulating
the competencies gained through co-curricular engagement. This practice paper will explore
the design and implementation of a co-curricular recognition framework at the University of
Wollongong (UOW) in Australia. It will provide an overview of the distinctive design
principles of UOW’s co-curricular recognition framework and provide insights into the
impact on student learning.

2. UOW?’s approach to Co-Curricular Recognition

UOW is a research-intensive medium sized university (32,953 enrolments in 2019) with a
sharp focus on offering students a personalised and supportive learning experience and in
developing exceptional graduates who are highly sought after in the workplace. UOW has a
large geographical footprint with campuses located on the south coast of Australia, in
Wollongong, Batemans Bay, Bega, Shoalhaven, Southern Highlands, Southern Sydney, the
Sydney CBD and South Western Sydney, as well as a network of offshore campuses located
in Dubai, Malaysia, Singapore, Hong Kong and China. UOW’s domestic student cohort is
diverse with 48% of students the first in their family to attend university, 2.22% of students
are Aboriginal and/or Torres Strait Islander and 29.1% of students come from a regional,
rural or remote area of Australia. Whilst UOW has made a strategic commitment to the
progression of UOW students into, through and beyond higher education across the region,
this has had to be contextualised in order to leverage the knowledge, skills and experiences
that a diverse student cohort brings to UOW.

Underpinned by student experience literature (Tinto, 1987), career development learning
(Law & Watts, 2003) and reflective learning (Stirling & Kerr, 2015), UOWx was launched
in 2015. UOWXx was developed as a co-curricular framework that recognised the active
contribution students are making to the University, local community, and their own personal
and professional development. Led by the UOW Senior Executive and a dedicated Project
Manager, three years was spent, prior to the launch, on developing the Co-Curricular
Recognition Framework through iterative rounds of consultation with staff, students and
industry. UOWX provides students with two formal documents upon graduation:

e UOWXx Record: A co-curricular record outlining the activities that a student has
engaged with outside of their academic studies; and

e UOWNx Award: The UOWx Award recognises students who have demonstrated
significant engagement in co-curricular activities.

UOWX is firmly positioned in UOW’s Strategic Plan 2020-2025 and 2030 vision, with the
aim of recognising transformative learning experiences for students outside of the formal
curricula, contributing to UOW’s goal of developing graduates who are 21st Century
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learners. UOWX is distinctively positioned across the Australian university sector, as it
provides a framework for existing co-curricular activities and cultivates new learning
opportunities at UOW that promote personal and professional development, as well as active
citizenship. Examples of these activities include Club & Society Presidents, Peer Mentors or
or Cultural Ambassadors. UOWx provides students with formal recognition of these co-
curricular experiences which translates the knowledge and skills gained from these
opportunities to the community and graduate employment market.

3. Design Principles of UOWX

UOWKx aims to facilitate and recognise transformational learning experiences for UOW
students outside of the formal curricula through three distinctive design principles outlined
in the following sections.

3.1. An overarching inclusive framework for Co-Curricular Recognition

UOWXx is distinctive within the sector as it is underpinned by an overarching and inclusive
framework for co-curricular recognition. This approach leverages the valuable learning
opportunities already on offer at UOW, as well as embedding the processes associated with
UOWX across the university.

At the core of all UOWNX recognised activities, is the UOWNXx Activity Eligibility Framework.
In order to meet the UOWx Activity Eligibility Framework all activities must provide
students with initial training and ongoing professional development, as well as enhancing
student learning in three or more of the learning streams identified by industry, including
leadership; mentoring and wellbeing; community and social change; innovation and
creativity; global and cultural awareness; and/or collaboration and communication. Activity
Coordinators identify the key learning outcomes that underpin each learning stream, which
are assessed and attributed to a learning stream by the UOWX Steering Committee. As can
be seen in figure 1, 257 activities across UOW have been recognised by UOWYX, enabling
students to access a wide variety of opportunities to develop a diverse skill set.

500 257
. 83 178 236

0 S — _— —/ [

2015 2016 2017 2018 2019

Figure 1: Number of co-curricular activities recognised by UOWx from 2015-2019

Students have commented on the benefit of such an approach, with an Alumni of UOWx
describing that “...the diversity in the activities available has enabled me to work on my
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weaknesses, develop my strengths, and has taught me how to become more adaptable and
versatile in different environments” (UOWXx Alumni surveyed in 2017).

UOWXx has been positioned as part of the fabric of the institution due to senior leadership
support and embedded systems. The UOWx Co-Curricular Recognition Framework is
embedded across the university, with UOW Council-endorsed policies and procedures that
guide the implementation of the program across all faculties and departments. Embedded
systems allow for UOWx to be delivered at scale and included within UOW’s formal suite
of graduation documents. Many other universities across Australia and New Zealand use
manual processes to produce their recognition documents, however UOW has developed a
systems solution which allows students to log their co-curricular activity in the university’s
learning management system (Moodle), which is integrated with the student management
platform (SMP). Formal document issuance of the UOWx Record and UOWXx Award are
issued alongside UOW’s suite of graduation documents which is recorded on students’
Australian Higher Education Graduation Statement (AHEGS).

3.2. Embedding the student voice into continuous improvement cycles

UOWX has been purposeful in its design in embedding the
student voice within its quality review cycle. This

approach “is a way of thinking and practicing in higher s“‘?ﬁ?ﬁ%g}ﬁj"’" N
education that re-positions students and staff as active MAUGEYE

collaborators in the diverse processes of teaching and [EESREE

Focus Groups with
UOWx Alumni

learning — empowering students to be actively engaged in, and partcipants

~
”

PLAN

and share the responsibility for, their own education” o
(Mercer-Mapstone & Marie, 2017, p. 7). When students Sudent Recns

are valued and engaged as active collaborators on projects REVIEW

related to teaching and learning there are positive impacts

on learning, and an increased sense of leadership in,  Figure 2: Student voice embedded in

- . . continuous improvement cycles.
responsibility for, and motivation around the learning P y

process (Mercer-Mapstone et al. 2017). As such, the

student voice is strongly featured in the four stages of the quality review cycle as
demonstrated by Figure 2. This includes ensuring student representation on UOWXx
governance committees; opportunities for self-assessment through UOWX; engagement of
students as ambassadors who feed into continuous improvement cycles; and formative
surveys and focus groups with UOWHx participants, Alumni and activity coordinators.

3.3. An active strategy that aims to embed UOWNx with employers

Finally, UOWXx has an active strategy that aims to embed UOWx with employers. The
strategy was developed to competitively position graduating UOW students in the
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recruitment market by enhancing their capacity to articulate the knowledge and skills that
they have gained in co-curricular activities during their degree, and ensure that UOWX
Record and UOWx Award documents are actively recognised by employers. The strategy is
supported by five goals including: developing an integrated communications strategy to raise
awareness of UOWNx with industry; reviewing the content of the UOWXx Record and UOWXx
Award to better position students to articulate the knowledge and skills that they have learnt
outside of the formal curricula to employers; placing a stronger emphasis on co-curricular
learning outcomes and reflections; collaboratively developing a suite of opportunities to build
student engagement with industry and employers; and regularly reviewing the knowledge
and skills that employers value to ensure the currency of the UOWx Co-Curricular
Framework.

To date over 100 employers and 8 community organisations have engaged with UOWX. In
addition to engaging with networking events and community volunteering placements,
industry professionals have provided ongoing mentoring to 129 UOWX student graduates.
Through an annual survey of UOWx Alumni, 76% have said that their co-curricular
experiences have helped them stand out to employers and 98% have said they feel they can
effectively articulate their co-curricular experiences to employers. Students have identified
that they are ““...motivated to receive the UOWx Award to show future employers” (UOWX
Alumni, 2020). Also for many students a “...key reason [he] decided to become involved in
a range of extra-curricular activities included the opportunity to increase [his] skills...to
become more employable” (UOWx Alumni, 2020). Employers also describe the benefits of
engaging with UOWX, with one employer stating:

“It’s a great initiative and it adds real insight into the mindset and personal
traits of the graduating students, something that can be difficult to gain when
reading a standard resume or job application.” — lllawarra Employer 2015

4. Transforming Students’ Engagement

Student involvement with co-curricular activities has been transformed by the introduction
of UOWX, in terms of the level of their engagement with co-curricular recognition and the
development of self-reflection and self-awareness.

4.1. Student engagement with co-curricular recognition

UOWX currently has 3310 students logging their co-curricular involvement each year. The
initiative has experienced significant growth since 2015 in terms of both student engagement,
as well as the numbers of students graduating with the UOWx Record and UOWx Award
(see fig 3).
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Figure 3: Student engagement in UOWx from 2015-2019

Since 2015, a total of 9981 unique students have engaged with co-curricular activities. Of
this cohort, over 30% of students engage and record more than one co-curricular activity.
Current participants describe the incentive to become more involved and the benefits that this
offers them,

“I absolutely love UOWx opportunities and | am heavily appreciative of them.
...Also, once | get involved in one, it seems as though all of these other doors
open and | am always asked to complete more programs... ” (UOWX Student
Participant surveyed in 2017).

A particular success of the program is its ability to cater to diverse cohorts of students who
typically do not engage in co-curricular activities. The significant work and family
commitments experienced by students from divese backgrounds leaves less time for co-
curricular activities, despite such experiences being critical for post-higher education
employability (O’Shea, 2019). Ensuring that co-curricular participation is achievable for all
students has been a key focus for UOWx with targeted approaches to encourage and increase
the participation of these target groups implemented.

Student Group

International Students 24.27% | 27.66% | 35.04% | 31.83% | 38.12%
First in Family Students 4753% | 46.96% | 49.40% | 48.48% | 44.23%
Aboriginal and/or Torres Strait Islander Students 1.01% 1.11% 1.44% 1.72% 1.54%
Students with a Disability 9.99% 8.80% 9.35% 10.32% | 10.55%

Figure 4: Equity and international student engagement in UOWx
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Targeted approaches for these student groups include;

e Place-based approaches which provide contextualised face-to-face and digital
opportunities for regional and metropolitan students;

e Internal partnerships with Woolyungah Indigenous Centre to embed Aboriginal
knowledges into the delivery of co-curricular activities, as well as internal
partnerships with accommodation services to engage with regional and international
students;

e Recognition of paid as well as voluntary activities so that students can participate in
ways that support their diverse situations and needs; and

e Equity scholarships that compensate students who are experiencing financial
hardship to enable them to participate in unpaid co-curricular activities.

4.2. Transforming student engagement through self-reflection and self-awareness

UOWXx is underpinned by a reflective framework (Stirling & Kerr, 2015) to ensure that all
UOWXx recognised activities significantly contribute to student learning. Wienhausen and
Elias (2017) identify that students have difficulty in promoting their co-curricular
involvement to employers. Reflection and self-awareness are critical to student learning and
development as part of UOWNX and students have the opportunity to formatively reflect on
what they have learnt after each engagement through the UOWNXx Learning Streams and a
summative reflection is captured upon completion of the UOWx Award program. Many
students reflect on their transformation with UOWX, with one student describing that,

“Throughout more than two years of mingling amongst proactive people, the
UOWXx experience has had meaningful impact on my personal growth. |
became more active and have discovered more about myself and more
importantly, I know what | want to do in the future. | am so excited to see how
far I can go and how much I can improve in the future” (UOWx Alumni
surveyed in 2017).

5. Conclusion

This practice paper describes one Australian university’s approach in developing and
implementing a co-curricular recognition framework. UOWX is a program designed to
maximise student engagement in co-curricular learning opportunities with the specific
context and student cohort of UOW in mind. UOWX is distinctive in that it provides a
framework for existing co-curricular activities and cultivates new learning opportunities at
UOW that promote personal and professional development, as well as active citizenship.
UOWXx provides students with formal recognition of these co-curricular experiences which
translates the knowledge and skills gained from these opportunities to the community and
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graduate employment market. Employers and community organisations have engaged
strongly with UOWX, with over 100 organisations actively participating and recognizing the
value of UOW’s co-curricular framework.
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Abstract

The aim of the paper is to examine the emergence of transnational higher
education (TNHE) and international branch campuses (IBCs) in the Gulf
Cooperation Council (GCC) countries and the United Arab Emirates (UAE).
The findings demonstrate that the emergence of TNHE and IBCs has been the
result of interrelated political, economic, social, and academic factors. First,
the formation of the GCC was a key moment during which member states
sought to stimulate scientific progress through the development of higher
education as part of a strategy to meet labor demands and economic
development. Second, the commodification of education and the drive to
increasing profits in educational institutions combined with decreases in
government funding to Western universities during the neo-liberal era of
capitalism have been an impetus for Western universities to seek ‘new markets’
beyond their borders. Third, the liberating of regional trade policies in
services, including education, combined with the internationalization of
education has enabled the cross-border movement of students, educators, and
institutions. Fourth, the UAE’s unique demographic group mix, which consists
of a majority of international expatriates, combined with significant
government funding in the education sector and international partnerships has
resulted in the rapid expansion of TNHE and IBCs.
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1. Introduction

Transnational higher education (TNHE) has had a long history in the Middle East in general
and the Arabian Gulf in particular. The American model of education was introduced in the
19" century into some countries in the Middle East; however, the more recent proliferation
of Western higher education institutions has been most prominent in the Gulf Cooperation
Council (GCC) countries (Bahrain, Kuwait, Oman, Qatar, Saudi Arabia, and the United Arab
Emirates). The GCC countries have made significant attempts at establishing themselves as
a new emerging higher education hub by promoting and designing policies to attract more
international students (Wilkins et al., 2012). The United Arab Emirates (UAE) and Qatar, in
particular, have become the TNHE centers of the Middle East region with more than 400
undergraduate and graduate programs from universities in the US, UK, and France (Alam et
al., 2013). As of 2015, the UAE hosted 31 international branch campuses (IBCs) and was
second in the world compared to China which hosted 32 IBCs. Qatar and Singapore were
fourth with 11 IBCs each following Malaysia which had 12 IBCs (Mackie, 2019). The
purpose of the paper is to examine the emergence of TNHE and IBCs in the GCC countries
more generally and the UAE more specifically. This has occurred as a result of several
interrelated political, economic, social, and academic factors. First, the formation of the GCC
in 1981 was a key moment during which member states sought to stimulate scientific and
technological progress through the development of programs and curricula for higher
education as part of an overall strategy to meet labor market demands and economic
development. Second, the commaodification of education and the drive to increasing profits
in educational institutions combined with significant decreases in government funding to
Western universities during the neo-liberal era of capitalism have been an impetus for
Western universities to seek ‘new markets’ beyond their borders. Third, the liberating of
regional trade policies in services, including education, combined with the
internationalization of education amidst an era of globalization has enabled the cross-border
movement of students, educators, and institutions. Fourth, the UAE’s unique demographic
group mix, which consists of an overwhelming majority of international expatriates,
combined with significant government funding in the education sector and international
partnerships has resulted in the rapid expansion of TNHE programs and IBCs. The paper is
organized in the following way. The first section defines the terms TNHE and IBCs and
provides an overview of their rapid global expansion. The second section develops the
context by examining the TNHE programs in the Middle East region, GCC countries, and
the UAE. Several factors are discussed including colonialization and the role of education,
the formation of the GCC and the development of education, and the emergence of TNHE
programs in the GCC countries. In addition, issues such as the educational sector, unique
demographic group mix, and the internationalization of education in the UAE are discussed.
The third section is a concluding summary and discussion of the findings.
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2. TNHE and IBCs

According to the Council of Europe, TNHE refers to “All types of higher education study
programmes, or sets of courses of study, or educational services (including those of distance
education) in which the learners are located in a country different from the one where the
awarding institution is based” (Council of Europe, 2001). TNHE involves the
internationalization of education in an era of globalization. According to Knight (2003, p.
2), “Internationalization at the national, sector, and institutional levels is defined as the
process of integrating an international, intercultural, or global dimension into the purpose,
functions or delivery of postsecondary education”. This is affected by processes associated
with globalization.  Globalization incorporates “the flow of technology, economy,
knowledge, people, values, and ideas ... across borders” (Knight, 2003, p. 3). Knight (2003,
p. 3) claimed, “internationalization is changing the world of education and globalization is
changing the world of internationalization” (see also Knight, 2006).

TNHE incorporates a broad range of activities such as providing higher education in places
that cannot meet demand, upgrading the international perspective and skills of students, and
cross-cultural communication (Altbach & Knight, 2007). It employs several delivery modes:
IBCs, franchising or partnership, articulation or twinning, distance or virtual education, and
study abroad programs (Alam et al., 2013). IBCs refer to higher education institutions that
have a physical presence in a foreign country. They provide students undergraduate and/or
graduate programs solely or jointly with a foreign institution. The foreign institution grants
the degree and the students are expected to follow similar programs to the ones offered at the
home campus. IBCs have rooms for teaching and may have other facilities such as libraries,
student accommodations, and so on (Wilkins, 2010). Since the mid-1980s, global student
enrollment in TNHE programs has proliferated from an estimated 50,000 to 404,000 in
2016/2017 (Bennell, 2019). According to Bohm et al. (2002), TNHE will account for 44%
of total demand for international education by 2025. In addition, as of January 2017,
universities have established 249 IBCs across 33 countries with 26% growth in the last five
years (Escriva-Beltran, 2019).

2.1. TNHE in the Middle East Region

The introduction of higher education from Western to non-Western regions is not new. Non-
Western regions have had European university models imposed on them through
colonization. Colonial education served to consolidate foreign rule through ideological
subjugation.  This was accomplished by diminishing the validity and legitimacy of
indigenous knowledge and replacing it with that of the metropole (Kelly & Altbach, 1984).
The original colonial educational model was imported from England and combined with the
German research university to produce the 19™ century modern American university. The
American educational model has been used to establish universities in the Middle East region
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including places such as Egypt, Turkey, and Lebanon (Altbach, 2004). A case in point is the
American University of Beirut (AUB), which was founded in 1866 under the name Syrian
Protestant College by the American missionary Dr. Daniel Bliss. AUB was established by
the American Board of Commissioners for Foreign Missions as “a college of higher learning”
with “an American educational character” (American University of Beirut, n. d.). Moreover,
Western colonizers have had different purposes for establishing and operating branch
campuses including educating and training natives for administrative and civil service jobs,
providing education to natives of developing countries, and serving military and civilian
personnel (Bhuian, 2016).

The formation of the GCC in Riyadh, Saudi Arabia on 4 February 1981 was in part “To effect
coordination, integration and inter-connection between Member States in all fields”
(International Relations and Security Network, 1981, p. 2) including economic, customs,
communication, education, and culture. More specifically, among the stated objectives were
“To stimulate scientific and technological progress in the fields of industry, mining,
agriculture, water and animal resources; to establish scientific research; to establish joint
ventures and encourage cooperation by the private sector for the good of their peoples”
(International Relations and Security Network, 1981, p. 2). As part of this commitment, the
GCC countries have made several efforts to develop educational plans through a number of
resolutions. For example, the Economic Agreement between the GCC States adopted by the
GCC Supreme Council during the 22" Session on 31 December 2001 stated, “Member States
shall cooperate to develop programs and curricula of public, higher, and technical education,
to ensure high levels of scientific content” and “Member States shall adopt appropriate
policies and mechanisms to ensure compatibility between the outputs of higher education and
scientific and technical research on the one hand, and the needs of the labor market and
economic development, on the other” (The Cooperation Council for the Arab States of the
Gulf (GCC), 2001, p. 10). The response by the GCC countries to the challenge of extending
higher education to all segments of society has been met by different concrete measures
including establishing universities, the development of a variety of higher education
programs, collaborating with higher education institutions, and the assessment of such efforts
(Mukerji & Jammel, 2008).

Part of this process has been the introduction of TNHE programs. TNHE programs in the
GCC countries have proliferated in volume, scope, and complexity in the past two decades.
For example, the UAE and Qatar governments have established education cities for hosting
IBCs that are either fully subsidized or rented to Western universities. Such efforts have
been part of a variety of strategies aimed at attracting world-class intuitions to the region
(Becker, 2010). Establishing TNHE programs has been due to a combination of political,
economic, socio-cultural, and academic factors (Childress, 2009). Political factors,
particularly after the events of September 11, have emphasized the importance of making
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students more aware of world cultures, and providing students with the skills to address issues
related to national security and foreign policy. Economic factors have included preparing
students for careers in their respective countries or internationally, increasing income for
Western universities, and contributing toward domestic economic development and
international competitiveness. Socio-cultural factors have emphasized the need to develop
students’ inter-cultural communication skills. This addresses communication processes and
problems that are the result of integrating people from different religious, social, ethical, and
educational backgrounds. Students are expected to know how people from different
countries and cultures behave, communicate, and perceive the world around them. Academic
factors have highlighted the importance of strengthening liberal education. This includes
developing a broad knowledge base and transferable skills, instilling a sense of values, ethics,
and civic engagement, and developing critical thinking (Childress, 2009).

Some authors have been critical about the introduction of TNHE programs into the GCC
region. For example, Knight (2002) argued that regional trade agreements such as the
General Agreement on Trades in Service under the auspices of the World Trade Organization
focus exclusively on removing barriers to trade in services such as education as opposed to
products. This has increasingly threatened the role of government in education, diminished
the importance of education as a ‘public good’, and reduced the quality of education. This
has occurred amidst significant reduction of government subsidies to Western universities
and a greater drive toward profitability in education that has become endemic during the neo-
liberal era of capitalism (Girdzijauskaité et al., 2019).

The commodification of education has been an impetus for Western universities to setup
IBCs largely as profit-making enterprises. Altbach (2015, p. 2) poignantly stated that
education has been “increasingly seen as a commodity to be purchased by a consumer in
order to build a “skill set” to be used in the marketplace or a product to be bought and sold
by multinational corporations, academic institutions that have transmogrified themselves into
businesses, and other providers”. Moreover, Ellili-Cherif et al. (2012) found specific
procedural and socio-cultural issues problematic. The authors point to ambiguous
terminology and procedures, sidelining the input of local educators, and imposing unrealistic
expectations. Also, they claim that many of the educational services have been imported
without taking into account local socio-cultural dynamics. Knight (2002) refers to such
processes as a form of acculturation. Cross-border supplies of educational services produce
a homogenized culture where diverse customs, ideas, and values are reduced into a single
culture.

2.2. TNHE in the United Arab Emirates

The outcomes of TNHE programs have been uneven and evolving when comparing regions,
different countries in one region, or even different institutions in one country (Knight, 2008).
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The UAE provides an interesting case. Its education sector is divided into public schools,
private schools, and higher education. Significant expansion of the UAE’s education market
is expected over the next few years from $4.4 billion in 2017 to $7.1 billion by 2023. The
2018 federal budget allocated $2.8 billion (20% of the total budget) for general, higher, and
university education programs. The UAE’s unique demographic group mix, which consists
of approximately 89% international expatriates and 11% Emirati citizens (7.64% of the
population is in the 15 to 24 years age bracket) has led to greater demand for international
schools with enrollments expected to increase from approximately 56% to 66% over the next
five years (U.S. Commercial Service, 2019).

Part of the effort to develop the education sector in the UAE has been a series of reforms that
resulted in the growth of international partnerships and setting up private universities. The
American University of Dubai was the first in 1995 followed by the University of Sharjah in
1997 which was a branch campus for the American University in Washington D. C. Other
notable examples are Paris-Sorbonne University Abu Dhabi, New York University Abu
Dhabi, and Michigan State Dubai. TNHE programs and IBCs have been very visible and a
resource intensive aspect of the educational sector of the UAE. The rationale behind this
growth has been the “belief that the recognition and achievements these institutions attained
over decades in their native land would be transferable in the implementation of international
branch campuses” (Franklin & Alzouebi, 2014, p. 121). Moreover, the UAE has made an
effort to enter the international market in higher education and compete with countries like
China, Singapore, and Saudi Arabia by investing in the establishment of top-tier research
universities. Accordingly, higher education has increasingly shifted in the UAE to private
universities and IBCs. Currently, 70% of the 120,000 students are in private universities.
TNHE programs are accredited by the Ministry of Higher Education’s Center for Academic
Accreditation. Many of the institutions operate in the free zones of the country such as the
Dubai International Academic City and the Knowledge Village in Dubai (Datta & Vardhan,
2017).

The development of TNHE programs in the UAE has been met with mixed reviews. Some
studies focused on a variety of economic factors that condition market demand for higher
educational services in the UAE. For example, commercial-based studies claim that
enrolments in Dubai rose from 33,500 in 2011/2012 to 46,000 in 2015/2016 (U.S.
Commercial Service, 2019) and point to investment opportunities in the educational sector.
The increase in enrollment in the UAE in general and Dubai in particular may be attributed
to several factors. First, is the increasing UAE population (currently 9.6 million with a
projected increase to 10.4 million by 2025) (World Bank, 2019; PopulationPyramid.net,
2019) of mostly expatriates that are drawn to Western institutions in the UAE. As a result,
Dubai is expected to require an estimated 68,000 student places by 2025, of which 50,000
are expected to be in the private sector. This supports Dubai’s initiative to become a leading
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player in the TNHE market regionally and internationally as over 33% of students come from
abroad with 56% from Asian countries and 30% from the MENA region. Second, the
growing attraction to Dubai as a center for international higher education and the increasing
number of IBCs given the economic incentives for Western universities to locate in the UAE.
Third, growing preference for TNHE programs among Emirati parents seeking higher
standards of education for their children as well as Emirati professionals seeking to complete
higher education while pursuing a career (Colliers International, 2018). These factors have
resulted in an increase in demand for TNHE programs as indicated by the number of IBCs in
the UAE.

The decision-making process to enrolling in a TNHE program in the UAE has been an
important criterion for attracting students. According to Ahmad and Hussain’s (2017) study
on factors that determine student choice for higher education in the UAE, the decision-
making process to study abroad is influenced by: (1) the learning environment (e.g., safety,
security, diversity, multicultural student population, and career prospects upon graduation);
(2) cost (e.g., cost of living, tuition, and travel); and (3) institutional reputation (e.g., the
quality of education, the university reputation, and the recognition of the degree). The
authors’ findings are corroborated by other studies in a similar vein. For example, Wilkins
etal., (2012) found that improved regional career prospects, cultural and lifestyle orientation,
convenience, and country-specific advantages play a significant role in terms of student
choice. Lane-Toomey and Lane (2011) sight several reasons that motivate students to choose
the Middle East region including: (1) cultural issues such as language development,
international cooperation and interaction, and religion; (2) economic issues such as the
availability of scholarships; and (3) political issues such as national security following the
events of September 11 and exposure to international issues.

While attracting students is of great importance for any educational institution, retaining them
is perhaps even more important. Some studies in the UAE focused on student experience in
TNHE programs to determine student satisfaction at IBCs. According to Wilkins and
Balakrishnan (2013), achieving student satisfaction brings several benefits: (1) higher student
retention; (2) higher grades; (3) positive word-of-mouth and on-line support of the institution;
and (4) more likely to collaborate with the institution following graduation. The authors
found that the quality of lectures, the quality and availability of resources, and the effective
use of technology were the most important factors affecting student satisfaction. Other
studies concerning student satisfaction in different contexts made similar findings (see, for
example, DeShields and Kaynak, 2005; Alves and Raposo, 2007; Gruber et al., 2010). Data
and Vardhan (2017) identify factors that play a significant role in improving the service
quality for students in the management program. The authors assess service quality using
five dimensions: responsiveness, assurance, tangibility, empathy, and reliability. The results
of this study contrast those in the UAE with more positive outcomes. The authors found that
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students in the management program of seven international universities in the UAE held a
negative perception of their education as their expectations were not met. The key
contributors include a low credibility of the degree provided by the institutions, the lack of
placement and career opportunities, and the low quality of educational services compared to
well-established Western universities. The authors claim that there needs to be an accrediting
body and a national framework to regulate the quality of private institutions with measurable
and transferable international standards.

While studies that examine student satisfaction are an important indicator of how effective
educational institutions have been at providing core services, some authors have focused on
the socio-cultural factors that undergird higher education institutions. For example, Franklin
and Alzouebi (2014), question the effectiveness of TNHE programs and IBCs that have been
‘imported’ from abroad and simply imposed on countries such as the UAE. In particular, the
authors are concerned with differences between the home country and adopting country that
relate to culture, values, local and regional expectations, and strategic plans. This perspective
resonates with some of the findings from Mahani and Molki (2011). The authors claim that
the success of TNHE programs and IBCs in the UAE is ultimately determined by their
effectiveness in addressing cultural difference including differences in laws and regulations.
Clearly, such studies raise important aspects about TNHE programs and IBCs that go beyond
simply the classroom setting.

3. Discussion and Conclusion

The introduction of TNHE programs and IBCS in the GCC countries more generally and the
UAE more specifically has occurred as a result of several interrelated political, economic,
social, and academic factors. First, the formation of the GCC in 1981 was a key moment
during which member states sought to stimulate scientific and technological progress through
the development of programs and curricula for higher education as part of an overall strategy
to meet labor market demands and economic development. This was followed by a
proliferation of TNHE programs and IBCs in the GCC countries in the past two decades. The
UAE and Qatar, in particular, have become the TNHE centers of the Middle East region with
31 and 11 IBCs respectively representing more than 400 undergraduate and graduate
programs from universities in the US, UK, and France (Alam et al., 2013; Mackie, 2019).

Second, the commaodification of education and the drive to increasing profits in educational
institutions combined with significant decreases in government funding to Western
universities during the neo-liberal era of capitalism have been an impetus for Western
universities to seek ‘new markets’ beyond their borders. TNHE programs are increasingly
regarded as a top priority in many institutions, not only in terms of providing high quality
educational services, but also expanding the geographical scope of such services. IBCs have
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been an important but risky profit-making enterprise in this regard that position institutions
internationally as well as diversify their income. Approximately 85% of the 249 IBCs
globally are administered by institutions based in Western countries. Primary IBCs sending
countries are the US (77 IBCs globally), UK (39 IBCs globally), France (28 IBCs globally),
and Russia (21 IBCs globally) (Escriva-Beltran, 2019; Mackie, 2019).

Third, the liberating of regional trade policies in services, including education, combined
with the internationalization of education amidst an era of globalization has enabled the
cross-border movement of students, educators, and institutions. This has been facilitated by
the ‘blurring’ of the “conceptual, disciplinary, and geographic borders traditionally inherent
to higher education” (Knight, 2003, p. 2). The introduction on TNHE programs has opened
up spaces, particularly after the events of September 11, that emphasize the importance of
making students aware of world cultures, providing students with the skills to address issues
related to national security and foreign policy, developing students’ inter-cultural
communication skills, and instilling a sense of values, ethics, and civic engagement.

Fourth, the UAE’s unique demographic group mix, which consists of an overwhelming
majority of international expatriates, combined with significant government funding in the
education sector and international partnerships has resulted in the rapid expansion of TNHE
programs and IBCs. This has not only been an academic exercise, but an economic one as
the UAE has poised itself to compete in the education market with the likes of China,
Singapore, and Saudi Arabia with the goal of attracting and retaining higher education
seeking clients. While the strategy has been, for the most part, a success given the
exponential increase in enrollments some challenges remain as the UAE continues to make
adjustments that meet evolving political, economic, social, and academic factors.
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