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Reconnecting relationships through technology INTRODUCTION

The ASCILITE 2022 Conference is ASCILITE’S 39t International Conference on Innovation, Practice and
Research in the use of Educational Technologies in Tertiary Education. This year’s conference was hosted by
the University of Sydney from 4 to 7 December 2022, in-person and online.

The conference took place at the University of Sydney, Australia’s oldest university, with excellent event
spaces, restaurants, cafesand iconic architecture. Sydney is renowned for its summerweather, naturalbeauty,
multiculturalism, and historical significance, with many thousands of years of Aboriginal history. The
University of Sydney is minutes from the central business district, where tourist attractionssuch as the Sydney
Opera House, Sydney Harbour Bridge and Sydney Tower can be found. Sydney also hasa strong cultural
presence, with galleries, museums, sport and shopping attractionsavailable.

We acknowledge the Traditional Owners of the Country on which The University of Sydney stands: the Gadigal
people of the Eora Nation. We pay our respects to Elders past, presentand future — those who have cared for
and will continueto carefor Country. Our educational practicesare part of this rich and enduring legacy.

The focusof ASCILITE 2022 was on the value and importance of connecting, of strong relationships,
empowered by educationaltechnologies. It’s a centralpart of higher education; relationships between teachers
and students, within student groups, with our core purposesand campuses, between professional and academic
staff,and even between all of us and technology.

Foreword

The importance of relationships in higher education has never been more pronounced. Relationships between
teachersand students, students and students, professional and academic staff,and even between staff and
technology play a key role in studentsuccess. This year’s proceedings present papersthat critically explore a
diverse set of pedagogies and approaches that drawon the potential of technology to support quality
relationships in education across a range of learning environments. In collectively exploring the conference
subthemes of reconnecting students with educators, each other, purpose, educationaltechnology and the future
campus, the proceedings cover diverse topics and perspectives in higher education. These include assessment
and feedback, interprofessionaleducation, academic development, learning spaces, co-design of curricula,
learning analytics, large class teaching, use of Al and VR, educationalpsychology, microcredentials and mobile
technologies, to name a few.

An analysis of the most frequently used terms across the full and concise papersincluded in this year’s
proceedings provides further insights into the themesexplored. A word cloud (Figure 1) reveals a student-
centric focus, with the terms ‘student’ and ‘learning’ being the most frequently used terms. While the term
‘technology’ is prevalent,asexpected given ASCILITE’s focus in this area, it is noteworthy that we see other
terms used more frequently. The prevalence of the term “design’ represents a strong focus on areasincluding
design for learning, curriculum and course design, technology design, co-design, human-centred design, and
design thinking. The rapid shift in mode to online, blended,and HyFlex learning brought about the COVID-19
pandemic may help to explain this increased awareness of and focuson design.
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Also noteworthy is visibility of the work that often happensin the background by educationaldevelopers,
technologists, and learning designers. This work is often focused on redesigning assessment, integration of
various technologies, and implementation of strategies forstudentengagementand enhancingstudent
experience. All of these terms are aptly represented in the cloud.
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Figure 1: Most frequently used terms in full and concise papers (size of words represent frequency of use)

With the rapid shift to online teaching, greater attention was paid to learning management systemsto help
students navigate their unit of study content,communicate and collaborate with their peers, and form
communities of learners across time and space. Again, we see all these terms represented in the cloud.

Many educatorsdesigned and implemented innovationsin teachingwhich prompted them to conduct research
into the effectiveness of these interventions and we thus see the terms study, data, and participantsillustrated
strongly.

As suggested by Felten and Lambert (2020), the importance of peer-to-peer, student-faculty, and student-staff
relationships cannot be underestimated, and represent “the foundation of learning, belonging and achieving” in
higher education (p. 5). The papersin this collection contribute to our understandingof ways to createa
relationship-rich environment “where studentswill have frequent opportunitiesto connect with many peers,
faculty, staff and others on and off campus” to support their learning and experience (p. 6).

Reference

Felten, P. & Lambert, L. M. (2020). Relationship-Rich Education: How Human Connections Drive Success in
College. John Hopkins University Press.
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Conference sub-themes

Reconnecting students with educators

The relational nature of education is arguably more important than everasrelationships mediate a strong sense
of belonging and promote student engagement. How is technology helping educatorsto meaningfully
(re)connect with students, ata distanceand atscale?

Reconnecting students with each other

Students’ experience of tertiary education is enriched through peer relationships that are formed throughout their
journey.From collaborative work and assessmentsto co- and extra-curricular activities, how can technology
help studentsbuild stronger relationships with peers and grow their sense of belonging and connectedness?

Reconnecting students with purpose

A clear sense of purpose improves student persistence and outcomes. How are we using technology to enable
and strengthen meaningful partnerships between studentsand educators, the university, the community, and
industry?

Reconnecting people with educational technology

The past two years have forced tertiary educators to rapidly engage with a wide range of educational
technologies. What lessons can we learn from this process, and how can we reconnect students, educators,
administrators,and othertertiary education stakeholders more meaningfully, equitably, and sustaina bly with
technology going forward?

Reconnecting the community with the future campus

Interfaces between the virtual and physical campusesare more critical, but less visible, than ever before. The
tertiary education community hasa complex and integrated relationship with ‘the campus’,and building a sense
of place is central to how we learn and teach into the future. How do we collectively achieve sustainable
development goals, strengthen diversity and inclusivity, and provide a technology -enriched educational
environment for anincreasingly diverse studentcohort?

Conference Organising Committee

The University of Sydney 2022 Conference Organising Committee was led by co-convenors Eszter Kalman and
Danny Liu. Committee membersincluded Adam Bridgeman, Alix Thoeming, Dewa Wardak, Dominique Briones,
HazelJones, Jennie Hill, Jessica Frawley, Kathryn Bartimote, Kimberley Baskin, Laura Heron, Marianna Koulias,
Natasha Arthars, Pippa Yeoman, Rebecca Denham, Rebecca Goldsworthy, Ruth Weeks, Samantha Clarke,
SamanthaPoulos, Sareeta Zaid, and Stephanie Wilson.
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Invited speakers

Peter Felten

Peter is professor of history, executive director of the Center for
Engaged Learning, and assistant provost forteaching and learning at
Elon University (U.S.). Peter haspublished six books about
undergraduate education including (with Leo Lambert) Relationship-
Rich Education: HowHuman Connections Drive Success in College
(2020). His next book, a student guide to relationship-rich education, is
co-authored with Isis Artze-Vega, Leo Lambert,and Oscar Miranda,
will be published by Johns Hopkins University Press in early 2023 (with
anopen access online version free to all readers). He hasserved as
president of the International Society for the Scholarship of Teaching
and Learning (ISSOTL), is on the advisory board of the National Survey
of Student Engagement (NSSE), and is a fellow of the Gardner Institute,
a U.S. foundation that worksto advance equity, social justice, and
upward social mobility through higher education.

Dominique Parrish

Dominique is Pro Vice-Chancellor (Learning and Teaching) at
Macquarie University. Her key responsibilities in this role include
leading the cross-institutional advancement of excellence in digital and
face-to-face learningand teachingto promote student success and
graduate outcomes; overseeing the provision of students’ lea rming
supportand skill development; leading university initiatives in
employability and work-integrated learning; and leading the
advancement of academic staff capability.

Dominique has managed and led numerous sector, institutional and
faculty learning and teaching initiatives. She hasworked with industry
and teachingteamsto design competitive, specialised courses.
Dominique hasbeen the project managerof three Nationallearning and
teaching grantsand the President of ASCILITE (Australasian Society
for Computersin Learning in Tertiary Education) from 2015-2019.
Dominique’s research interests include higher education leadership and
leadership development, emotionalintelligence, quality in online
learning and student experience and engagement.

Ella Kahu

Ella Kahuis a Senior Lecturer in the School of Psychology at Massey
University in Wellington, New Zealand. She also holds an Adjunct
Senior Research Fellow position atthe University of the Sunshine Coast
in Australia. Her primary research focusis student experiences in higher
education with a particular interest in student engagement. Ella’s
conceptual framework of student engagement, developed in 2013 and
extended in 2018, is used to inform both research and practice at
universities around the world. In her teaching practice, she co-developed
andteachesan innovative inter-disciplinary course on identity and
citizenship to first-year online Bachelor of Arts students.
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Review process

A total of 174 submissions were received for the 2022 conference. With the exception of workshops and panel
discussions (which were single-blind reviewed) all other submissions were double-blind peer reviewed by at least
two reviewers. The OJS Conference Management System was used (for the first time) for the submission and
review process. An interesting range of scholarly papers were received across the five different conference themes.

Table 1: Summary of papersubmissions and acceptances ASCILITE 2022.

Type of Paper Number Accepted* Declined Withdrawn
Pecha Kucha 32 7 5
Poster 31 4 1
Panel Discussion 4 1 0
Concise paper 41 13 1
Full paper 22 5 2
Workshops 5 0 0

*Acceptance rate (78%)

The ASCILITE 2022 Conference Organising Committee acknowledge and thank the ASCILITE Executive for
their guidance and support ensuring that this conference was a success.

List of reviewers

The ASCILITE 2022 Conference Organising Committee and Conference Program Committee wish to gratefully
acknowledge the efforts of the internationalbody of reviewers for contributions to ASCILITE 2022. Their work
in reading and reviewing the 174 submissions was appreciated greatly.

Name Affiliation

Adam Bridgeman The University of Sydney

Adrian Norman James Cook University

Alix Thoeming The University of Sydney

Amber Moore Torrens University Australia
Arindam Basu University of Canterbury

Asma Alzahrani Middle Tennessee state University
Barbara Hanna University of Queensland

Belma Gaukrodger Australian College of Physical Education
Beth Beckmann Independent

Bruna Contro Pretero Australian National University
Cheryl Brown University of Canterbury

Christy Collis University of Southern Queensland
Claire Brooks Australian National University
Clare McNally University of Melbourne

Daniel Jess University of Southern Queensland
Danielle Eden The University of Sydney

Danny Liu The University of Sydney

David Sinfield Auckland University of Technology
David Bruce Porter Independent

Dirk Ifenthaler Curtin University

Ean Teng Khor Nanyang Technological University
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Anthology https://www.anthology.com/en-apac

Anthology offers the largest EdTech ecosystem on a global scale, supporting over 150
million users in 80 countries. The company’smission is to provide dynamic, data -
informed experiences to the global education community so that learners and educators
can achievetheir goals.

Cidilabs https://cidilabs.com/

Cidi Labs Design Tools enable Canvascourse designers to easily and rapidly build &
style more dynamic and engaging courses without the need for any advanced technical
skills. Itenables high-quality advanced content design components like accordions, tabs,
buttonsand more while also providing new functionality such astemplatesand
standardised styling for your organisation.

FeedbackFruits https://feedbackfruits.com

Together with over 100 institutions, such as Deakin University, The University of
Melbourne, and Charles Darwin University, FeedbackFruits creates pedagogical tooling
so teacherscan implement world-class learning experiences with a fraction of the
original workload. This LMS-integrated tool suite encompasses diverse learning
activities from self & peer assessmentto team-based learning.

Inspera https://www.inspera.com/

Inspera provides a secure, cloud-based, end-to-end assessment platform that supports
your organisation’s examination cycle entirely on-screen, from initial question creation
to exam delivery and collaborative marking. Whether you hold assessments on-site or
remote, open or closed book, Inspera offersa flexible, robust solution for today's higher
education institutions.

Instructure https://www.instructure.com/en-au

The CanvasLearningManagement Platform isdeveloped and fully supported by
Instructure,a SaaStechnology company dedicated to helping people learn from the first
day of school to the lastday of work. Canvasdelivers an extensible ecosystem that
allows institutions to build a digital learning environment that meetsthe unique
challenges they face.

Pedestal3D https://pedestal3d.com/

Pedestal 3D helps organisationsunlock the potentialof 3D imaging for use in learning
and teaching, research and outreach. With custom tools forscale, annotations, multiple
views, cross sections and otheradvanced tools, our platform delivers a simple and
powerful interface to allow for a perfect 3D interaction experience anywhere.
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The influence of personality traits and basic psychological
needs on emotional engagement: An exploration in
WeChat discussion

Bing Xu, Jason M Stephens, Kerry Lee
The University of Auckland

Online discussion is often adopted to facilitate students’ interaction and communication in higher
education. Student engagement, which is a prerequisite of the expected outcomes in online
discussion, has been conceptualized as a multi-component construct with behavioural, cognitive
and emotional aspects. Compared to the first two aspects, emotional engagement has received the
least empirical investigation. Nonetheless, previous research has proposed emotional engagement
is related to student’s motivation and personality traits. This study adopted an exploratory
approach investigating the associations between students’ basic psychological needs (BPNS, i.e.,
autonomy, competence and relatedness), personality traits (i.e., the Big Five) and emotional
engagement during WeChat-based discussions. Participants included 94 Chinese university
students who voluntarily completed an anonymous online survey measuring the aforementioned
factors. As hypothesized, results indicated extroversion, agreeableness, openness and BPNS were
positively related to emotional engagement in online discussion. Further mediation analyses
indicated BPNS had mediation effects on the relationship between traits and engagement. This is
a sign for researchers and practitioners that BPNS might be more important for improving
emotional engagement in online discussion settings. The practical suggestions for teachers,
research limitations and future work are also offered.

Key words: Big Five, basic psychological needs, emational engagement, online discussion

Introduction

During the past three decades, the world has witnessed remarkable changes triggered by the advancement of
information communication technology (ICT) (Palvia et al., 2018). In education, online communication tools
enable students to learn collaboratively with peers without the restrictions of space and time (Cleveland-Innes &
Wilton, 2018; Garrison, 2011), and are routinely adopted in both traditional campus-based education and
distance education in university courses (Ding et al., 2017; Srba et al., 2019). In China, the most popular instant
message software, WeChat, has been utilized by university students to support their academic discussions (Xu et
al., 2020), especially during the COVID pandemic lockdown when they had no chance to meet classmates in
person. Online discussion can not only provide convenience, it also benefits students’ academic and social
development (J. Chen et al., 2018; Hew et al., 2010), such as improving academic achievement (Kolloffel et al.,
2011; Le et al., 2018) and cultivating collaboration skills (Ku et al., 2013).

Nevertheless, online discussion is not a panacea—learning does not happen inadvertently due to the access to
technological tools (Wang, 2019). Student engagement is a critical prerequisite for effective learning (Guo et al.,
2014; Hew, 2015a). Student engagement, as a meta-construct, comprises of three components—behavioural,
cognitive, and emotional engagement (Fredricks et al., 2004; Kahu, 2013; Reschly & Christenson, 2012).
Among three components, emotional engagement, which is defined as “students’ affective reactions in the
classroom, including students’ interest, enjoyment, happiness, boredom, and anxiety... and students’ feelings of
belonging and value to the school” (Fredricks et al., 2004, p. 63), has been paid relatively less attention by
practitioners and researchers compared to behaviours and cognition (K.-C. Chen & Jang, 2010; Cleveland-Innes
& Campbell, 2012; Junco et al., 2011; Zhu, 2006). It should be noted that three dimensions of engagement
dynamically interrelate with each other and simultaneously support students’ learning process (Fredricks et al.,
2004), it is implausible to neglect any single component.
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Due to the importance of emotions in learning (Fredricks et al., 2004) and the inadequacy of research on it, the
present study aimed to address this gap by investigating student emotional engagement in online discussion
tasks and explore how factors, including students’ personalities and basic psychological needs (BPNS),
influence emational engagement. In doing so, this study intended to yield a deeper understanding towards
learners’ experience and emotions and provide relevant instructional strategies to improve their emotional
engagement.

Literature Review

Student engagement and basic psychological needs

In higher education, Kahu has developed a framework that demonstrates the antecedences of student
engagement from the perspectives of sociocultural context, structural influences and students’ psychosocial
factors (see Kahu, 2013). This framework has proposed that student engagement could be influenced by
motivation (Kahu, 2013; Kahu & Nelson, 2018). Such a position has been echoed by the empirical studies that
explored related motivation factors, such as self-efficacy (e.g., Kuo et al., 2014) and personal interests (e.g., J.
C.-Y. Sun & Rueda, 2012). The present study intended to go deeper than motivation by investigating the
resource of intrinsic motivation—students’ basic psychological needs (BPNS; autonomy, competence and
relatedness, see Deci & Ryan, 2004 for a review). To be specific, Autonomy refers to “being the perceived origin
or source of one’s own behavior” (Ryan & Deci, 2004, p. 8). It describes the individual’s need for acting
according to their own intrinsic interest and integrated values. The need of autonomy can be satisfied when
people feel their behavior as an expression of the self. Competence refers to people having the need to “feel
effective in their interactions with the social environment” (Ryan & Deci, 2004, p. 7) and to feel competent and
confident (K.-C. Chen & Jang, 2010). Relatedness is the need for feeling connected with others and having the
sense of belonging with others as well as in the community (Ryan, 1995).

Ryan and Deci (2004) claim that BPNS link with human emotions. It means that in education, when their needs
are fulfilled, students tend to experience positive feelings and achieve psychological well-being (K.-C. Chen &
Jang, 2010). While if the needs are thwarted, students might have negative feelings and disaffection (Deci &
Ryan, 2008). In traditional learning environments, students’ basic needs are regarded as the positive predictors
of emotional engagement (Reeve, 2012; Skinner et al., 2014). However, such relationships have not been
adequately confirmed in the online learning settings, as highlighted by Hew, Lan, Tang, Jia & Lo (2019).
Although researchers have conducted similar studies in online learning, some limitations and conflicts can be
identified. For example, Y. Sun et al. (2019) adopted a self-report survey to measure students’ emotional
engagement in online courses, while the survey contained only four items and no items were related to students’
feelings of belonging and value to the learning community, which should be important elements of emotional
engagement (Fredricks et al., 2004). Moreover, Hew (2015a, 2015b) and Lan and Hew (2020) showed that
participants’ relatedness was slightly negatively associated with engagement in MOOCs, which was
controversial to the literature proposing that the satisfaction of relatedness needs can improve engagement (e.g.,
Reeve, 2012; Skinner et al., 2009). Such a conflict may be due to the differences of the context (i.e., traditional
or technology-enhanced learning). Thus, the present study highlighted the necessity of exploring student
emotional engagement in online discussion and proposed the fulfilment of needs is positively associated with it.

Student engagement and Big Five personality traits

In addition, Kahu (2013) has also suggested that students’ personalities would have an impact on engagement.
Some researchers believe that personalities affect people’s perceptions of the environment (Jonason & Sherman,
2020), their behaviours, cognitions and emotions (Bidjerano & Dai, 2007; de la Fuente et al., 2020). The main-
stream of studying people’s personalities is the Big Five model (Tempelaar et al., 2007). Big Five identifies five
major dimensions of personality traits (i.e., OCEAN), including Openness (open to adventure, creative and
inquisitive), Conscientiousness (persistent, reliable and self-disciplined), Extraversion (outgoing, energetic and
sociable), Agreeableness (friendly, compassionate and likeable) and Neuroticism (sensitive, nervous and
insecure; see Costa & McCrae, 1988; Poropat, 2015). Among these five elements, the present study focuses on
openness, extraversion and agreeableness since these three factors are more likely to associate with students’
emotions in a social collaborative discussion setting than the other two.

Literature has discussed the effect of openness, extraversion and agreeableness on educational outcomes while
the conclusions are varied. For example, some studies have proposed that extraverts have the nature of
sociability and help seeking, which can support them in learning (de la Fuente et al., 2020). While others found
negative associations between extroversion and grades (Furnham & Monsen, 2009) and online learning
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performance (Altanopoulou & Tselios, 2018). Similarly, previous research has also shown mixed findings
regarding the relationships (i.e., significantly positive, significantly negative or non-significant) among
openness, agreeableness and learning outcomes (e.g., Cohen & Baruth, 2017; Downs, 2019; Kelsen & Liang,
2019; Poropat, 2015). Furthermore, the majority of related studies were conducted in the traditional face-to-face
learning contexts (Cohen & Baruth, 2017), while only a minor part have focused on the online discussion
settings and even less considered student emotions. Thus, this study addressed such a gap by exploring how
openness, extraversion and agreeableness correlate with their emotional engagement in online discussion.

Student engagement is not the outcome of one single factor but the complicated interplay among factors (Kahu,
2013). Although personalities and psychological needs are conceptually different, they may impact engagement
collaboratively (Kahu, 2013). In fact, studies in traditional face-to-face learning (e.g., Zhou, 2015),
psychotherapy (Leow et al., 2016) and sports exercising (e.g., Ingledew et al., 2004; Ramsey & Hall, 2016) have
claimed that personalities are related to the fulfilment of needs (Ryan & Deci, 2001; Simgek & Koydemir,
2013). However, less has been investigated in online learning. To bridge such a research gap, the present
research investigated interactive relationships among personality traits, BPNS and student emotional
engagement in online discussion. Specifically, this research started with detecting the associations among
personality traits, three psychological needs and emotional engagement and then tested how needs mediate the
effects of the traits on engagement. In summary, the research questions (RQs) are:

RQ 1: What are the relationships between students’ personality traits, including Openness, Extraversion and
Agreeableness, and their emotional engagement in online discussion?

RQ 2: What are the relationships between students’ basic psychological needs, including autonomy,
competency and relatedness, and their emotional engagement in online discussion?

RQ 3: To what extent do the needs mediate the relationship between the traits and emotional engagement in
online discussion?

Methods
Participants

In the present study, participants included 94 first-year (mean age 18-19) undergraduate students in the Faculty
of Education at a Double First-Class university in Beijing, China. The participants were enrolled in two courses,
with 46 students (9 males, 37 females) in the course the Developmental Psychology and 48 students (16 males,
32 females) in the course of Educational Psychology. These two courses were compulsory for the students who
major in education and were led by one lecturer, who delivered face-to-face lectures, uploaded relevant learning
materials and quizzes on the online Schoology platform, and designed online discussion tasks for students. All
participants were invited to answer a survey on a voluntary basis, with no compensation. All of them had their
own smartphones and WeChat accounts and were familiar with using WeChat for discussion.

Instruments

The instrument for the present study was an anonymous survey that contained four parts for getting participants’
demographic information and measuring three variables of interest: basic psychological needs, Big Five
personality traits and emotional engagement.

Basic psychological needs

The general basic psychological needs scale was developed by Gagné (2003) and translated into Mandarin by
Yu and his colleagues (2012). The scale includes 21 items concerning the three needs, competence (6 items,
e.g., “Most days I feel a sense of accomplishment from what I do”), autonomy (7 items, e.g., “I generally feel
free to express my ideas and opinions™), and relatedness (8 items, e.g., “People are generally pretty friendly
towards me”’). Five-point Likert scales were used for all items, ranging from “l1=strongly disagree” to
“5=strongly agree”. The Cronbach’s alpha values (Cronbach's alpha= 0.66 competence), 0. 70autonomy) and
0.75(relatedness)) Showed the high reliability of the instrument.

Big Five personality traits

The Chinese version of NEO-FFI (Neuroticism Extroversion Openness Five-Factor Inventory) was utilized to
measure participants’ Big Five personality traits (P. T. Costa & McCrae, 1989; Luo & Dai, 2011). It contains 60
items in the five-point Likert scale, with 12 items in each personality. The Cronbach's alpha coefficients for five
factors were above 0.75, showing its high reliability.
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Emotional engagement

The emotional engagement survey developed by Skinner et al. (2009) was adopted in the present study. In the
original scale, there are 17 items in two dimensions (i.e., engagement and disengagement), while in the current
study, only 10 items were adopted and the other 7 items focused on the classroom settings rather than learning
activities (i.e., discussion) were removed. The first author and another master student in the same research team
were in charge of the translation and back-translation of the survey. Cronbach’ alpha coefficient (0.717) was
calculated to ensure the reliability of the revised survey.

Procedure

The online discussion tasks, which accounted for 5% of final score, was originally included in the syllabus. The
lecturer took the responsibilities of randomly dividing students from each course into discussion groups of 5-6
people (8 groups in each course) and created a WeChat group for each discussion team. The lecturer assigned
two discussion sessions for each class. The discussion topics for Developmental Psychology course were
“Analysing the reasons that may cause underweight of new-born babies” and “Comparing the advantages and
disadvantages of breast feeding and formula feeding”; the topics for the Educational Psychology course were
“Imaging you are a teacher in a kindergarten, how do you handle if some children cannot stop crying when
their parents are going to leave after sending them to kindergarten” and “Please give some principles (or
theories) and the corresponding strategies (or methods) that can be used to activate Year 5 students’ motivation
in a science class”.

The teacher published the discussion topics in WeChat groups at the same time, and the participants had
opportunities to ask questions about the topic. Students had 24 hours to finish the task and they could use all
five forms of messages in WeChat: text, stickers, images, weblinks and voice/video calls. The researcher was
invited into the team and introduced the present research aims and distributed an anonymous online survey. All
participants answered the survey by their willingness. One week later, since there were no more new responses,
the researcher disabled the survey link and finished data collection.

To answer the RQ1 and RQ2, the Pearson correlation analysis was applied to analyse the relationship between
students’ basic psychological needs, personality traits and their emotional engagement. Following that, for
answering the RQ3, linear regression models were constructed to test the mediating effects of needs on the
relationship between traits and engagement. All these analyses were conducted in software SPSS v27.

Results
Descriptive and correlation analyses

Due to the low percentage of missing data (<3%), missing values were replaced by the variable mean. Shapiro-
Wilk test showed the data was normally distributed (|skewness| <2.00 and |kurtosis| <7.00). The counts of
validated discussion messages in group 1 to group 8 (G1- G8) during two sessions are presented in Table 1, and
the results of descriptive statistics and Pearson’s correlation among traits, needs and engagement are shown in
Table 2. Generally, the mean count of validated messages (Table 1) students posted and the mean engagement
score of two sessions (Table 2) showed they actively participated in the tasks and experienced a moderate
emotional engagement. Pearson’s correlation showed students’ extraversion, openness and agreeableness were
moderately and positively associated with emotional engagement (r= 0.44, 0.42, 0.46 respectively, p<.05). In
addition, BPNS were also positively related to engagement, especially the autonomy and relatedness which
showed strong relationships (r= 0.78, 0.80 respectively, p<.05).

Table 1. The counts of validated messages in each group’s discussion

Courses Sessions Gl G2 G3 G4 G5 G6 G7 G8 Mean
Developmental 1 81 138 31 86 46 102 99 110 87
Psychology 2 65 105 55 36 40 53 32 72 57
Educational 1 85 123 25 46 24 59 54 62 60
psychology 2 40 42 38 47 27 61 31 56 43
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Table 2. Intercorrelations among emotional engagement, basic psychological needs and personal traits

Variables EE Aut Com Rel Ext Ope Agr
EE —

Aut 78** —

Com 9% 50** —

Rel .80** 76%* A6%* —

Ext A4** =37 40** A4 —

Ope 2% 45%* 37 .39%* 29%* —

Agr A6** .38** .35** A2** A46%* .25* —

Note. EE: emotional engagement; Aut: Autonomy; Com: Competency; Rel: Relatedness; Ext: Extraversion; Ope: Openness;
Agr: Agreeableness; *p<.05, **p<.01

Mediation analysis

The prerequisite for the mediation effect (significant bivariate correlations among the predictors, outcomes and
mediators; see Baron and Kenny, 1986) was met according to the Pearson correlation results. The mediation
models were constructed following the process proposed by Baron and Kenny (1986). As depicted in Figure 1,
the paths labelled b and ¢ represent the direct effect of traits and needs on engagement, respectively, the path a
denotes the correlation between traits and needs, and the path ¢’ shows the correlation between traits and
engagement after controlling for the mediator needs. The results are presented in Table 3.

| Basic Psychological Needs |
~ .,

. . . c
Big Five Traits | Emotional Engagement |
o >

Figure 1. Mediation test model for the effect of basic psychological needs on emotional engagement.

Table 3. Standardized regression coefficients for the mediation paths

Model BigFive BPNS a b c ¢’ (controlled indirect 95%Cl for
No. factors mediator) effect indirect effect
I Ext Aut 37 59** 18** .30 [13, .48]
I Ext Com A40** 37 44x* 34** A7 [.06, .31]
11 Ext Rel A43** 75** A1 .38 [.21, .56]
v Agr Aut .38** J1x* 18** .32 [12, .53]
\% Agr Com .35%* 37 AG** .32%* .16 [.06, .29]
VI Agr Rel A2%* T4** 14> .38 [.21, .56]
VIl Ope Aut A5%* T4%* .08 .37 [.23, .52]
VIl Ope Com 37** 38%* 42x* 27%* .16 [.06, .27]
1X Ope Rel .39%* T76%* 12 .34 [.20, .49]

Note. EE-emotional engagement; Aut-Autonomy; Com-Competency; Rel-Relatedness; Ext-Extraversion; Ope-Openness;
Agr-Agreeableness; *p < .05. **p < .01.

The results showed that 95% confidence intervals of the indirect effect were above zero and the ¢’ values were
less than ¢ values, indicating significant mediation effects in all models. Specifically, relatedness fully mediated
the effect of extraversion (Model 111, ¢'=.11, t=1.67, p>.05) and openness (Model IX, ¢'=.12, t=1.78, p>.05) on
engagement, and autonomy fully mediated the effect of openness (Model VII, ¢'=.08, t=3.64, p>.05) on
engagement. The tests of the other six triads showed significant ¢’ values indicating partial mediation effects of
these needs on the relationship between traits and engagement.
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Discussion

The present study explored the relationships between students’ emotional engagement, BPNS and personality
traits, in the online discussion settings. A sample of undergraduate students were recruited to fill in an
anonymous survey about the variables of interest. The results showed that the traits of Extraversion, Openness,
Agreeableness and BPNS were positively correlated with emotional engagement. In addition, autonomy and
relatedness showed full mediation effects on the relationships between traits and engagement.

It was not surprising that openness, agreeableness and extraversion were positively correlated with emotional
engagement. The students with openness are receptive to various learning formats (Bernard, 2010) and tend to
adopt positive attitudes towards new knowledge and learning challenges (Bruso et al., 2020). They are also more
likely to avoid negative emotions (e.g., anxiety and frustration), enjoy the discussion task, and experience higher
emotional engagement than their counterparts (Jonason & Sherman, 2020). Likewise, agreeableness and
extraversion have been associated with the abilities to develop and maintain positive relationships with peers in
groups (Poropat, 2015). These three traits enable students to have a positive attitude towards online learning,
help students connect and cooperate with peers and could further improve emotional experience and
engagement in the online discussion settings.

Consistent with previous findings in traditional face-to-face learning (e.g., Reeve, 2012) and in MOOC learning
(e.g., Hew, 2015; Lan & Hew, 2020; Sun et al., 2019), results from the present study indicated that students’
autonomy, competence, and relatedness were positively related to their emotional engagement in online
discussion learning. Specifically, as students’ reports of autonomy and relatedness increase, so too do their
reports of positive achievement-related emotions (e.g., interest), being valued by peers in the learning group
(sense of belonging), and level of emotional engagement (Fredricks et al., 2004). In the online learning setting,
relatedness and the sense of belonging were more treasured since students could not physically present and
might encounter the challenge of low social presence (Garrison, 2011). Competence was also positively linked
to emotional engagement, although the correlation was not as strong as autonomy and relatedness. When the
need of competence was met, students felt effective and confident in the interactions with the environment and
in the academic tasks. This could provide a motivational basis (e.g., self-efficacy) for conducting the tasks, but it
might not as significantly predict the core elements of emotional engagement (i.e., achievement-related
emotions, value and the sense of belonging) as the other two needs.

The findings also reflected and explained the mechanism why some instructional strategies, such as providing
multiple tasks, promoting positive peer interaction (Johnson & Johnson, 2009), instructor accessibility (Hew,
2015) and formative feedback (Harks et al., 2014; Hattie, 2009), are beneficial to students’ perceptions and
emotions. To be specific, various task options ensure students to find the one which suits their personal interest
and intrinsic motivation and fulfill the need of autonomy; instructor accessibility and formative feedback can
improve students’ confidence and perceived competence; positive peer interaction could enhance students’
feeling of being connected and supported by others thus satisfy the need of relatedness. It is reasonable to claim
the effectiveness of the above strategies in online discussion, because they are aligned with students” BPNS and
can enhance their emotional engagement.

Beyond what has been shown in literature, this study also found that autonomy and relatedness fully mediated
the effects of traits on emotional engagement. One possible explanation for such results is the integrative model
of personality traits and BPNS proposed by Prentice, Jayawickreme and Fleeson (2019). In their article, they
presented a framework showing the interactive links between goals, traits and needs. Reflecting in the present
study, in online collaborative discussion, students’ main goal was to finish the discussion task with their peers.
Their traits of extraversion, agreeableness and openness were more likely to be enacted and these traits further
facilitated the fulfilment of the needs of autonomy and relatedness. Thus, the path linking traits and
engagement was actually via the particular needs. The present research findings also imply that there might be
an overestimation about the influence of traits on engagement shown in previous literature and also echo to
Major et al.’s (2006) claim that the personality variables may be less important when the situational support is
strong (i.e., when the needs are satisfied).

Conclusion and Implication

Online discussion has been widely applied to support learning in both distance education and traditional (face-
to-face) classes. A high level of student engagement is critical for the expected outcomes of discussion, such as
academic and social development (J. Chen et al., 2018; Hew et al., 2010). However, one of the three sub-
components of engagement, emotional engagement, has been paid relatively less attention by the previous
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literature in online discussion learning settings. The present paper addressed this research gap by exploring the
relationship between students’ emotional engagement, Big Five personality traits and basic psychological needs.
By analyzing the data collected in a Chinese university, this study found students who showed the traits of
extraversion, openness and agreeableness, or the students who reported the fulfillment of the basic needs of
autonomy, competence and relatedness, were more likely to emotionally engage in online discussion. In
addition, autonomy and relatedness have mediation effects on the relationships between personality traits and
engagement.

The present study had several limitations. Firstly, the participants were from one university and the tasks lasted
for one day, which limited to generalize the findings into wider contexts. However, the results drawn from the
present data set are validated and trustworthy to provide references for other Chinese university teachers who
also include WeChat-based discussion in their courses. A similar sample bias is also present in other research
(e.g., Cohen & Baruth, 2017), thus, it is suggested that future studies recruit participants with comprehensive
backgrounds and characteristics. Secondly, this study only adopted the quantitative research approach and
utilized a cross-sectional self-report survey as the instrument. The limitations of quantitative methods and
survey tools cannot be ignored, such as self-report bias, lack of individual’s voice. Multiple research approaches
(i.e., quantitative and qualitative), assessment methods and longitudinal study design are recommended for
future studies. Thirdly, this study only explored traits and needs, however, according to Kahu’s (2013)
framework, there are more than these two factors influencing engagement. Future empirical studies are
suggested to investigate how other factors affect student engagement in online discussion settings. In doing so, it
is possible to gain a comprehensive picture of the antecedents of engagement based on empirical evidence.

Though with the aforementioned limitations, this research has contributed the literature in the following ways. It
focused on emotional engagement which has not been paid enough attention in online discussion. It also
proposed more research to consider students’ emotions since they correlate with, even play as the resources of,
other respects (e.g., behaviors and cognition). In addition, the results confirmed Kahu’s framework in China
context and in online discussion settings, where related work has hardly been done by previous research.
Moreover, this study considered the stable personalities and flexible needs simultaneously and contributed to
knowledge by giving empirical evidence of the mediating effects and stronger predicting power of needs. Thus,
it emphasized the importance of fulfilling their flexible needs over propensities.

Some implications for instructional practices can be drawn from the findings in the present study. For example,
collaborative learning activities should 1) provide various discussion topic options so the students can choose
the one they are interested in (autonomy), 2) utilize extra team-building activities to help improve collaboration
skills and build the sense of belonging (relatedness) and 3) provide constructive feedback to enhance
competence. Additionally, online discussion might be less supportive for a particular part of students, such as
those who are introverted, less social or less open to online group learning, and might have the potential risks of
impeding engaging them emotionally. Introverted students prefer the feeling of distance from teachers and
peers, and enjoy concentration and deep-thinking without interruptions from others. Therefore, teachers should
provide opportunities for students to summarize the groupwork at the end of discussion (Offir et al., 2007).
Antagonistic (less agreeable) and/or close-minded students may dislike the new online-based collaborative
learning compared to traditional individual learning (Poropat, 2015). Teachers can ensure the tasks are aligned
with their intrinsic motivation and emphases the importance of the tasks. Such strategies could enhance
students’ positive affect and perceptions towards tasks in turn could be enhanced their emotional engagement
(Pekrun & Linnenbrink-Garcia, 2012).
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Reconnecting relationships through technology

Towards Supporting Dialogic Feedback Processes Using
Learning Analytics: the Educators’ Views on Effective
Feedback

Hua Jin, Roberto Martinez-Maldonado, Tongguang Li, Philip Wing Keung Chan,

Yi-Shan Tsai
Monash University

Feedback plays a crucial role in learning. Yet, higher education continues to face challenges
regarding facilitating effective feedback processes. One of the challenges is the difficulty to track
how students interact with feedback and the impact of feedback on learning outcomes. Learning
analytics (LA) has opened up opportunities to enhance feedback practice with a wide array of
data. However, most research seeks to deliver data-driven feedback rather than understanding how
students make use of feedback and how educators can use learning analytics to support students in
this process. As a first step to address this gap, our study investigated educators’ views of
challenges and elements of effective feedback processes in addition to their perceptions of data-
driven feedback. The study found that feedback design (e.g., feedback purpose, content, and
structure), educator-related factors (e.g., time constraints and resource limitations), and student-
related factors (e.g., disposition, self-regulation, and sense-making) can have positive or negative
impacts on the feedback process. It also highlights the need for the development of student
feedback literacy. Based on the findings, we proposed ideas for an LA-based feedback tool that
can be used to facilitate a dialogic feedback process and address challenges with feedback.

Keywords: learning analytics, feedback literacy, dialogic feedback, traceability, feedback impact

Introduction

Feedback has a significant influence on a learner’s performance and achievement (Hattie & Timperley, 2007).
In recent years, studies on effective feedback tend to shift the notion of feedback from a traditional
transmission-focused model to a student-centred model, which emphasises shared responsibilities between
students and educators in the feedback process (Boud & Molloy, 2013). Accordingly, many scholars have
argued that feedback needs to be dialogic so as to enable two-way communication, cultivate trust, and motivate
students to engage with feedback (Sutton, 2009; Yang & Carless, 2013). However, various studies have
highlighted students’ difficulties in interpreting feedback and taking action, as well as their lack of satisfaction
and engagement with feedback (O’Donovan et al., 2019; Price et al., 2010). Such challenges suggest the need to
develop student feedback literacy since students’ recognition of feedback value and interactions with feedback
such as sense-making, action-taking, and active engagement are important components of feedback literacy
(Carless & Boud, 2018). Student feedback literacy, however, is relatively low in higher education (Carless &
Boud, 2018). Due to this, scaling up student feedback literacy is essential to an effective feedback process
because it directly affects how feedback makes a positive impact on their learning (Carless & Boud, 2018;
Sutton, 2012). On the other hand, traceability of feedback impact, including student interactions with feedback
has been a lasting challenge in higher education (Winstone, 2019), which impedes educators from supporting
students to develop feedback literacy or improving their own feedback practice.

Learning Analytics (LA) has received considerable attention in the higher education sector because of its
potential to facilitate a dialogic feedback process and track feedback impact (Winstone, 2019). By utilising
advanced computational methods and technological infrastructure, LA can collect, analyse, and report on data
about students and their learning. Such data-based insights allow educators to provide personalised feedback to
large-sized classes in a timely manner, which serves as a stimulus for a dialogic environment to strengthen the
relationship between educators and students (Winstone, 2019; Yang & Carless, 2013). However, studies raised
concerns about the lack of actionable insights and student action on feedback generated by LA tools (Pardo,
2018; Tanes et al., 2011). In addition, predominant research in the LA field focuses on using technology to
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facilitate feedback delivery (transmission-focused model) with limited capacity for tracking feedback impact
(Carless & Boud, 2018; Winstone, 2019). Furthermore, learning analytics is regularly criticised for its lack of
grounding in educational theory (Joksimovi¢ et al., 2019).

To address these issues, this paper presents a qualitative study that explores educators’ current feedback
practices, including their perceptions of challenges, feedback effective elements, feedback impact and
interaction traceability, and data-driven feedback. This is part of a larger study that aims to develop a Learning
Analytics (LA)-based feedback tool, which aims to scaffold the development of feedback literacy and inform
feedback pedagogy by addressing the challenges associated with sustainable feedback, particularly in terms of
impact traceability. The findings presented in this paper are based on fourteen group or individual interviews
with twenty educators in higher education. The investigation is grounded in feedback theories and attempts to
answer the following research questions:

e RQ1: What do educators perceive as challenges or effective elements in facilitating effective feedback
processes?

e RQ2: What kinds of data about student interactions with feedback would be useful to educators when it
comes to teaching design, feedback provision, and student support?

Literature review

Feedback is an essential part of the learning process. It aims to help students close the gap between their current
and desired understandings by providing clarification of misconceptions and identifying issues with their
learning strategies and skills (Sadler, 1989). However, studies have shown that students can struggle to make
sense of feedback or respond to it (Price et al., 2010). This issue can be worsened in a traditional feedback
model which considers that feedback is transmitted one way from the educator to the student instead of
facilitating a two-way process that invites students to take an active role in sense-making and taking action
based on the feedback (Yang & Carless, 2013; Nicol, 2010). In this regard, Yang and Carless (2013) proposed a
framework of triangular feedback dimensions, namely cognitive, social-affective, and structural, to facilitate a
dialogic feedback process in order to promote students’ productive learning. In the cognitive dimension, the
feedback content is the key element to improving students’ ability to cope with disciplinary problems effectively
and increase their self-regulated learning skills (SRL) to utilise the feedback productively. For feedback to be
effective, the content of the feedback should have clear purposes and serve to answer three questions: Where am
I going (feed up)? How am I going (feed back)? Where to next (feed forward) (Hattie & Timperley, 2007)? The
first notion of feed up is about clarifying learning goals and objectives; the second notion, feed back, is about
reporting on a learner’s progress toward goals and objectives; and the third notion, feed forward, is about setting
the stage for future learning opportunities. Each feedback question works at four levels: task level (FT), process
level (FP), self-regulation level (FR), and self level (FS). The feedback about task (FT) focuses on how well the
task is performed, while the feedback about process (FP) focuses on how it was completed. The feedback about
self-regulation focuses on providing cues or prompts to encourage self-monitoring, directed and regulated
learning, and feedback about self (FS) is about learner’s personal evaluations, which is irrelevant to students’
performance on the task. Feedback is most effective when it targets at the appropriate level based on the needs
of the students, especially when it moves from the tasks (FT) to the processes (FP) or self-regulation (FR) to
lead students to engage and develop effective skills to learn more. The feedback about self (FS), on the other
hand, is the least effective form of feedback according to Hattie and Timperley (2007).

In the social-affective dimension, feedback is perceived as a social and relational process that impacts learning
through emotional management. The management of emotions can foster trust and balance the power
relationship between educators and students, which could encourage them to share meanings and resolve
misunderstandings through dialogues (Steen-Utheim & Wittek, 2017). Boud and Molloy (2013) also emphasise
the importance of educator and student relationship in learning, which is an enabler of dialogues between two
agents and can make feedback more effective and sustainable. As part of dialogic feedback, students can engage
with feedback actively and therefore learn from it in a trusted relationship because positive and negative
emotions affect their willingness to participate in and engage with given feedback. However, many concerns
arise about how to strike the right balance between support and criticism with an appropriate tone while not
discouraging, demoralizing, or demotivating students, because the emotional impact of the feedback is crucial
for promoting positive learning dispositions, self-regulation, and feedback effectiveness (Robinson et al., 2011).

The structural dimension concerns the way in which feedback processes are organised and administered by

educators and institutions. The feedback timing, frequency, technology, and modes are the key components
associated with the resources to generate and provide feedback. Feedback is now acknowledged as an integral
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part of learning design (Harvey, 2003). However, students often find it difficult to receive timely and helpful
feedback due to educators’ availability to provide and sustain support on a timely basis, especially when
students are looking for the following elements of feedback: helpfulness, timeliness, individuality, specificity,
clarity and quality (Bailey & Garner 2010; Jonsson, 2013; Winstone, 2019). In many cases, the issue is less
about educators’ availability, but the learning design. For example, integrated multi-stage assignments is an
essential element for delivering timely and continuous feedback to students; in turn, this promotes their uptake
of feedback (Carless & Boud, 2018; Gibbs, 2006). Nevertheless, tracking feedback engagement and impact is an
inherent challenge in the feedback process in terms of understanding how students exactly interact with the
feedback (e.g., reading, making sense, taking action, etc.) (Winstone, 2019). Therefore, the feedback loop
remains open when we fail to understand how students interact with feedback and how this process can be used
to inform teaching and further support students. In this feedback process, student feedback literacy is essential
because it brings students’ active roles in facilitating their own learning by actively seeking feedback and
making effective use of it (Carless & Boud, 2018).

Many studies have highlighted that student feedback literacy affects the impact and uptake of feedback (Carless
& Boud, 2018; Sutton, 2012). However, students with a low level of engagement and satisfaction, along with
high variability in their expectations, beliefs, and interpretations of feedback have been raised as the main
barriers to effective use of feedback (Boud & Molloy, 2013; O’Donovan et al., 2019; Price et al., 2010). This is
mainly due to the low level of student feedback literacy, which involves understanding and managing feedback
effectively; developing capacities and dispositions to make use of the feedback productively; and appreciating
feedback. More specifically, students should be able to recognise the value of feedback and understand their
active role in the feedback process (Appreciate feedback), make judgements about their own works (Making
judgements), be emotionally capable of dealing with feedback (Managing affect), and know the strategies
necessary to act on feedback (Taking action). In order to make feedback effective, learners’ sense-making and
action-taking are critical in the feedback process, which requires students to have a certain level of feedback
literacy and the educator to facilitate a dialogic feedback process that encourages students to take active roles in
making sense of feedback and benefiting from this process (Price et al., 2010). On the other hand, a recent study
argues that learner-centred feedback can enhance the sustainability of the feedback by placing learners as a key
agents in the process (Ryan et al., 2020). The authors proposed three key conditions to be met in order to make
the learner-centred feedback effective: sense-making, agency and impact.

Technology-enabled feedback, such as LA-based feedback has been introduced since it can address some of the
above-mentioned challenges, especially timeliness and frequency, in addition to providing opportunities for a
meaningful dialogue between educators and students (Hattie, 2012; Tsai, 2022; Yang & Carless, 2013). As an
example, OnTask is an LA-based feedback tool that provides personalised feedback to large cohorts of students
on a timely basis throughout the semester (Tsai et al., 2021). However, their pilot study on OnTask has shown
that it lacks learning strategies to improve students’ domain knowledge and self-regulation skills despite
showing evidence of improving students’ overall experience and appreciation of data-driven feedback by
facilitating continuous dialogues. Similarly, several studies have shown that LA fails to effectively provide
students with actionable knowledge or effective learning strategies, resulting in their apathy to take action based
on the feedback given to them (Matcha et al., 2020; Pardo, 2018). The implication is that the LA-based feedback
does not only require attention to foster a trusting relationship between educators and students in a dialogic
process but also constructs feedback in a way that captures feedback effective elements (e.g., feedback purposes
and levels, two-way process) to target students’ individual learning.

Using learning analytics to facilitate an effective feedback process requires purposeful design grounded in
feedback theories that may enable opportunities for further learning, including facilitating dialogue between
educators and students and scaffolding the development of feedback literacy among students. To this end, our
study is framed by the feedback theories discussed above with the goal to develop an LA-based feedback tool
that allows educators to better track students’ interactions with feedback, scaffold feedback literacy, and enable
a dialogic feedback process.

Methodology

In this study, a qualitative research method is adopted with interviews to investigate the educators’ perceptions
of the challenges in feedback processes and what kind of learning data or information educators desire for a
better understanding of students’ interactions with feedback. Twenty educators (7 females, 13 males) from
higher education worldwide consented to participate in a one-hour-long semi-structured focus group or
individual interview. The participants were recruited from those who consented to participate in a previous
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survey study? on educators’ views of feedback effectiveness and impact in addition to additional recruitment
through the researchers’ professional networks. This research received ethics approval from the ethics
committee at Monash University and consent from each participant was obtained before conducting interviews.
In total, we conducted six focus groups (two educators per group) and eight individual interviews. Participants
were from different universities in the following countries: Australia (9), China (4), Brazil (1), Canada (1),
Ethiopia (1), Indonesia (1), Pakistan (1), and South Africa (2). The interviews were facilitated with 7 main semi-
structured questions along with corresponding prompts or follow-up questions to explore educators’ perceptions
of various aspects: current practice, challenges for educators and students, effective feedback elements, impact
and action tracking, desired data/information, perception of data-driven feedback approach, etc. (Interview
questions are accessible here). All interviews were transcribed verbatim.

Following the completion of the data collection phase, a thematic analysis was conducted using the NVivo
software. A coding scheme comprising seventy-two codes in total was developed based on relevant literature
and emergent codes from interview data (Grbich, 2012). These were further grouped into four levels of themes,
with the top-level themes being feedback impact & interaction tracking, data-driven feedback, perception,
feedback design, student-related factors, and educator-related factors (The coding scheme is accessible
here). The main coder conducted three rounds of inter-rater reliability tests with two other coders; one of them
was involved in the first two rounds, and the other coder was involved in the final round. Cohen’s Kappa results
for the three rounds of inter-rater reliability tests were 0.62, 0.52, and 0.66 respectively. The second round
resulted in a Kappa score lower than that of the first round due to a major change in the coding scheme; more
specifically, we added the perception theme in order to differentiate references that were related to challenges
and effective elements. After the coders resolved disagreement over the coding scheme with some revision of
code descriptions, the third-round of inter-rater reliability test reached Cohen’s Kappa 0.66, which is considered
a ‘good’ agreement (0.61 - 0.80) according to Mabmud (2010). Following that, the main coder carried out the
coding process for all interview transcripts.

In the following section, quotes from the participants are labelled as Int (interview), with a number to
differentiate between interviews, followed by P (participant) with a number to distinguish between participants
in the same group. For example, Int1P1 indicates participant 1 from individual interview/focus group 1. All the
numbers cited in the findings (e.g., n=10) represent the number of participants who expressed a given idea,
unless it explicitly states the number of references (e.g., f = 12), meaning the frequency of a particular code
being applied in all interviews. Lastly, codes are bolded in order to improve readability.

Findings

In this section, we present our findings in response to the two research questions based on high-level themes.
The first sub-section presents educators’ perceptions of challenges and effective feedback elements in
facilitating the feedback process, including feedback impact traceability, feedback design, educator-related and
student-related factors. The second sub-section presents educators’ perceptions of data-driven feedback based on
their current feedback practices and what types of data they are interested in learning about in order to support
students better.

Educators’ perceptions of challenges and effective feedback elements

Feedback impact and interaction tracking

Tracking the feedback impact and interaction has been raised as one of the main challenges in the
feedback process. About half of the educators (55%, n=11) stated that they either did not track or did not
have a way to track students’ interactions with feedback, making it impossible to determine whether their
feedback was effective. It led to a challenge in providing further support to students. As a result,
educators desired data or information that shows students’ interactions with feedback, including whether
they read and understood it, how they felt, and what actions they took.

‘Basically, it’s very difficult to tell what students have done with feedback because it lives within
their own minds...I would definitely like to know things like what they feel, it was clear to them,
it gave them direct guidance, and it felt like it was about them. And to a sense, whether they feel
confident in taking the next steps?’ — Int10P1

! The survey study was distributed broadly to educators in all sectors via social media and the researchers’
networks, whereas our interviews focus on educators in the higher education sector.
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The most commonly used method for understanding how students interact with given feedback was
investigating student engagement (90 %, n=18), either online or in class. The first method was to
observe students' class participation, which includes their attendance, class engagement, online
engagement (LMS metrics and forum posts), and changes in their attitude and behaviour in the classroom
through direct observation. Another approach was to observe student inquiries, whether they were
seeking additional feedback or clarification. Although student engagement has a broad definition, we
describe it as a category that emerges from interview data.

More than half of the educators (55%, n=11) tracked students’ direct feedback and follow-up activities
(e.g., subsequent assignments) in order to understand students’ improvement and their interactions with
feedback. In most situations, students’ evaluations on the educators were embedded in the course design
to allow students to comment on their educators’ teaching and feedback practice in higher education
settings. However, it could be challenging for educators to determine students’ real needs due to
anonymity and a lack of details, timeliness and response rate. Thirty-five percent of educators (n=7) also
utilised students' performance data to track feedback impact and interaction, such as their improvement
of assessment results or the correction of errors based on feedback. Despite using a variety of data
sources to determine whether their feedback made an impact on students’ learning, educators were still
dissatisfied with their current practices due to their limitation to provide an accurate representation of
how students interact with feedback. Due to this, educators were keen to have a more frequent and direct
way to receive feedback from students on their feedback. For example, Int9P1 commented that the
standard course survey at the end of a semester was not effective in soliciting detailed feedback from
students and suggested instead: ‘we could get feedback on the feedback that we give, like each
assignment or each zest.” (Int9P1)

Educator-related factors

Educators expressed various challenges they encountered during the feedback process in their teaching
experience, including challenges that are related to feedback design, student-related factors and their
own factors. In terms of educators-related factors, the most common challenge that educators face was
time constraints and resource limitations (65%, n=13) due to an unmanageable workload, the volume
of the feedback, and their multiple roles in the institution. As a result, many educators (60%, n=12),
particularly in China (20%, n=4), expressed a desire for a feedback tool that would assist them in
automating or semi-automating feedback in order to deal with a large number of students. On the other
hand, educators also perceived that their time constraints and resource limitations (25%, n=5)
hindered students’ learning by not being able to provide enough support and attention to their students,
especially in a hectic clinic environment. Int11P1 would like to spend more time on helping individual
students regarding their performance, but he stated that: 7 would like to talk longer to a student about
things that went wrong and right and whatever but then there’s another student waiting, the attention is
sort of shared between or amongst the different students. ” (Int11P1)

In terms of feedback design, educators expressed their difficulties aligning feedback with learning design to
allow students to benefit from feedback. From educators’ perspectives, the learning design (50%, n=10),
including issues related to the marking rubric, the inability to apply feedback further and receiving inconsistent
feedback from multiple educators could be barriers for students. For example, Int8P2 commented that: ‘Other
times, there are multiple people giving them feedback, and those people might not agree.” In other words,
students might not be able to benefit from feedback if the learning design does not consider the feedback as a
reciprocal process for clarifying their misconceptions and practising feedback further.

Student-related factors

Student-related factors have been raised as challenges for educators in facilitating the feedback process,
such as student attitude (60%, n=12), personality (40%, n=8) and self-regulation ability (35%, n=7).
Students’ lack of engagement and motivation towards learning was one of the biggest challenges for
educators, as they observed students making repetitive mistakes that were highlighted in the feedback
and were unwilling to take the second chance to submit their works that educators allowed.
Consequently, Int3P1 expressed his disappointment and irritation after putting so much effort into the
feedback: ‘I have already given them [feedback], but they didn’t take it seriously. This is also my
concern, because why should I give you feedback if you are not going to take the feedback seriously in
the end? They even didn’t read it.” (Int3P1)

On the other hand, the educators believed that student-related factors can be main barriers that prevent
students from benefiting from feedback. For example, Student self-regulation capability (70%, n=14) has been
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highlighted as the most essential ability that students lack. This includes time management skills and the ability
to adopt strategies to take actions based on given feedback. Additionally, students’ attitudes (55%, n=11), such
as a lack of engagement and interest in their learning activities, have been considered as a major challenge for
students to make use of feedback in their learning processes. Furthermore, sense-making (50%, n=10) was a
common issue in their learning processes as well. Eight of them believed that students were unable to
understand feedback due to a lack of understanding of the assessment requirements and marking criteria. In
some cases, students even carried out tasks in a completely wrong direction: ‘And then they're surprised when
they get this score back that they didn't get the mark they want, but because they didn't look at the criteria, they
went the completely wrong direction.” (Int1P1)

Feedback effective elements

The concepts of challenges and effective elements are intertwined because some challenges that educators or
students face during the feedback process can also be seen as feedback effective elements on the other hand. As
an example, learning design (50%, n=10) was one of the prominent barriers that prevent students from
benefiting from feedback if it is not planned properly for effective feedback process; however, 14 educators
(70%) considered it a critical element for making feedback effective through subsequent assessments, allowing
students to have the opportunity to improve. Besides the above-mentioned challenges that were perceived as
effective elements, feedback on process (90%, n=18), feedback on self-regulation (85%, n=17) and feed
forward (85%, n=17) were commonly identified as elements of effective feedback. The participant Int11P2
emphasised on the feedback content to improve students’ self-regulation by guiding students to reflect and make
further improvements: ‘You have to ask the question, ‘what do you think is wrong?’ so that the student starts to
reflect on why? After a while, they start thinking why they are struggling and how to improve it.” (Int11P2)

Additionally, educators also placed an emphasis on the social-affective dimension, such as feedback
tone (60%, n=12), educator and student relationship (40%, n=8), and reciprocal process (40%, n=8).
In terms of student-related factors, educators perceived that student appreciation about the feedback
(30%, n=6), self-regulation capability (30%, n=6) and sense-making (20%, n=4) also play an important
role in making feedback work for students. Int3P1 showed his preference for using face-to-face feedback
to have a discussion with students and ensure that students understand the feedback: ‘I always try to meet
them via Zoom, and then we discuss the feedback so that they can understand from the humanistic side,
because if it is in writing, sometimes it's lost the non-verbal cues.’ (Int3P1). On the other hand, Int10P1
stressed the importance of balanced power between educators and students in order to better manage
students’ emotions and encourage feedback uptake.

‘And I think ideally, you want it to be something where the students feel like they can actually
continue the discussion. | would say if they feel like there's a flatter hierarchy where they feel like
they are kind of on the journey together.’— Int10P1

Overall, there were a variety of challenges that have been raised by educators, including feedback design,
educator-related and student-related factors, and impact traceability, which impede students making use
of feedback. On the other side, challenges can turn out to be effective feedback elements if they are taken
into consideration and addressed properly.

Data-driven feedback

e Perceptions and current practice

Over half of the educators (55%, n=11) believed that data-driven feedback was useful in their current
feedback practice, because it not only allowed them to better understand their students with various data
sources, but also increased students' appreciation for the feedback that they receive:

“When I was teaching in the physical classroom, | tended to provide feedback based on their
behaviours and other data, which was very helpful for students to learn better. Students
appreciated this kind of data-driven feedback, and they were surprised, felt special because you
know them, and about them.” — Int14P1

On the other hand, about one-third of the educators (35%, n=7) perceived that data-driven feedback was
only semi-useful because of concerns about accuracy, ethics and privacy, bias, and security. The
accuracy issue (20 references out of 40) of the data-driven feedback approach was a major concern. The
participants were not only aware that data cannot thoroughly represent one student’s performance and
status, but were also concerned about the quality of the data models and algorithms being used.
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Furthermore, the concerns about ethics and privacy, and bias were raised twelve times (f = 12) among
participants respectively. For example, educators may unconsciously provide biased feedback and make
personal judgements about a student based on the data that they have. Similarly, Int7P1 emphasised the
issues with the data-driven feedback approach due to a negative experience with a student who was
strongly opposed to being judged by data and believed the data collected by educators was not an
accurate representation of their actual engagement. Therefore, the educator proposed student-led data-
driven feedback, believing that it could facilitate the feedback process by allowing students to play an
active role in the process and engage in dialogue about their learning.

‘So, if the student collects that information of her or his own accord and brings it to me, we have a
conversation around that. That can be very powerful. You see, this is the other way around.” —
Int7P1

Student acceptance

In terms of how students responded to the data-driven feedback approach, several educators (40%, n=9)
indicated that most students accepted or trusted the feedback they received based on their learning data, such as
attendance, log activities, engagement matrix from learning management systems and so on. Occasionally,
students expressed their appreciation for data-driven feedback because they felt their educators were caring and
attentive to them, ‘So | think generally students do know that the tutor cares and is noticing their performance,
even if it is a bit of a poor performance.” (Int1P1)

In contrast, four educators stated that a handful of students showed resistance to data-driven feedback due
to its inaccuracy and unreliability. It was argued by students that the online learning data is
unrepresentative because they used many offline resources, including reading, researching, and searching
for alternative materials online. The result was that educators avoided collecting data and using it to
provide feedback, despite the fact that they believed data-driven feedback to be valuable in their teaching
practice. For example, Int7P1 believed that postgraduates have their own time management strategies,
and it is important to provide data-driven feedback with caution as he observed that some students
responded offensively: ‘I did it on a couple of occasions, but I kind of regretted doing it, I was collecting
information like especially from Moodle about engagement. But again, | haven't...That was a negative
experience because he was a [sic/, that wasn’t done in the right way.’ (Int7P1)

Desirable data

The interview questions also asked for data or information about students that educators would like to have in
order to better understand whether students took actions in response to feedback or how they exactly interacted
with it. More than half of the educators (55%, n=11) strongly expressed a desire for information about the
students’ interactions with the feedback, including how well they read and understand it, whether they accept
or reject it, how they engage emotionally, and implement it accordingly.

‘That’s what we need to learn from it, I think the biggest thing for me is to see whether the
students actually go and engage with the feedback that’s available on the computerised system and
actually see whether they look at it and they reflect and say: Well, can | improve in this area or
what should I do to improve my independence or what can I do for the next step?’ — Int11P2

However, three educators were interested in knowing students’ offline activities so they could
understand how much time they spent on completing the assignment and understanding a certain content
of their unit, how many articles they read, and how they digested them. In addition to that, three
educators were interested in students’ background information, especially their language level, cultural
nuances, and more personal information. In terms of personal information, they were particularly
interested in knowing whether students have any disabilities (e.g., hearing impairment), since they
believed that feedback could harm students with disabilities in some situations when not considered.

Overall, the interview data revealed that educators perceived the importance of data-driven feedback with
its related concerns in their feedback practice. Educators showed their desire for more data about
students, especially their interactions with feedback, in order to facilitate the feedback process and
support students more effectively.
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Discussion

Twenty educators from higher education participated in this study, which aimed to gain a deeper understanding
of their current feedback practices. The study intended to interrogate educators’ views on challenges in the
feedback process, their perceptions of the data-driven feedback, and the types of student data they need for
effective feedback. In response to the RQ1 (What do educators perceive as challenges or effective elements in
facilitating effective feedback processes?), our data highlights that various factors might hinder an effective
feedback process, including feedback design, educator-related and student-related factors, and feedback impact
traceability. Considering student-related factors, several educators believed that students were reluctant to
engage with feedback due to negative learning dispositions towards learning, such as different expectations in
the feedback or results, grade-oriented personality, a poor attitude towards learning, and lack of engagement and
motivation. This implies that appreciation plays a critical role in engaging students in the feedback process
through the recognition of the feedback value and their active participation in its process (Carless & Boud,
2018; Sutton, 2012). The participants believed that their students’ inability to make sense of feedback was
mainly due to a misunderstanding of assessment criteria and requirements, which further led to different
expectations between educators and students regarding feedback and results. The issue is also related to the
challenge of aligning the feedback mechanism with the learning design, where the learning design should enable
students to understand the purpose of feedback, develop evaluative judgement, and apply feedback in the
following tasks (Carless & Boud, 2018). In addition, the educators expressed their concerns that their feedback
might discourage students, particularly those who are shy, introverted, and afraid of criticism (student
personalities). This implies that the disposition to manage feedback affect should be developed because studies
have shown that students’ disposition to interact with feedback is often not optimal in higher education, and
feedback tones can easily provoke affective emaotions, which directly affect students’ participation and
engagement in the feedback processes (Carless & Boud, 2018; Steen-Utherim & Wittek, 2017). Moreover,
participants in our interviews reported that some students tend not to take actions despite receiving repetitive
feedback. They perceived that students lacked self-regulation capability to manage their time productively and
apply strategies and tactics to resolve issues that were identified in the given feedback. This highlights the
importance of student feedback literacy as it can help students to develop their dispositions and capabilities to
act upon the feedback and make use of feedback effectively.

In terms of educator-related factors, educators’ time constraints and limitations were the most commonly
highlighted issue in their teaching practice. In our study, we found that the increased volume of feedback and
unmanageable workload due to the large class sizes and their multiple roles (teaching and researching) in the
institution resulted in insufficient student support. This is also aligned with Yang and Carless (2013) who
emphasise the structural constraints that impede educators from providing effective feedback to their students.

In light of this, technology-enhanced feedback could be the potential solution to provide timely and personalized
feedback in a non-labour-intensive way through a dialogic feedback process. Additionally, educators have
expressed challenges related to the feedback design, such as constructing feedback content to enhance students’
learning as well as aligning feedback with learning design, and more importantly, pinpointing effective feedback
elements including clearly defined purposes, and appropriate levels with clarity to foster engagement and self-
regulation. In other words, if the feedback content is not constructed in alignment with the learning design (e.g.,
marking rubric, subsequent assignments, meaningful dialogues), the feedback might not be effective enough to
influence students’ learning (Hattiec & Timperley, 2007).

Another key finding is that educators encountered challenges to track feedback impact and interactions, which is
essential for providing effective and sustainable feedback to students (Winstone, 2019). A lack of synthesis of
multiple feedback processes, invisibility and inaccessibility of feedback impacts, as well as diversity among
students, may cause difficulties in tracking feedback impacts and interactions (Winstone, 2019). To tackle those
issues, effective learning and feedback design with technology-enhanced feedback (LA-based feedback) could
be implemented (Yang & Carless, 2013).

In response to RQ2 (What kinds of data about student interactions with feedback would be useful to educators
when it comes to teaching design, feedback provision, and student support?), our data showed that educators
desire to have a data-driven feedback tool to track student interactions with feedback and whether their feedback
is effective in student learning. Specifically, the information about students’ emotional responses, their detailed
action-takings, types of additional support they need would be desirable in assisting educators to identify
students’ real needs and provide individualized support. Similarly, Winston (2019) argued that making feedback
impacts and interactions tangible can facilitate a holistic and ongoing feedback process, which would encourage
students' engagement and uptake of feedback. However, teaching staff also expressed their concerns regarding
data-driven feedback: accuracy, ethics and privacy, bias, and security, which should be taken into consideration
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when designing an LA-based feedback tool, otherwise, it will lead to students’ resistance to making use of LA-
based feedback (Tsai et al., 2020).

Based on all of the above findings, we argue that dialogic elements and student feedback literacy are important
to an effective feedback process. In this process, LA can be leveraged to enable dialogue between students and
educators and provide opportunities to scaffolding feedback literacy. For example, we may seek to use LA to
improve students’ appreciation through timely and personalised feedback (Carless & Boud, 2018), as well as
improving student ability to make judgement by aligning LA with learning design (e.g., learning outcomes),
manage affect by cultivating a trust relationship (e.g., balancing power relationships), and take action by guiding
students to make sense of feedback and reflect on further learning opportunities. All of these rely on a two-way
feedback process in which educators can better understand students’ interactions with feedback and provide
support accordingly.

In light of all findings, we posit that an LA-based feedback tool for educators should address challenges in the
feedback process with the ability to scaffold student feedback literacy by facilitating dialogic feedback
processes (User cases have been identified in this mapping table). We thereby designed a low-fidelity prototype
of an LA-based feedback tool that consists of three main interfaces to realise five major functionalities:
feedback content construction (A), communication enhancement (B), impact traceability (C), student feedback
literacy development (D), and feedback scalability (E) (Full view of the prototype is available here).

The first interface is intended to provide timely feedback by overviewing students’ feedback with the status and
urgency levels, which could encourage students to actively participate in the feedback process (B, D). In the
second interface, students’ individual needs can be visualised by providing a more detailed understanding of
their interactions with feedback (e.g., read, understand, feelings) (B, C). In addition to that, students’ detailed
future action plans with their progress will be presented, which allow ongoing dialogues between educators and
students based on data (A, B, C, D). The third interface is intended to help educators to manage feedback
effectively by dealing with feedback in bulk (A, B, E). In all areas (The second and third interfaces) for
educators to provide feedback, a natural language processing system will be integrated to assist in composing
feedback with an appropriate tone, thus facilitating feedback process (A, B).

Conclusion

In this qualitative study, we synthesised the challenges and effective elements that inhabit feedback processes,
along with educators’ perceptions and concerns about data-driven feedback, which were then used to inform our
LA-based feedback tool. The tool can potentially contribute to scaffolding student feedback literacy by
encouraging dialogues and their active role in the feedback process, along with an opportunity to track feedback
impact and interactions. Our next step is to validate the prototype by seeking further feedback from both
educators and students, including the need for training to ensure ethical and effective use of data in facilitating
feedback processes.
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eCONNECt

Reconnecting relationships through technology

‘Made good connections’: Amplifying teacher presence
and belonging at scale through learning design and
personalised feedback

Lisa-Angelique Lim, Amara Atif, lan Farmer
University of Technology, Sydney

While online learning offers much flexibility for students in terms of time and place, students’
experiences of online learning have been less than positive. A sense of belonging is key to
students’ success and retention in any learning environment. Teaching or teacher presence is
significant for setting a climate for belonging. However, few studies have documented how
teachers can foster students’ sense of belonging in online settings and students’ experience of
these initiatives. This paper presents an exploratory case study of a teacher’s initiatives to foster
students’ belonging in an online subject by amplifying teacher presence through technology-
mediated, personalised feedback embedded within interactive, engaging subject design. Students’
experiences of the subject and perceptions of their personalised feedback were captured through
surveys and focus groups. Together, the findings indicate that the primary role of personalised
feedback in fostering belonging was building connectedness between the teacher and students,
thereby enhancing students’ motivation to learn in the subject. The findings also resonate with
other research highlighting the importance of teacher presence throughout the subject, not just
during synchronous classes.

Keywords: sense of belonging, online learning, learning analytics, feedback

Introduction

Online learning offers students the flexibility of learning in their own time and place. However, it can be
perceived by students to be an isolating experience (Arslan, 2021). Without a sense of belonging or
connectedness, students may be less motivated to persist with their studies when faced with challenges such as
managing workload or mastering content. Hence fostering a sense of belonging is critical for students’
continued engagement in their learning, especially in online courses. Research has shown that teacher presence
promotes student engagement and learning through a sense of connection, belonging, and feedback and
guidance opportunities (Stone and Springer, 2019). Nevertheless, how can connection and belonging be fostered
in online learning contexts with large enrolments? Current literature on belonging highlights the importance of
engaging and interactive course design, together with regular and timely feedback and communication
(Delahunty et al., 2014; Stone & Springer, 2019; Peacock et al., 2020). Learning analytics approaches to
feedback offer a viable solution to scaling timely and personalised feedback (Pardo et al., 2017). However, few
studies show how learning analytics can be harnessed to foster belonging in online learning. This paper presents
a case study of how a teacher employed engaging and interactive course design, and harnessed learning
analytics to personalise feedback and support to students to foster belonging in an online subject. This case
study contributes to the emerging research and practice of fostering belonging in online courses through
technology by documenting an innovative approach as well as the students’ experience especially concerning
their sense of belonging.

Background
Learning and belonging in online learning

Belonging is an integral part of students’ subjective experience that influences their success at University
(Araujo et al., 2014; Tinto, 2003) and is an important factor for retention (Meehan & Howells, 2019; Thomas,
2012). While many definitions of belonging have been proposed (e.g., Thomas, 2012), we rely on Goodenow
and Grady’s (1993) influential definition, which emphasises students’ sense of ‘being accepted, valued, included
and encouraged by others (teachers and peers) in the academic classroom and of feeling oneself to be an
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important part in the life and activity of the class’ (p.25). Online learning can present significant challenges in
fostering a sense of belonging. Belonging is inherently relational (Kahu & Nelson, 2018), but students in online
learning settings learn remotely from each other and the teacher. Recent empirical evidence indicates greater
feelings of isolation and, accordingly lower sense of belonging (Garrad & Page, 2022) and higher attrition rates
for online courses (Shelton, Hung, & Lowenthal, 2017).

In addressing the poverty of students’ experience in online learning, literature has emerged in recent years,
introducing evidence-based strategies for fostering belonging in a fully online context. Essentially, the research
indicates that students’ sense of belonging in online courses can be fostered by two critical elements perceivable
by students in the learning environment: teacher presence and interactive course design (Fiock, 2020; Peacock,
et al., 2020; Stone & Springer, 2019). When these are present, students feel a sense of belonging that enhances
greater motivation and engagement, leading to academic success, a positive learning experience, and ultimately,
retention. At the classroom level, emerging research indicates that the critical factor in fostering belonging is the
teacher (Kirby & Thomas, 2022; Stone & Springer, 2019), who demonstrates care and support for student
learning, and who orchestrates features of the learning environment to provide a strong community of learning
with clear expectations. However, the challenge of fostering belonging through teacher presence is exacerbated
with large cohorts (Stone & Springer, 2019). How can teachers sustain students’ engagement in their learning
from week to week, given large enrolments in online courses and the limited time for interaction?

Learning analytics: Using data to personalise feedback and support

Learning analytics has the potential to foster belonging in students by enabling teachers to tailor support and
feedback according to students’ progress at a scale hitherto unachievable. Feedback for students ‘is seen as a
relational process through which teachers may encourage positive motivation and help learners build confidence
and self-esteem’ (Khosravi et al., 2022, p.3). Given that online courses can see enrolments in the hundreds of
students, the communication of feedback to every student, in a personalised way, presents considerable
challenges for teachers. Learning analytics offers a technological solution to scaling feedback that is
personalised to students’ progress and ongoing performance in a course (Pardo et al., 2017).

Learning analytics feedback interventions can be categorised into two types. Fully-automated feedback systems
in the form of dashboards and recommender systems are prevalent in the literature due to technological
advancements and educational data-mining approaches (e.g., Sahin & Ifenthaler, 2021). However, dashboards
are silent, visual displays, and as such, may be unable to foster in students a sense of belonging. On the other
hand, learning analytics feedback interventions that involve humans in the loop are mediated by the teacher and
delivered in the teacher’s voice. These systems may therefore be more able to augment teacher presence and
foster a sense of belonging in students. One example of a human-in-the-loop learning analytics feedback system
is OnTask (Pardo et al., 2018).

Emerging research in learning analytics feedback interventions has shown benefits for students’ self-regulated
learning (Lim et al., 2020) and performance (Lim et al., 2021) in blended learning settings. Evidence has also
emerged showing students’ appreciation of the relational value of this novel feedback approach (Tsai, et al.,
2021). However, less is known about the specific role these automated, data-informed interventions could play
on students’ sense of belonging in online learning. Indeed, the literature is limited in documenting how teachers
can leverage these technologies effectively to foster belonging in fully online courses.

Aim and research questions

Given the research gaps outlined above, the present paper reports on a case study to foster student belonging in a
fully online subject through interactive learning design and supportive student-staff relations. The intervention
involved using OnTask, together with interactive and engaging learning design, to create and communicate
regular, personalised messages of feedback and support to all students in a fully online postgraduate subject. In
this paper, we report on the students’ perspective of personalised feedback and support on their learning
experience and belonging in this context. The following questions guided the study:

RQL1. To what extent were students satisfied with their personalised feedback sent by the teacher using OnTask?

RQ2. From the students’ perspective, what was the role of their personalised feedback emails in enhancing their
learning experience, especially their sense of belonging?
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Methodology

Context

This study was carried out in an online postgraduate subject in the IT discipline at an Australian University
during the Spring 2021 semester. The subject was enrolled by 101 students, of whom 86 were international. Due
to the COVID-19 pandemic, many of these students were learning remotely from their home countries. The
cohort was mostly male (67%), and between the ages of 26-30 years old (62%). The subject was structured
around a weekly 3-hour collaborative synchronous class conducted over Microsoft Teams, supplemented with
pre-readings, post-class formative assessments and group work. The learning design consisted of the following
elements. Before attending the weekly class, as pre-reading, interactive HSP activities were designed to gamify
learning related to the weekly topic. During the synchronous class, interactive, collaborative activities were
specifically designed to promote engagement with the material, maintain student interest, provide opportunities
for peer-to-peer interaction, and reinforce the student’s opportunity for learning. The class began with the
teacher’s ‘check-in, check-out questions’ to interact more personally with the students. This five-minute activity
involved the teacher posting a friendly question on the chat and inviting students to respond informally to it; this
activity intended to help the teacher know more about the students at a personal level, as well as for students to
know each other. After this activity, the teacher delivered a short teaching session on the week’s topic.
Following this, students worked through small group collaborative activities conducted within online breakout
rooms (referred to as ‘virtual tables’). They then presented their group’s discussion to the class after the
breakouts. Post-class formative weekly quizzes assessed students’ understanding of the content and included
open-ended text to encourage students to record self-reflections of their learning. The summative assessment
comprised weekly case study discussions, a blog post, and a final group project, facilitating peer learning and
feedback, reflexivity, and student presentations. Additional learning support was given through weekly drop-in
sessions for students to approach the teacher with subject-related questions, and an online subject discussion
forum was provided to facilitate ongoing student discussions and to provide feedback to the teacher to highlight
student learning progress.

Regular, personalised feedback was integrated into the learning design through OnTask, a web-based platform
that helps teachers create rule-based messages informed by students’ learning data to trigger personalised
feedback at scale. These messages are then sent out as personalised emails to all students at appropriate times as
deemed by the teacher. In this subject, feedback emails were personalised based on class attendance, completion
of weekly learning activities, and performance on assessments. In this way, students received regular
communication from the teacher about their ongoing progress to support their engagement and belonging.
Figure 1 shows the design of personalised feedback within the curriculum across the 13-week semester
(including the mid-session study vacation). Figure 2 shows an example of personalised feedback generated after
the first assessment, highlighting the rule-based conditions for messages to: 1) students who passed the first quiz
and 2) students who failed the first quiz. The feedback for students who had failed the quiz was carefully
worded to convey the teacher’s concern for the students’ success and belief in the students’ ability and to
provide actionable advice on how to improve their performance.

s iy " e " " in 'in "in

Focus

group

Weekly drop in sessions [N ]

Census Teaching Study Exam ﬂ

date 121 break 2 vacation weeks
| } Y | Bl
- -
Week 0 1 2 3 14 5 6 = g 8 9 10 11 . ) 13 14 15
Mid point End point
survey survey
Pre-reading '_- Interactive activities / discussions Summative assessments due Personalised feedback emails (OnTask)

Figure 1: Personalised feedback within an online learning design to foster belonging
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Dear Student Name

‘I have noticed you have got a low mark in your Assessment Task 1. (worth 10% of
your grade) for Subject Name and I'm concerned about your performance. | would like
to encourage you to take a few simple steps that could help you succeed. They are
(tip1,tip2, tip3)

v

We believe that you can be successful in your academic studies and hope that you will
Low score take advantage of the many support services we offer which can help you in this
endeavour as | want you to succeed

: - “l believe in your abilities to be successful and | am here to help.
 — See you at the next virtual class!”
] Teachers Name

Assessment marked

trigger's automated High score

Dear Student Name

“You've passed Assessment Task 1. Well done on this first hurdle! This indicates
that you have managed to grasp the concepts you're learning up to this point. Do
keep up the good work”

personalised email

v

“I believe in your abilities to be successful and | am here to help.
See you at the next virtual class!”
Teachers Name

Figure 2: Example of a rule-based personalised feedback email using OnTask

Data collection

This study received ethical approval under a wider project evaluating the implementation of personalised
feedback at the institution. Students were invited to participate in the study through voluntary participation in
anonymous surveys and focus groups. Data were collected at different points of the semester to understand
students’ experiences with their personalised feedback (see Figure 1). The first was a short survey disseminated
at the midpoint of semester, to capture students’ early perceptions of their feedback in order to redress any
possible negative experiences that may arise for the student receiving feedback based on their learning data. The
second survey was administered towards the end of the semester, and comprised four questions asking students
to rate the extent to which their personalised feedback supported their learning. The four items, rated on a 6-
point Likert scale (1 = Strongly disagree, 6 = Strongly agree), were informed by principles of effective feedback
(Henderson et al., 2019). A fifth item on the survey was an optional, open-ended question where students could
add additional comments about their feedback experience. The survey also invited students to participate in
focus group discussions to discuss their feedback experience with the researcher.

Five students (3 males, 2 females) volunteered to participate in the focus group discussions. Approximately a
week after the semester had ended, two focus groups were conducted online over Zoom. The first focus group
comprised two students, while the second group comprised three students. The focus groups, which ran for
approximately an hour each, took the form of a semi-structured interview to facilitate the collation and analysis
across the two groups. The guiding questions centred around students’ experiences of learning in the subject, as
well as of their experience with their personalised feedback. These two central foci were important for
answering RQ2 to obtain an in-depth understanding of the role of feedback in enhancing students’ learning
experience in this context. The researcher facilitated discussions about what students enjoyed and found
challenging in the subject, their perceptions of their feedback emails and their response to them, and how they
perceived the influence of their feedback on their study habits and performance in the subject.

Data analysis

To answer RQ 1, quantitative data from the mid-point and semester-end surveys were analysed to obtain simple
descriptive statistics, while the qualitative data from the open-ended questions in the surveys were analysed
using open coding to identify main themes. To answer RQ 2, student interview data were transcribed before
being imported to a NVivo 12 Pro? for thematic analysis adapted from Braun and Clarke (2006). We chose
thematic analysis for this case study as it was guided by both the study aim (deductive) and interpretations for
subjective information, which is students’ experiences of learning in the subject and personalised feedback
(inductive). Two researchers (also authors) independently performed the coding based on Strauss and Corbin
(1998). Open coding helped to group the transcribed text from the student interviews into categories. After open

1 QSR International Pty Ltd. (2018) NVivo Pro (Version 12), https://www.gsrinternational.com/nvivo-
qualitative-data-analysis-software/home
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coding, both researchers developed a mutually agreed coding scheme and cross-coded one random transcript to
check coding agreement. The coding agreement, also known as inter-rater reliability, was measured by the
statistical method of ‘percentage agreement’. Later, both researchers, in various collaborative sessions,
performed the axial and selective coding and finalised the themes, sub-themes, and descriptions.

Results

RQ1. To what extent were students satisfied with their personalised feedback sent by the
teacher using OnTask?

Mid-semester survey results

52 students (51% of the cohort) responded to this survey asking them to rate the extent to which they found their
personalised feedback helpful. Students responded with a mean rating of 4.6 (SD = 0.8). An overwhelming
proportion of survey respondents (71%) rated their personalised feedback as being very helpful at this stage.

All respondents answered the open-ended question. Four major themes were identified through open coding.
The most frequently occurring theme (n = 23, 37% of all themes) was that of feedback helping students to
understand their current progress, for example: ‘It helped me understand where am | lacking and what are my
strong points’. The following frequently occurring theme (n = 18, 29% of all themes) described students’
perception about the role of their personalised feedback in fostering a sense of belonging. Especially, students
described the motivational effect of their personalised feedback, for example: ‘you encouraged me a little to
strive for better’. Students also commented on how their personalised feedback enhanced connectedness: ‘I feel
more connected in this subject than any other due to the feedback provided on time to time basis’. Students also
sensed the support of the teacher through the feedback: ‘Feels heard, observed and taken care of by teacher’.
The next theme described how the feedback improved the learning experience (n = 10, 16% of all themes), by
facilitating the understanding of the content, improving the class experience, and alleviating stress. A few
responses described the feedback as not helpful (n = 3, 5% of all themes). In this theme, students expressed that
the emails did not provide information about how to improve or did not give them insights into their progress in
additional to what they already knew. For the remaining responses, six responses merely reiterated that their
feedback was helpful without giving further elaboration, while two responses were irrelevant.

End of semester survey results

41 (41% of the cohort) students responded to this survey. Similar to the mid-semester results, students held
positive views of their feedback at this stage. Students’ ratings were highest, on average, for the item This
feedback made me feel more supported by my teacher (M =5.24, SD = 1.2). Students also held a high level of
agreement that The feedback and support improved the quality and standard of my work (M = 4.83, SD = 1.4).

Sixteen respondents answered the open-ended question i.e., Do you have any other comments about your
feedback experience?. Four main themes were identified from the open coding. The most frequently mentioned
theme described how the students perceived that their personalised feedback fostered a sense of belonging (n =
6, 35% of all themes). Similar to how this theme was described in the mid-point of the semester, students felt the
care of the teacher through the feedback emails, which enhanced their belonging: ‘I like how we use to get the
emails from our professor making us look valuable and the efforts given by the professor’. The second most
frequently mentioned theme described negative perceptions of the personalised feedback, specifically, that the
feedback was insufficient to support their learning, in particular, that the emails did not provide information on
how to improve their performance, for example, for future assignments. The third theme described how the
feedback enhanced the subject experience, especially in making the learning experience more personalised: ‘The
feedback... gave a more tailored feel to taking this subject’.

RQ2. From the students’ perspective, what was the role of their personalised feedback and
support emails in enhancing their learning experience, especially their sense of belonging?

After the open-coding based on the focus group interview protocol, two researchers (R1 and R2) defined
categories as shown below. Inter-rater reliability was measured by using the coding comparison queries in
NVivo 12 Pro. The percentage agreements for researchers R1-R2 is 99.18%, and R2-R1 is 99.53%, respectively,
indicating that the codes and categories were reliable (Saldana, 2013). The researchers identified 9 categories
and 33 main themes from this iterative process. The nine categories are: 1) learning experience [from the
<subject code>]; 2) predicaments [with the <subject code>]; 3) perceptions of the personalised feedback emails;
4) action/s taken in response to the feedback; 5) impact on performance; 6) feedback emails, affect and learning;
7) feedback emails and motivation to study in <subject code; 8) factors influencing the way students performed;
and 9) edification (i.e., how the personalised feedback could be improved).
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Next, through selective coding, the main themes in each category were reviewed and organised into 1% and/or
2" order sub-themes (shown in Table 1). In this paper, we report our thematic analysis of the transcribed student
interviews focusing on the four main themes (1, 6, 7, and 8) relating to RQ2. In Table 1, the number in
parenthesis describes the frequency of the theme.

Learning experience [from the <subject code>]

Students frequently commented on the teacher’s frequent interactions with them during the weekly synchronous
classes, especially in terms of the check-in, and check-out questions. Students appreciated how this particular
strategy fostered connection and made them feel valued, as illustrated in the following quote:

it made us feel connected to the professor even though we’re not onshore. So that’s helped us.
Like, this was the one subject throughout the three semesters I did with [institution blinded] is that
| felt that this professor actually cared for us enough, even if we’re not in class, and she can see us
every day, she made an effort to make sure that we feel valued’ [Respondent 3]

The quote above highlights that the sense of connection and belonging was particularly significant for these
students who were learning remotely from their home countries. Students also frequently expressed appreciation
for the subject design, particularly the weekly case study activity post-class: ‘because every week could provide
a different perspective, from the case study for us to learn about business intelligence, big data, or data
visualisation, all about data, which is expanded my knowledge a lot, actually’ [Respondent 4]. This quote
highlights how students recognised the value of the collaborative exercise in terms of their understanding of the
subject content. Students’ comments also expressed perceptions of interactive and engaging subject design,
which was instrumental for their attendance at the weekly synchronous class, for example: ‘I like to attend the
classes, because the classes were pretty interactive and I liked the way [the teacher] designed the classes
[summary of weekly content followed by] group work and learning variety of tools for various purposes’
[Respondent 2]. In fact, for some students, the highly interactive session ‘felt like it’s an actual classroom’
[Respondent 5]. Taken together, students’ desire to attend classes as well as the perception of being in an actual
classroom provide evidence that the students had felt that they were a part of a community.

Feedback emails, affect and learning
Students frequently expressed appreciation for the encouraging tone of the personalised feedback, which was
necessary for their motivation. For example,

I can just remember the last line she wrote, and it was really amazing. She said, [R3], | believe in
your abilities, and | believe you will be successful, and I will see you in the next virtual class. And
that that line is like was really motivational for me. [Respondent 3]

From the students’ perspective, the feedback emails made a visible difference to students’ sense of belonging in
this subject as opposed to other subjects: ‘In this [subject], ... we have made good connections throughout the
[subject] with our peers, and especially with our professor’ [Respondent 5].

Students also frequently noted how the subject learning design played a significant role in fostering iterative
cycles of learning, as illustrated in the following quote: ‘I think it’s like mostly the weekly discussions, which
was driving me towards learning more about this subject rather than the emails. ... And it was just that weekly
activities, which ensure that I actually take part in the subject and study and learn new stuff’ [Respondent 5,
italics added]. This quote clearly illustrates the role of well-structured, interactive subject design in fueling
students’ active engagement in the subject. In comparison, students felt that the feedback emails did less to
foster independent learning or make them more independent, mainly because they felt they were already
performing well, or because they perceived the emails to be generic. In regard to the latter, students felt that
there was no clear feedback about strengths and weaknesses or information about resources to improve learning.
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Table 1: Students’ experiences of learning in the subject and with the personalised feedback

Theme 1: Learning experience [from the <subject code>]

Description: How students perceived that the subject design, subject matter, means of teaching (pedagogy), teacher presence, enhanced their learning
individually and collaboratively in the subject.

Main-Themes Sub-Themes (1+ Order)

appreciate subject design (4)

interesting and applied content (4) weekly case study is interesting (2); learned variety of tools for different purposes (1)

teamwork (2) interactive collaborative classes and group activities (2)

student characteristics self-learning (5); revisits lecture recordings (1); positive in-class feedback (1); contrast
with other subjects for less/no interaction between students and teacher (1)

teacher was really interactive-(inside the class) (6) check-in check out questions made us feel connected (6)

teacher was very approachable-(outside the class) (2)

Theme 6: Feedback emails, affect and learning

Description: How students perceived their personalised feedback through the emails, the role it played in their learning, and their affective response to
it.

Main-Themes Sub-Themes (1 Qrder)

emails were motivational and encouraging (7); emails opened a dialogue with the

Positive tone of feedback lecturer that encouraged the student (1); constructive feedback (1)

feedback emails did improve learning spent more time studying this subject than others (1)

feedback emails did not improve learning student performed well without attending the classes (2); learning did not change -
learning design fostered iterative agile cycles of activity (2)

feedback emails fostered independent learning (2)

feedback emails did not make student more independent because emails were very generic (3) [2~ Order: there could be more feedback
about strengths and weaknesses (1); there could be more resources to help improve
learning (1)]; because already pretty independent student (1); because only received
email at the beginning (1)

Theme 7: Feedback emails and motivation [to study in <subject code>]

Description: How students perceived the impact of the feedback emails on their motivation.
Main-Theme Sub-Themes (1+ Order)

feedback emails enhanced motivation to learn in the subject teacher-approachable, comfortable to talk to and willing to help (6); a good reminder
(1); someone watching me- giving a more personalised learning experience (2)

Theme 8: Factors influencing the way students perform

Description: How students engaged and responded to the learning design and pedagogy, and how they felt the teaching practices fostered a sense of
belonging and inspired re-engagement.

Main-Themes Sub-Themes (1¢t Order)

learning design influenced performance positively well-structured weekly content (2); learning material, drop-in session, check-in and
check-out question (1)

learning subject related knowledge influenced performance positively learning new Bl related tools (1); learning new content (1); relevant case studies (2)

learning domain related knowledge influenced performance positively related recent news and current events (2)

timely feedback influenced performance positively (1)

teamwork and collaboration influenced performance positively (3)

teacher presence influenced performance positively care shown by the teacher made me want o have a good impression on the teacher
(3); can feel the effort the teacher put in - so | want to perform well (1); teacher's
advice (not email) was really helpful (1); teacher’s weekly drop in session (1); learning
design foster student-teacher relationship (1); appreciate the coordinator's effort for
feedback emails (1)

Feedback emails and motivation [to study in <subject code>]

The impact of the feedback emails was most keenly felt in terms of enhancing students” motivation, as
evidenced by the frequency of occurrence of motivation-related themes. Notably, there were frequent comments
about the teacher being approachable, comfortable to talk to, and willing to help: ‘when | received the email, |
can think like, the lecturer was already there. And she’s always willing to help out with every matter. So | think
it makes me feel like, if | have any questions, | always can go [to] her. So yeah, | feel like comfortable with it’
[Respondent 1]. Moreover, students also expressed that the feedback provided them a more personalised
learning experience: ‘it was good to see that the faculty is taking as much interest as you are taking in the
subject. I mean, in terms of personalising it and focusing on me. ... So it did motivate me’ [Respondent 2].
Again, both these quotes clearly illustrate how the teacher’s presence — demonstrated through her
approachability and regular personalised feedback —fostered a sense of belonging in the students, by making
them feel valued, thereby enhancing their motivation.
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Factors influencing the way students perform

From the students’ perspective, teacher presence is the most significant factor influencing their performance in
the subject. Students frequently commented on the care and effort shown by the teacher through the personalised
feedback emails as well as through other interactions with them; for some, this made them want to leave a good
impression on the teacher: ‘I can feel the effort the professor put in, ...so | want to perform well’ [Respondent
4]. Students also credited the interactive course elements as being important for their learning while recognising
the teacher’s role in orchestrating collaborative learning: ‘hats off to [the teacher] that she’d set up (virtual)
tables for us, so that we could like, talk to people’ [Respondent 3].

Above all, students were well aware of how the teacher had orchestrated various pedagogical elements to build
strong connections with students, enhance motivation, and therefore foster belonging in the subject. This is well-
summarised in the following quote:

all the things the professor did, like a case study material, learning material and drop-in, check-in
question and check-out question is small, small piece... but is make a link between the professor
and student. So every time professor say- is saying something, we get more concentrate on that.
And | think that is a benefit for students, for us to improve, to gain the knowledge. ... because |
think it’s common if people by motivation or encouraged by someone you want to show yourself
to perform well [Respondent 4].

Discussion

A sense of belonging is central to students’ continued motivation, engagement, and success in learning.
Belonging is inherently relational and is fostered within the context of a community. As online learning tends to
offer fewer opportunities for interaction and lacks a shared physical space, fostering a sense of belonging in
such settings can pose a significant challenge. In this case study, we described how one teacher attempted to
foster belonging in an online subject by augmenting teacher presence through the use of technology-mediated,
personalised feedback, within the context of interactive and engaging subject design.

Taken together, the survey responses and focus groups provided evidence from the students’ perspective, of the
role of the personalised feedback emails, on their experience of belonging and connection in the subject. The
main recurring themes related to the perception of care and support conveyed through the feedback, as well as
the resultant enhanced motivation felt by the student. The motivational and relational impact of personalised
feedback has been demonstrated in other research (e.g., Lim et al., 2021, Tsai et al., 2021). The present study
has added further insight to this area of research by documenting more specifically how students experienced a
greater sense of connectedness through personalised feedback, thereby enhancing belonging and motivation.
The findings from this study also resonate with the work of Peacock et al (2020) on what students deem
important in fostering belonging. A frequently mentioned theme was observed in this study of the teacher’s care,
which demonstrates that the teacher was ‘pivotal to the development of students’ sense of belonging” (Peacock
et al., 2020, p.25), especially in the online space. Moreover, students frequently described how the collaborative
and other learning activities kept them engaged and motivated their attendance at the synchronous classes. This
finding further demonstrates the importance of interactive, engaging pedagogy to foster belonging in online
learning (Peacock et al., 2020; Stone & Springer, 2019).

Implications for teaching in online spaces: strategies to foster belonging

Overall, this case study illustrates that fostering a sense of belonging entails a curriculum-wide approach, an
approach that involves a community of students supported by strong teaching presence (Garrison, 2011). This
study identifies three possible strategies for fostering belonging in online learning. The first strategy involves
leveraging learning analytics to personalise feedback and support and therefore amplify teacher presence in the
online learning setting. In this study, tailoring feedback to students’ learning data facilitated ‘regular and prompt
communication between teacher and students’ (Stone & Springer, 2019, p.164), and helped students to feel the
teachers’ care and to know that they were valued (Atif et al., 2020). The second strategy is the use of weekly
check-in, check-out questions at the start of each synchronous class. For the students taking this subject, these
questions played an important role in connecting them to the teacher because they helped the teacher know more
about and understand her students not just at the start of the subject but in a dynamic way over the semester.
This interactive element created a sense of belonging by building connections between the teacher and students,
which fostered student motivation to learn. A third strategy that was enjoyed by students and fostered their
belonging in terms of a desire to attend every synchronous class, was the use of collaborative learning activity
around ‘virtual tables’. This strategy involves small group work where students collaborate on in-class activities

ASCILITE 2022 The University of Sydney €22055-8



Reconnecting relationships through technology FULL PAPER

to learn the content. It allowed for thinking time and encouraged students to present and share their work. By
giving students advance notice about who would be sharing and presenting in the large group, students were
encouraged to participate as part of the learning community.

Limitations & Future research

The exploratory case study presented in this paper is not without its limitations. Foremost, we acknowledge that
the evidence of belonging came mainly from a small number of students’ self-described experiences. The
findings, therefore may not be generalised to all online learning settings. However, the research was intended to
be qualitative, with the focus group discussions drawing out the intricacies of students’ experience of the subject
and the personalised feedback therein to obtain deep insights into the distinct role of personalised feedback in
fostering belonging. The additional survey data gathered from half of the cohort also lent some support to the
experiences described by the handful of students who volunteered for the focus group. Future studies could be
carried out in different contexts, using validated instruments to measure students’ belonging, feedback
experience, and motivation to explore more systematically the relationship among the different factors and
antecedents of belonging. Future work could also explore in more detail, teachers’ perspectives of their
pedagogies to foster belonging, and how their intentions aligned with students’ perceptions.

Conclusion

Undoubtedly, online learning will continue to be a mainstay in contemporary HE, along with the challenge to
keep students connected and having a sense of belonging to persist in their studies while learning remotely. The
present study has described the use of a learning analytics approach to personalise feedback and support for
students in a large online subject to facilitate ‘regular and prompt communication between teacher and students’
(Stone & Springer, 2019, p.165). The findings from this study highlight that the combination of personalised
feedback and support with an interactive and engaging learning design fostered a sense of belonging and
enhanced students’ motivation to stay engaged and do their best in the subject.
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Reconnecting relationships through technology

‘We’ve become a little family now’: Maximising rapport in
an accelerated, fully online learning environment

Sam Newell and Emily Adam
Monash University

Online learning spacesare generally considered low-interaction environments. The loss of
synchronoustime in anonline course is balanced by additionalflexibility. As such, there are
limited opportunities to build rapport with students. This is especially true for online programs
thatare also accelerated. However, studentsstill view opportunitiesto engage with educatorsand
peers as extremely important. As a result, there is a need to identify strategies to maximise rapport
building within a limited time frame. A Thematic Analysis of data sourcesrelevantto teaching
and learning activities in the Monash University Graduate Diploma in Psychology is presented.
Four themesemerged and included ‘humanising’ the learning space, fostering opportunities for
student-to-student interaction, reducing the power imbalance between teacherand student,and
maintainingrapport beyond individual subjects or units. The individual strategies that were
employed are discussed in detail. These findings provide a resource for educatorsto increase
rapport within an online learning environment.

Keywords: teachingstrategies, student rapport, rapport, connected teaching, higher education
learning, student experience, online learning

Introduction

The Monash University Graduate Diploma in Psychology (GDP) is a full-online, accelerated program of study
consisting of 6-week units over six teachingperiods a year. Asynchronous learning is managed through Moodle,
with synchronouslive classes and instructor consultations held weekly through Zoom. Our learners seek
flexibility butare time- and contact-limited, and constrained through technology. The commitmentto
embedding a human presence in virtual classrooms, and empowering students with choice are key elements in
the GDP vision statement.

Adam (2020) reports that the majority of Monash GDP (online) studentshave only a “little time” to socialise
with peers (p. 202). The majority (51.5%) reported that this connection is very, or extremely important. Itis our
responsibility to maximise the limited opportunitiesto build rapportamongst students, and between educators
and studentsin the online environment. Peer interactionsare the most important factorforstudent learning in
face-to-faceand online learning environments (Astin, 1993; Bernard et al., 2009). As such, there is a need to
explore strategies to facilitate structured peer interactionsand rapport in the online environmentto enhance
student learning (Mayhewet al., 2016). It represents a high-stakes endeavouras maintainingrapport increases
student satisfaction and wellbeing, aswell asreducing attrition (Schaeffer & Konetes, 2010; Shackelford &
Maxwell, 2012; Thomas, Herbert & Teras, 2014). Research comparingonline programswith on-campus
programs hasshown that whilst enrolments in online programs are increased, student retention was much lower
compared to equivalenton-campusprograms (Brown, Keppell, Hughes, Hard, & Smith, 2013).

The identification of factorsthatincrease rapportin the learning environment should be considered against
possible mechanismsthat negatively impact rapport. As such, the Monash University GDP presented in this
study must be considered from an online versus face-to-face contrast,and also asan accelerated program of
study. A fully online and accelerated course can be viewed through the lens of deficits, i.e., thatthis learning
experience could be conceived of as ‘less than equal’ to the face-to-face, full-length program. However, the
literature offers evidence to the contrary. Harwood et al. (2018) challenge the notion that traditional-length
courses produce superior student outcomes, compared to intensive programs (such as the GDP presented in this
study). Harwood et al. (2018) reported no significant difference in the length of courses in terms of student
performance.
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Inrelation to learning format, Jaggars and Xu (2016) compared both online and face-to-face formats. In terms of
student outcomes, their results were mixed. Jaggars and Xu concluded that the human educatoris the deciding
factorbetween these settings, and that mode of course delivery alone cannotaccount for perceived student
difficulties. Similarly, Mayhewet al.’s (2016) review of higher education research acknowledges the difficulty
in identifying which technologically-enabled tools contribute more to student learning. Mayhewet al. (2016)
report that more research needs to be conducted to determine the impact of “availability of online tutors,
practice assessments, or web-based information and resources” on student learning (p.46).

One challenge is to limit the transactionaldistance that can be experienced in a fully online learning
environment. Transactionaldistance is the difference in understandingbetween teacherand learner in distance
education thatis exacerbated orreduced through technology (Moore, 2018). The exacerbation orreduction of
distance is the result of the learner’s capacity forautonomy, and the quality of dialogue (between educatorand
learner). The quantity of dialogue can also be considered. Studentengagementin the online environmentcan be
mediated by a daily commitment from educators to “student-faculty contact,and active and collaborative
learning” (Kuh, 2001, p.13).

This research seeks to outline the ways in which rapport can be facilitated in the online learning experience, and
identify ways to reduce transactionaldistance (asunderstood by Moore, 2018). This research aimsto explore the
strategies thateducatorsand studentsbelieve build rapportin the online learning environment. Glazer and Harris
(2021) identified these areasasunderexplored, and a focus for future research. To address the research gap, this
study will aim to identify the specific strategies that online educators can employ to “mitigate transactional
distance and improve rapport” (Glazer & Harris, 2021, p. 91). To extend Astin’s (1993) seminal research, this
study also aims to identify strategies to facilitate peer interactionsin a fully online environment. As such, our
research question is: what technology-enabled tools/strategies facilitate rapportin an accelerated, online learning
environment?

Method
Participants

Participants consisted of students from the Graduate Diploma in Psychology at Monash University. The
collection of survey data received ethics approvalfrom the Monash University Human Research Ethics
Committee.

Data collection

This study utilised the James Cook University’s (2017) ‘4-quadrant model’ of education evaluation (4QM)to
determine sources of data appropriate forinvestigating this issue. A formalsurvey of online Monash University
GDP studentswas conducted (n = 97). An analysis of unsolicited student feedback via email, live class
recording transcripts, and the online discussion board (‘Ask Your Instructor’ forum) provided the ‘student
experience’ data (accordingto the 4QM). A review of instructor guidelines offered ‘peer review’ data (as
identified in the 4QM). Peer discussions and personalreflections on teaching (during teaching periods) provided
the ‘self-reflection’ component of 4QM.

Methodology and Analyses

Due to the rich, text-based nature of these data a Thematic Analysis (TA) methodology was employed,
following the process defined by Braun and Clarke (2021). TA is a commonly used qualitative method of
coding data into categories, and analysingthese categories for an overall, emerging theme. According to Braun
and Clarke, TA “is a method for identifying, analysing, organizing, describing, and reporting themesfound
within a data set” (Braun & Clarke, 2006, p. 78). Quantitative considerations for ‘reliability’ and ‘validity’ are
notapplicable to qualitative analyses. Qualitative conceptsthat represent equivalence in terms of rigour are
‘reflexivity’ and ‘trustworthiness’ (Tracy,2010). An audittrail is a traceable and logical documentation of
reflexive thinking and emerging themes (Nowell, Norris, White & Moules, 2017). This commonly used TA tool
ensures the rigour of the analyses, and the trustworthiness of the emerging themes. Importantly, it is used to
identify when saturation hasbeen achieved (Tracy, 2010). Saturation refers to the pointin which any new data
continuesto be coded into existing categories. As a result, no potentialnew themeswill be generated. The
coded, text-based dataisthen refined and formalised asa theme.
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Results

Themes were identified, following thematic analysisasdefined by Braunand Clarke (2021). The emerging
themesare presented, alongside the specific strategies or technological affordancesthat were perceived to
promote rapport.

Theme 1: Humanising the technology-driven learning space

The first theme thatemerged was thatof the ‘human’ educator, which concerned student-teacherconnections. In
the student survey, students were clear thatthey wanted to simulate ‘real-world interactions’ as much as
possible, which included a preference for the use of microphonesand web camerasbeing turned on throughout
any synchronous learning experience. Studentsspoke highly of educatorswhen they shared aspectsof content
that educators connected to their life. The process of educators’ sharing their research and study experiences was
also appreciative, with students noting the importance of ‘sharing experiences in class, not just covering
content’. At the heart of this process is acknowledging opportunities to demonstrate to students that the educator
is a lifelong learner. This can be achieved through synchronousdiscussions but is extended in the asynchronous
space. An example of student feedback which evidenced the benefit of this approach is presented: ‘I have felt
quite connected with [educator] because sheis alwayswilling to talk aboutothertopics in her office hours (her
research, honours, careers, etc.)’.

An important strategy of reducing transactional distance is increasing intellectual candour (Molloy & Bearman,
2019). This aligns with the ‘pedagogy of care’ principle of pastoralcare and shifts the perception of the online
educatorasa person that they can trust. Students’ willingness to also engage in the process of voicing their
intellectual vulnerabilities can be seen as evidence that rapportis being fostered. In one live class, the instructor
claimed thatthey also used to struggle with writing lab reports, which resulted in one student sharing that ‘I’'m a
little bit anxious approachingthis assignment’. Strategies that students commented built rapport in this area
were ‘check-ins’ with students,and through online tools such as Zoom reactions, to then initiate ‘real’
conversationsabout illness, topics thatare confusing, or whether they require additionalsupport. Students also
appreciated a follow-up through private email or conversation in office hours, and/orextra support provided in
the online discussion boards.

There appeared to be multiple mechanismsto humanise the educatorwithin the online learning space. Educators
utilised the online space by expressing their personality by embedding memesand gifs into forum postsand
educator-student emails, emoticons into assignment feedback,and photos into the ‘meet your instructor’ section
of the Moodle page. Another method to allow a two-way sharing of personality was through the use of Zoom
backgrounds. Providing studentswith a weekly Zoom background theme allowed studentsto show more of
themselves aswell as build team identity. The sum of these approachesovera teachingperiod is that the
educatoris described in the following ways: ‘enthusiastic’, ‘kind’, ‘approachable’, ‘friendly’, ‘honest’,
‘encouraging’, ‘welcoming’, and ‘supportive’, with one student describing the student-teacherrelationship as:
‘you alwaysmadeit clear you were here to supportus andnotjustto teacha class’. The cumulative effect of
these effortsis a dedication to building and maintainingrapport with students.

Theme 2: Maximising opportunities for student-to-student connection

The second theme relates to providing opportunities for students to connect with each otherin the online
learning environment. Students’ appreciated time for unstructured discussions in synchronous classes, butalso
equally valued structured online experiences to share opinions and seek peer feedback, which can be enab led
through the use of ‘breakoutroom’ functionality in Zoom.In particular, the ability to practice skills and
knowledge in front of each other was deemed an asset to the learning experience. Apart from Zoom breakout
room functionality, Kahoot can also be employed in team mode. Asking studentsto participateasa team (and
especially when utilising a team name)increasesa sense of in-group identity and builds rapport within small
groups of students.

The thematic analysis process revealed some technology-enabled asynchronous experiences that were identified
asuseful for building rapport. First, there are specific assessmentsthat facilitate student-student interaction and
allow for collaboration on group oral presentations. One student expressed that ‘the group oral presentation was
actually quite pleasant and created a sense of connection’. The challenge with this assessment format wasthat
studentsrequired flexibility in their availability to work together and in the times they areavailable to connect
online. Itis suggested thatthis can only be effectively managed by studentsand supported by teachers (if a
breakdown in communication occurs). Another strategy is to embed smaller, low stakes collaborative work
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experiences into the learning management system (Moodle), which are notnecessarily moderated ormarked by
instructors. An example of this was the inclusion of a student-developed Wiki, based on weekly module content.

An importantaspect of online learning was the ability to utilise social communication channels. This led to a
range of grassroots initiatives amongstudentsto connect with each other. Students often initiate a student-run
Facebook group, but this hasnegatively impacted on the student experience in the past. For example, there was
a body of feedback that raised concernswith the level of fearthat built up through the echo chamberof the
student-run Facebook group, with comments such as ‘I had a much betterexperience when [ wasn’t a part of the
[Facebook] group...when they got worried about a task I got unnecessarily worried’.

A positive grassroots initiative was the creation of study groups. Through the use of study groups throughouta
teaching period, there was a noticeable difference in the language that wasused to refer to each otherin
discussion forums, transitioning from ‘students’ to referring to each otheras ‘colleagues’. One particular cohort
was encouraged by the educatorto utilise a specific evidence-based formatto counterprocrastination in their
study group, called the ‘pomodoro technique’. This formatallows forbursts of silent, focused writing (called
‘writing sprints’), along with short breaks to connect with others and set goals for the next writing sprint. One
student commented that ‘there are huge benefits to collaborating, including increased learning, sense of
community, helping each otherout’, although it should be noted thatthereis a difference between
‘collaborating’ and ‘colluding’. Previous cohorts had expressed concerns with study groups, with the fearthat
they would be inadvertently engaging in collusion, and not being sure where the ‘line’ is (in relation to an
academic integrity breach). Itis recommended that educators support students with official guidelines to
encourage more studentsto engage in study groups, whilst avoiding collusion. One student noted that this could
easily be managed by actively avoiding any discussion around the assignment in the break between writing
sprints, and simply commit to ‘talk about otherthings’. A benefit to encouraging student-led online study groups
was the increased motivation and connection with each other, which also increased online forum participation
and synchronousclass engagement.

Theme 3: Equalising the communication exchange inthe online learning environment

The third theme was about utilising technology to minimise the power imbalance in the student-teacher
relationship. This can be done utilising polling technology to vote on class format, orsurvey studentsto gauge
their ideal class times or days. Related to this concept, is the increase in co-creation opportunitiesand space for
co-created learning spaces. The online learning technology is maximised to enable a more equaltwo-way
exchange of ideas, with the educatorshifting their role to that of the facilitator. Utilising ‘gallery view’ in Zoom
learning spaces (and therefore avoiding the use of PowerPoint slides), was said to reduce the perception of ‘us
[students] versus them [educators]’. Student survey responses show that students prefer ‘seeing a face instead of
a static PowerPoint slide’. Similarly, hierarchy is minimised in the gallery view, which then mimics a round
table discussion. Inthis online space, the educatorcan learn from studentsaswell, by acknowledging the wealth
of life experience each learner offers. This approach can help with the co-construction of the learning space,as
one student explained: ‘sometimes stuff comesup that makes me want to find out what other people think or
feel, ortell people about my experience with something’.

Another online mechanism that allows studentsto co-construct the learning space is through the use of
technology-enabled problem-based learning (PBL), or case-based learning (CBL) experiences. Students felt that
the use of breakout groups to provide a space for small-group problem solving allows for ‘meaningful time on
video chatto work towards a common goal’, whilst also increasing active learning in the online environment,as
specific roles are allocated. An added benefit came from teacherreflection on this activity, identifying thatif a
different scenario was given to each group then the role of student can be shifted to teacher. Student-led
facilitation (such as reporting back on their problem solving, or teaching something they learned abouta key
concept)can be enacted following the PBL/CBL activity. Educators perceived thata reduction in the power
imbalance between teacherand student would result, along with anincrease in the amount of student voice and
contribution in the online learning space. At the sametime, it is acknowledged thatattimesthe educatorcould
lean into a mentorship relationship with students, when it is clear that some guidance is needed to progress the
conversation. Italso provides the opportunity to address any misconceptions that arise through synchronous
class discussions, or in asynchronous forum discussions.

Theme 4: ‘Continuing the conversation’: maintaining rapport for the whole learning journey

Studentsand educators voiced the belief that whateverrapportis established, must be maintained fortheir whole
learning journey. There are strategies to build rapport before students begin individual units of study, and
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methods of developing this rapport both aftersynchronousactivities and afterthe unit hasconcluded. Engaging
studentsin rapport-building strategies prior to unit commencementwasthe result of welcome webinars that
allow connection and enthusiasm forthe subject. These webinars are held the week before the unit begins and
allows educatorsto share their personalinterest in the subject, any connectionsto their research, and ask
studentsto discuss their career interests and progression in the course. Prior to any class selection, studentsare
introduced to their instructors through videos, photos,and short biographies.

Another strategy identified by studentsasimportantto retaining a sense of connection to others in their units
was the provision of recordings of all synchronousexperiences. One student noted the benefit of being ableto
revisit class discussions, stating that ‘there were times when I was really down, and looking at you through the
video... I’ve got youalwaysthere’. This is supported by additional multimedia embedded into Moodle,
including video walk-throughs of assignments, which was viewed positively by studentsastheir educatoracting
‘supportively’. This relationship is supported by a specific forum for discussions between students and
educators, called the ‘Ask Your Instructor’ (AYI) forum. The key issue for studentsin all communication with
their online educatorswas timeliness and access, and a 24-hourturnaround time was appreciated.

Beyond the set synchronous hour, an additional office hour (that immediately follows the class) is also recorded
and takesthe form of an unstructured discussion time. Both the AYI forum and recording mechanisms for
continued student-teacher discussion were said to encourage students to ‘continue the conversation’. The
sharing of related or interesting articles and videosoutside of formalclass time was seen by studentsas knowing
thattheir educatorwas ‘interested in talking with us’, and ‘not seeing us as justa number’. In several cases,
educatorsexpressed that this enabled studentsto seek educatorsas referees for further study and in volunteering
positions.

Webinars to build students’ career literacy were provided between teaching periods. The webinars, focusing on
career development, were devised asan opportunity to maintain the educator-student relationship upon
concluding the unit. Student survey data reported that ‘attendingsome outside professional development
webinars...gave the opportunity to discuss what we’d learned and what we thought afterwards’. Another student
noted that ‘the recent webinars on professional psychology have been good, as we’ve been able to discuss
together afterwards [what we want to do with our career]’. As such, discipline-specific employability webinars
remain a viable tool to maintain rapport within the fully online learning environment.

An aspect of this theme which should be discussed was theidea that there could be ‘too much ofa good thing’
when it came to technology-enabled communication channels. If there were too many communication channels,
students believed thatthe rapport built between studentand teacher (aswell as student-to-student) was
compromised. With multiple communication channels, it can result in a frustrating experience for the studentas
they become ‘hard to keep track of’. A consequence of this is a reduction in interaction in any one space. The
researchers suggest thata commitment to quality communication channels should be prioritised over quantity.

Discussion

The research aimed to identify strategies that not only reduced the transactionaldistance between educatorsand
studentsin the Monash University online GDP but fostered rapport. Data was drawn from a number of sources,
following James Cook University’s 4-quadrant model of evaluation (4QM; JCU, 2017). Four themesemerged
from thematic analyses and included the importance of ‘humanising’ the learning space (theme one); fostering
opportunities for student-to-student interaction (theme two); reducing the power imbalance between teacherand
student,and increasing student voice (themethree); and maintainingrapport beyond individual subjects or units
(theme four).

High interaction instructors use strategies to increase ‘instructor presence’ as “the ability of the instructor to
project themselves in the learning environment” (Laves, 2010, p. 24), There is an explicit link between
increased presence and increased perception of care (Jaggars & Xu, 2016). The literature supports the strategies
listed in theme oneto build rapport, by increasing instructor presence listed undertheme one. These strategies
include the use of microphones, cameras,and reactionsin synchronousinteractions. Also, the expression of
personality through memes, emoticons, gifs and photosin asynchronous interactions not only increases
instructor presence (through an increase in communication activities) but projects their personality into this
communication. Glazier (2021) advocates forthe use of informalrapport-building strategies to humanise the
online environment, such ascheck-ins, memes, and sharing animalpictures. These seemingly minor additions
add upto a perception of a connected learning environment. Similarly, these kinds of humanising (or
personality-sharing) strategies mirror the kind of interpersonal communication that studentsalready engage in,
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so there is merit in communicatingto students “using online language [gifs, memes, and emoticons], that
students will appreciate and understand” (Moffittetal., 2010). Moffittet al. (2020) experimented with different
feedback formatsand concluded that online non-verbal paralanguage features (three smiley faces, specifically)
increase perceptions of warmth and emotionality (in markers) without impacting perceived professionalism or
competence. As such, these methods minimise transactionaldistance in relation to students’ experiences of
feedback.

Similarly, when intellectual candour (Molloy & Bearman,2019)is fostered in the online learning space (both
synchronously and asynchronously), students can feel comfortable demonstrating their own intellectual
vulnerabilities and anincrease in trust, thus reducing transactionaldistance. A key constraintis time, with
Carless (2012,p.90) explaining that “with limited time and space forthe development of interpersonal
relationships, trust may be in short supply”. However, Bearman and Molloy (2017) offera shortcut to the
development of trust: the intentionaldisplay of educator vulnerability, known as ‘intellectual candour’
(Bearman & Molloy, 2017). Intellectual candorcan be defined as “verbalisation of thinking with respect to a
genuinely complex problem or situation” (Molloy & Bearman,2019,p. 36). Bearman and Molloy explain that
the process of displaying vulnerability in academic thinking builds trust and leadsto reciprocity (i.e., students
are alsomore willing to engage in the process). Intellectualcandourcan be achieved by modelling in
discussions with studentssuch as“I don’t quite understand this yet, but what I’m thinking is...or, whatI
struggle with in my own [research/learning] is..” (Molloy & Bearman,2019,p. 36). Projecting the ‘human’into
the online learning environment using these strategies builds rapport,and ultimately aimsto reduce transactional
distance.

Aligning with theme two, interpersonal interaction may reduce transactional distance between student-student
(Jaggars & Xu, 2016; Moore, 2013), and permit the building of rapport that can extend from the student-led
study group and into the online learning space. The strongest impact on learning comesfrom interactionsthat
increase student-student contact (Astin, 1993; Bernard et al., 2009). As such, initiatives to increase opportunities
to fosterrapport between students can be pre-structured, or led by students. Intheme two, an example of
student-driven study groups was presented. In addition, structured learning experiences can be provided to
facilitate student-student connection, which is advocated by Mayhewetal. (2016). These experiences should
allow for flexibility in interactionsand joint co-construction of knowledge, such as the Wiki example in theme
two. This tool is supported in the literature, with Brack et al. (2010) advocating forstudent co -constructed Wikis
to fosterrelationships between students, as well asdeveloping collaborative learning skills.

Theme three introduced approaches to building rapport by increasing student voice in the online learning space.
Also, theme three identified ways to balance the perception of hierarchy through peer facilitation of learning.
One approachwastheuse of PBL (or CBL) in breakout group sessions. A key aspect of the PBL model is the
process of assigning roles to students. This hasimplications for building rapport, as providing students with
roles increases their shared responsibility within the learning environment. When studentsareable to lead the
discussion the educatoris able to focus on facilitating discussion, aswell as being seen to be more interested in
the opinions of students (Schwartz, 2019). This process shares power between teacherand student (Zydney,
deNoyelles, & Seo 2012). Mayhewet al. (2016) advocate forthis method of peer-to-peer teaching, with their
review showing that students obtain “benefits from both teacherand learner roles” (p.100). Whilst theme two
discussed online PBL in the synchronous Zoom class, there is also literature to support the use of assigning roles
to studentsin asynchronousdiscussions to build rapport between students (Olesova, Slavin & Lim, 2016).

Theme four discussed ways to develop rapport before a unit thatis supported by the literature, such as welcome
webinars and a space for educatorsto introduce themselves and their research interests (Glazier, 2021). Then, a
discussion of ways to maintain rapport between synchronous experiences within the unit (including the use of
the Ask Your Instructorforum, and the sharing of related resources between educatorand students). Literature
advocates forthe use of these informalforumsto build rapport between studentswith educators (Wegmann &
McCauley,2014). However, this rapport dependson a timely response to studentsin the maintenance of
teacher-student rapport, with Jaggars and Xu (2016) specifically endorsing the 24-hourturnaround time. Daily
educatorbehaviour (maintainingstudent-educator contact) is reported to enhance student satisfaction (Kuh,
2001).

One limitation of this study was the collection of data from a single university. Similarly, data wasbased onone
specific program of study,and a single discipline. Future research could extend this study design to include
multiple disciplines and universities. The benefitof such anapproach would be the development of a larger
evidence-base. It is hoped that these findings can be integrated into any future research study, to develop a
broaderunderstanding of rapport-building in an online, accelerated learning environment. Future research could
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evaluate student retention rates prior to employment,and afteremployingthe variousstrategies and tools
provided in this paper. Conducting these evaluations would provide ‘studentlearning’ quadrant data,according
to the 4QM (JCU, 2017),and offeradditionalinsight into the impact of these strategies on student outcomes.

The research identified several strategies to reduce transactional distance between educatorsand studentsin the
online learning space. Increasing opportunities for studentsto build rapport with each otherwas also found to be
beneficial to the online learning environment, with an increase in participation in both asynchronous
communication (forum posts)and synchronous class discussions. Perceptions of educatorsasbeing
‘approachable’, ‘warm’, and ‘caring’ were discussed by students as positively impactingtheir educational
experience. Utilising strategies presented in the four themes (for building rapport) may minimise attrition, whilst
increasing the perception that the educator cares for each student. The specific strategies that underpin these
themescanactasa resource for educatorstoemploy, in order to increase rapport in the online learning
environment.
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eCONNECt

Reconnecting relationships through technology

‘There’s a pandemic coming, get yourselves some tablets’:
Lessons from the pandemic on a community of practice
approach to learning technology diffusion

Christopher Bridge?, Birgit Loch?, Carolyn Bell!, Belinda Thompson?, Dell

Horey?, Brianna Julien?, Julia Agollit
1L a Trobe University, 2University of New England

A well-planned program for disseminating good practice in teaching with tablet computers within
a large science, health and engineering faculty of an Australian university fortuitously came to
fruition just in time for the switch to emergency remote teaching triggered by the COVID-19
pandemic. For teachers in disciplines which rely on symbolic representation systems and hand-
sketched diagrams, the tablets proved indispensable in overcoming the challenges of teaching
under pandemic conditions. Our dissemination strategy was based on an initial phase of voluntary
adoption supported by a well-resourced, academic-led community of practice, alongside the
establishment of a library of some 80 devices. Using analyses of loan records, a survey of tablet
borrowers, and in-depth interviews, we investigate the diffusion pathways of the decision to
adopt, as well as tablet teaching know-how. We draw the preliminary conclusion that our
community of practice approach to dissemination has wider applicability beyond our pandemic
experience.

Keywords: Tablet teaching, learning technology, diffusion of innovation, pandemic teaching
Introduction

It’s like you consulted with a group of scientists and they said, yeah, there’s a pandemic coming,
look, get yourselves some tablets (Early Adopter 1).

The above quote from one of the interviewees for this study underscores the serendipity of the decision in
our faculty to invest in a large library of tablet computers mid-2019. For many academics these devices
considerably eased the difficulty of the sudden transition to online teaching brought about by the
COVID-19 pandemic (Bridge et al., 2021).

In 2019 when planning a strategy for the dissemination of tablet teaching in a large faculty of a multi-
campus Victorian university spanning science, health and engineering disciplines, we were of course
unaware of the disruption the pandemic was about to cause. Our dissemination strategy was informed by
recent experience with technology rollout at our institution, and the literature. Both of these alerted us to
the challenges associated with the dissemination of teaching technology innovations in higher education.
Even when benefits are universal and well-documented, the adoption of teaching technology innovations
seldom proceeds smoothly throughout the academy (Musarrat, 2019; Loch & Fisher, 2010).

Teaching with tablets has particular application in disciplines which make use of symbolic representation
systems and hand-drawn diagrams, for which the combination of touchscreen and stylus is ideal. There
are many such disciplines in our science-based faculty. Our dissemination strategy consisted of the
following elements: funding was secured for a large library of Microsoft Surface Go and Pro tablet
computers (80 in total); participation was to be entirely voluntary; and tablet borrowers would be
encouraged to participate in a ‘tablet teaching’” community of practice (CoP) to learn about various
teaching applications of the tablets, share experience, and workshop solutions to difficulties encountered.
A tablet teaching innovator, herself a junior teaching academic, was invited to lead the CoP, and a small
amount of workload buyout was provided to her in return. The CoP was launched 14 June 2019 and
initially met monthly, then later two-monthly. CoP meetings consisted of practice-sharing presentations
by one or two members followed by ‘hot topics’, when staff were encouraged to discuss challenges they
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were facing. One issue which immediately became apparent was the difficulty of wireless presentation
with a tablet in most of the university’s teaching spaces. The CoP leader was also provided with modest
administrative support, chiefly in the form of a secretariat for meetings, but also for the creation of
support resources, such as short how-to videos, and in the administration of the tablet library. As a
faculty-level project, the central information services unit was not authorized to provide any technical
support; the central learning and teaching unit did provide some pedagogical support in the form of
workshop activities in CoP meetings. The main form of support, however, was peer-to-peer.

Initial uptake of the devices proceeded well, CoP meetings were well attended and participants
enthusiastic, but after a few months dissemination appeared to stall, with many devices yet to find an
owner. Early in 2020 however, in the weeks before lock-down when teaching staff were scrambling to
work out how they were going to teach completely online, demand for loan devices peaked, and quickly
exhausted the library. The CoP meetings continued online, but later in 2020 the CoP was wound up when
attendance dropped off, and it had become clear that the demand for tablet teaching know-how had been
satisfied. The final meeting was held 19 August 2020, after 8 meetings. The how-to resources that had
been developed remained available for future tablet adopters, as tablets changed hands over time due to
staff leaving or changing roles.

Anecdotal evidence indicated a high degree of satisfaction amongst tablet borrowers using their devices
for teaching. This was confirmed by the data gathered for this study. It was clear that dissemination had
proceeded extremely well and only the finite number of devices in the library had prevented further
uptake.

The question we wish to address here is whether the success of our dissemination strategy has broader
applicability in more normal times, or whether it was simply a special case brought about by the peculiar
circumstances surrounding the pandemic. We have broken this broad question down into three research
questions:

1. Did dissemination result in the devices being used appropriately — and perhaps even innovatively — for
learning and teaching?

2. Did our community of practice approach play a role in the full uptake of the devices?

3. What evidence is there that our dissemination strategy would have been successful had COVID-19 not
intervened?

Literature review

As mentioned in the introduction, our tablet teaching dissemination strategy was informed both by previous
suboptimal institutional experience with teaching technology roll-outs and the scholarly literature. A starting
point for designing our dissemination strategy was the diffusion of innovation approach of Rogers (2003).
Understanding the adoption of innovation over time in terms of a normal distribution with the sextiles labelled
as innovators, early adopters, early majority, late majority, and laggards (covering the final two sextiles), is
broadly accepted and these terms are in common use in higher education contexts. The significance of
interpersonal networks, and the value of subjective recommendations from someone who is ‘socially close’ are
sometimes overlooked, however (pp. 19, 35). Particularly noteworthy is Rogers’ finding that the earliest
adopters, the ‘innovators’, have little direct influence over broader adoption, rather it is the next category, the
‘early adopters’ who are much more likely to act as ‘opinion leaders’ and influence others to bring about
broader adoption (pp. 26, 293, 301). The crucial phase for widespread adoption is thus the transfer from
innovators to early adopters; we therefore surmise that an important function of a community of practice is to
bring these two groups together to cement this transfer.

A number of studies have reported on programs aimed at disseminating tablet teaching in higher education
settings. Simply providing devices to academics does not appear to be sufficient to embed changes in teaching
practice. Aiyegbayo (2015) reported on a scheme in which university teaching staff were provided with iPads.
Only about half were used for teaching, however, and then only as an ‘enhancement’ to existing teaching
approaches rather than in transformative ways. Among those who did not use the iPads for teaching, one reason
given was that they did not know how to. Aiyegbayo concludes that “academics need pedagogical training and
support from their institutions if they are going to embed iPads in their academic practices or use them in
‘transformational” ways” (p. 1330). While Aiyegbayo proposes traditional training and support as the solution,
others have studied the possibility of learning from peers in communities of practice.
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Communities of practice as mechanisms for social learning are well-established in higher education in general,
and learning and teaching in particular (Wenger, 2010; McDonald, 2014). While the community of practice
literature has identified a number of features of successful CoPs, we highlight a few of particular relevance to
our study. Firstly, leadership comes from within the community; however, while there are common leadership
roles, such as coordinator, thought leader, or networker, these need not all reside with a single person, rather
they can be shared amongst core and active members (Wenger 2000; Wenger, McDermott & Snyder, 2002).
Secondly, Wenger conceptualises large social learning systems as consisting of many interrelated CoPs. In this
context, what goes on at the boundaries between CoPs is very important. A properly functioning social learning
system needs brokers who are able to move between different communities, but also artefacts, or ‘boundary
objects’ which facilitate the transfer of learning across these boundaries (Wenger, 2000). Finally, unlike
institutionally controlled teams, CoPs require a certain ‘aliveness’ to thrive: this occurs when a sense of
‘excitement’ or common adventure co-exists alongside familiar faces and processes (Wenger, McDermott &
Snyder, 2002). We describe below how these elements were incorporated into our CoP model.

We found several examples in the literature of research relevant to our study. Drouin et al. (2014), for example,
used a community of practice model to introduce tablets to teaching academics and found both participation and
satisfaction with the way the scheme was organised were high. In particular, the authors reported that “most
participants felt that the support services provided were sufficient or helpful” (p. 242). In a similar vein, Harvey
and Smith (2014) reported on the establishment of an iPad ‘Coffee Club’ at the University of Southampton to
support the uptake of teaching with the devices. The initiative received overwhelmingly positive evaluation
from participants, who testified that participating in the Club had improved their practice. There was a steady
increase in the uptake of iPads coinciding with the existence of the Coffee Club, accompanied by requests for
Coffee Clubs to be established at the university’s other campuses.

The significance of voluntariness in the adoption of technology was highlighted in an earlier study (Anderson et
al., 2006), which investigated the acceptance of tablet PCs issued to teaching academics in a business college.
The study found that along with perceived usefulness, voluntariness bore the strongest relationship to
acceptance:

The more voluntary the faculty believe the technology’s use, the more successful the program will
be. Administrators need to insure that participation is voluntary (p. 437).

This finding has relevance to our study, as it appears to indicate that if the introduction of a new teaching
technology is perceived as a top-down decision rather than a matter of individual choice, the rate of the
technology’s dissemination may be affected.

We also searched the literature for other examples of emergency-mandated technological changes, for
comparison with the COVID-19 shift to online. In New Zealand, the Christchurch earthquakes of 2010 and 2011
furnish the example of an institution (the University of Canterbury) being forced online by a natural disaster.
One study (Ayebi-Arthur, 2017) concludes that the institution was ill-prepared for the 2010 quake, but that the
experience of needing to shift rapidly to remote learning resulted in improved preparedness for the 2011 quake.
Key issues following the first earthquake included the absence of some courses from the LMS, the lack of IT
infrastructure to support student and staff access to online resources, the low level of online teaching skills
among academics, and insufficient support staff. The consequences of poor institutional dissemination strategies
(relating to LMS use and online teaching skills), are highlighted in this example, which also reveals the
significance of structural issues as blockers to uptake (inadequate IT infrastructure and support staff). A number
of more recent studies of the Christchurch experience of the disruption caused by the natural disaster have
highlighted the importance of maintaining a sense of community and supporting peer-to-peer information
exchange, in addition to structural preparedness (Dohaney et al., 2020; Richardson et al., 2015; Dabner, 2012).

The available literature therefore provides support for our voluntary, community of practice approach to the
dissemination of tablet teaching.

Methodology

The experience of staff who had borrowed a device from the tablet library was investigated via a mid-2021
survey. Follow-up interviews were carried out with survey respondents who had volunteered to discuss
questions in more detail. Ethics approval had been granted by the university’s human research ethics committee
(reference number HEC20487). Taking into account significant staff reductions in the wake of the pandemic, 75
staff members were invited to take part in the survey. The survey was available 23 March — 25 May 2021. There
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were 18 completed surveys (24% response rate). Semi-structured interviews were conducted with 6 academics
7-15 July 2021, of 15-25 minutes in length. Tablet library loan records were also used to map device uptake by
school. Below, survey quotes are referenced by an anonymous numerical identifier.

Results

Survey results

The survey commenced with demographic questions. Seven respondents were Teaching and Research
academics, 8 were Teaching Focussed academics and 3 were sessional staff members. All but one of the schools
in the faculty were represented, the exception being Nursing and Midwifery, to which no particular significance
is attributed. Tablet users therefore represented a range of teaching positions and disciplines. Two-thirds of
respondents had no more than 10 years of teaching experience, and one-third less than or equal to 5, possibly
indicating that tablet users were more junior teaching staff. Respondents were then asked whether they had
engaged with the community of practice, followed by a series of textual questions prompting reflection on their
tablet use, then a Likert-scale rating of the extent to which tablet teaching would form part of the ‘new normal’
for them. The survey divided respondents into two groups: those who had borrowed a tablet prior to 2020, and
those who had done so under the influence of COVID-19. Seven survey respondents had taught with tablets
before 2020 (39%). For the other 11, the COVID-19 year 2020 was the first year of use (61%). Those who
began using a tablet before 2020 were much more likely to have participated in the community of practice (6 out
of 7) than those who began using tablets in the COVID-19 year (5 out of 11).

All respondents agreed that it would be likely or extremely likely that teaching with a tablet would become part
of their new normal. Fourteen survey respondents indicated they were still using a tablet in 2021 (78%). Of the
remaining 4 who were not using a tablet in 2021, one was teaching online and apparently only interested in
tablets for untethered face-to-face classroom teaching; another was expecting to be teaching face-to-face and
preferred writing on the board; and the other two provided no explanation, though both had rated the likelihood
of tablet teaching becoming the new normal as 4, so possibly had simply not taught yet in 2021.

Twelve of the 18 survey respondents (67%) indicated in their textual answers that they felt the tablet had helped
with student satisfaction, though none had made any formal measurement of this. Comments included the
following:

I believe the students are understanding my material better with the tablet. I don’t have any
written evidence but students are doing much better in my section and I think it’s due to teaching
with a tablet (105865910).

During a Zoom tute session last year some students indicated in the chat that my annotations
helped them understand the content ... Some students have indicated verbally and in SFTs
[Student Feedback on Teaching] that my lectures are very clearly presented but they didn’t
mention the use of the tablet specifically. | am sure though that the use of the tablet enhanced the
recordings | have produced (106335891).

A great deal of positive anecdotal feedback from students and also in SFS/SFT [Student Feedback
on Subject/Teaching] supporting particularly asynchronous help videos but also the real-time
annotations in synchronous online classes (112682829).

A wide range of uses of the tablets for teaching purposes were identified in the textual responses. The results are
displayed in Table 1, where each count represents an individual. A count was only registered if the survey
respondent explicitly identified that activity in response to the open-answer question: How did you use the tablet
computer in your teaching?

Thus users put their tablets to a broad range of uses, when teaching online, in the classroom, or both
simultaneously (hybrid). There was no obvious difference in usage patterns between pre and post COVID-19
outbreak adopters, except that earlier adopters had used their tablets for a greater variety of activities than 2020
adopters (13 uses compared with 9). The obvious explanation for this, however, is the much more limited
possibility of face-to-face teaching during 2020 and into 2021.
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Table 1: Tablet teaching uses

Tablet teaching use No. citing use
pre-2020 2020 total
to explain something by handwriting or drawing using the stylus 4 6 10
for synchronous online teaching (e.g., via Zoom or MS Teams) 3 6 9
for re_cording screen-capture videos (lectures or lecture vignettes, worked 3 3 6
solutions, help videos)
to annotate slides in synchronous teaching 2 3 5
projected onto multiple screens in pracs or face-to-face tutorials 2 0 2
for marking assignments by annotating them using the stylus 1 1 2
for teaching wirelessly (to roam the room) in face-to-face teaching 2 0 2
in online teaching to elicit or encourage student input 2 0 2
for face-to-face teaching 1 1 2
for simultaneous face-to-face and synchronous online teaching (hybrid) 1 1 2
for editing videos 0 1 1
in face-to-face teaching to elicit or encourage student input 1 0 1
asa mobile. Zoom (_or MS Teams, etc.) pa_rticipant to capture experiments or 1 0 1
demonstrations during synchronous teaching
software demonstration 0 1 1
to plan the layout of recorded lightboard presentations 1 0 1

Borrowing patterns

The tablet library lending records permitted the mapping of the pattern of device uptake over time. Although
there were 80 devices in the library, for some devices loan data are not available and so these have been
excluded from the analysis. The library was fully assigned by the end of March 2020. It should also be noted
that the numbers shown on this graph are adoption events: the growth after March 2020 represents devices being
assigned to new owners that had been returned by staff leaving the university. We would have preferred to map
the cumulative device uptake by department, as we would argue that that is the primary social and
organizational unit that academics identify with, however numbers were too small at the departmental level to
allow for a meaningful comparison. As a proxy for this we have mapped the cumulative uptake over time by
school. Figure 1 displays the results of this mapping. These results appear to show that in schools where pre-
pandemic diffusion was more established, uptake was stronger with the onset of COVID-19 restrictions.

80
COVID-19, library fully assigned

70
60
50
40

Tablet library established
30

Adoption events (additive)

m Allied Health m Life Sciences Rural Health Molecular Sciences

m Nursing & Midwifery m Psychology & Public Health m Computing, Engineering & Maths

Figure 1: Cumulative uptake of tablet devices by school
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Tablet teaching case studies

Six survey participants volunteered for follow-up interviews. Although the number of interviewees is small,
their testimony provides valuable additional information concerning what motivated staff to begin teaching with
the assistance of the tablet, as well as how they learnt to use their devices.

The 6 interviewees represented 4 disciplines, 3 of them lab-based sciences, and one a clinical discipline with
professional accreditation. Interviewees were categorized based on when their tablet use started, employing a
variation of the Rogers (2003) taxonomy, described above. Two of the interviewees, in the same discipline, had
started teaching with tablets before the establishment of the device library. We will refer to them as Innovators 1
and 2. Two others took the opportunity provided by the availability of a library device to begin tablet teaching
before the COVID-19 outbreak, identified as Early Adopters 1 & 2, and two others only commenced once the
COVID-19 restrictions had been imposed, referred to as COVID Adopters 1 & 2. The distribution of uptake
over time gives us confidence in the usefulness of the interviewee data, despite the somewhat restricted
representation of disciplines.

Innovators 1 and 2 began using tablets to overcome certain challenges in cross-campus teaching. The student
cohort in this discipline is spread over two campuses, and for several years face-to-face classes at one location
have been successfully shared to the other location via a combination of a tablet computer and Zoom. This had
involved a certain amount of experimentation, and for this reason this discipline already possessed a high level
of know-how relating to tablet and remote teaching before the pandemic:

The tablet’s great as ... a whiteboard because at one stage we were taking the laptop up to the
whiteboard in the room and it was horrible ... Being able to show the students in real time how to
solve something instead of just saying here’s the solution ... and it’s all typed up [is a benefit] ...
There’s a permanent record of it [too] so that’s another key advantage (Innovator 1).

The two other pre-COVID-19 adopters, Early Adopters 1 and 2, also turned to tablets to address particular
teaching challenges. Early Adopter 1 used a tablet to annotate explanatory presentations during practical classes.
These were projected on screens around the lab. She found the tablet made this far more effective than trying to
use the whiteboard:

It was way more effective than a whiteboard and having students gather around a whiteboard, and
they may or may not see what you’re actually drawing ... and then there’s a delay and then they
come back later and they look at the whiteboard and they’re trying to copy down what you’ve
written ... It just wasn’t effective, not with 45 students (Early Adopter 1).

Early Adopter 2, from the clinical discipline, used the tablet as an aid in classroom teaching:

Primarily the reason that I got it was to unhook me from the lectern ... Being an early career
academic I needed my presentation notes, so being able to carry them around with me was
invaluable (Early Adopter 2).

Of the two who only began tablet teaching during the pandemic, COVID Adopter 1 had intended to use it pre-
COVID-19, but had been discouraged by tech infrastructure issues. This is familiar from the literature on the
Christchurch earthquake cited above, which identified structural blockers as hindering the diffusion of
innovation. COVID Adopter 1’s experience is also informative in understanding the role of the community of
practice in the pre-COVID-19 dissemination of tablet teaching practice. She first saw the tablets being
demonstrated at a CoP meeting mid-2019, and initially felt that using one would be too difficult. She recalled
thinking, ‘Oh my god, that’s such a difficult technology I’ll never get there’ (COVID Adopter 1). Ata
subsequent workshop however, at which the CoP leader demonstrated how she was using a tablet in her
teaching (also a lab-based discipline), COVID Adopter 1 felt confident enough to try one. She borrowed a
Surface Pro early in 2020 and investigated the lecture theatres where she would be teaching, but was
discouraged by the difficulty of connecting wirelessly. This became irrelevant shortly afterwards, however,
when the university moved online mid-March due to the COVID-19 pandemic. COVID Adopter 1 reported that
while she was mostly self-taught, she found the CoP useful in learning about tablet teaching. The COVID-19
pandemic transformed the tablet from something she was merely curious about into a game-changer:

So it was just something that | was trying out and no, that didn’t have any particular time-frame
before COVID, and then when the whole thing happened it was like well now | have, you know, a
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saving device that’s going to help me do everything that | do on the whiteboard or elsewhere in
tutorials — usually the doc cam — that now | can do that (COVID Adopter 1).

COVID Adopter 2 indicated that she was self-taught, and had not participated in the CoP. Nevertheless,
this academic was from a department which had the highest number of tablet borrowers, both before and
after the start of online teaching, so it is likely her decision to commence tablet teaching was influenced
by knowledge of her colleagues’ behaviours.

In a similar way to COVID Adopter 1, Early Adopter 1 was influenced by the example set by the CoP
leader, particularly in remaining calm in the face of technical breakdowns:

Sometimes the connection wasn’t great but you just have to say, well, if it doesn’t work out you
just have to keep smiling and keep going. You can’t just go, oh my god, this is a disaster, because
the students will focus on that (Early Adopter 1).

Early Adopter 2 was largely self-taught, but also benefited from the knowledge of a local (academic) colleague
with a high level of technical literacy. Innovator 2 found the device easy to use, and put his to a wide range of
teaching uses, but was nevertheless a regular attendee of the CoP meetings. He was also a major influence on
Innovator 1, his discipline colleague. Innovator 1 claimed to be a ‘technophobe’, but one who was nonetheless
happy to adopt a new technology if she could see colleagues using it effectively:

I don’t say I’'m that game, but if someone else has fiddled and they say I’ve tried this and it works,
I’m happy to adopt (Innovator 1).

These testimonials therefore provide concrete examples of how academics base their decision to try a
new technology on the experience of the colleagues they work with, and rely on similar sources for
learning how to use it.

Interviewees put their devices to a wide range of teaching uses during the period of emergency remote
teaching, including paperless marking of assignments via annotation, as an additional Zoom participant
to monitor what students see during synchronous sessions, creating screen-capture problem-solving
resources, editing and rendering videos on a secondary device, and for hybrid online and in-person
teaching, once partial return to campus was allowed. One academic even improvised practical
experiments around the house during lockdown:

doing sort of buoyancy experiments in the kitchen sink and setting up kitchen scales and
pendulums and things like that and the tablet was good to just be able to pick up and carry around
and keep speaking to the students (Innovator 2).

Those who began tablet use pre-pandemic all found themselves using the device in more ways during
lockdown. Significantly, it would appear that this gain in confidence was not restricted to the one
technology, as 5 of the 6 interviewees reported that their experience of adopting a tablet made them more
confident to try further technology innovations:

It definitely has ... I’'m much more open to technologies whether it’s equipment or applications,
much more open to new things than | was before trying the tablet and probably before the COVID
push, to embrace anything which would work really well online and engage students (Innovator
2).

You feel more confident that you can learn it. So once you’ve gone through that once, it’s not so
hard, it’s not so scary, any of this stuff (COVID Adopter 1).

I think in the future it may inspire me to use different technologies and just to be confident, so
that, like, at first you might not know how to use a technology, but with time you can learn how to
do something. And it’s okay if things don’t work, because you can keep improving and trying,
maybe getting advice from somebody who’s got experience (Early Adopter 1).

Finally, we asked interviewees directly whether they felt staff reaction would have been different if it had

been university policy not COVID-19 that had led to online teaching. Three replied that there were
aspects of their (lab-based) disciplines that simply could not be replicated online, without answering the
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question directly. We interpret this response as indicating their reaction would have been much the same:
an acceptance that some curriculum elements can be moved online, but an insistence that lab classes
cannot be. One interviewee answered ‘it would have been very similar’ (Innovator 2) and another thought
there might be more initial resistance, which could be overcome with the provision of professional
development (Early Adopter 1). Only one felt there would be significantly more resistance:

Like with anything you’ve got your early adopters and your luddites, and I think the breakdown of
people that fit into each of those categories would have been very much skewed towards the late
adopters rather than early adopters (Early Adopter 2).

These reactions surprised us, and encouraged us to hypothesize that the lessons we learnt concerning
technology adoption during the pandemic might have broader application to more normal times.

Discussion

Our evaluation of a tablet teaching dissemination strategy based on voluntary adoption supported by a well-
resourced, self-directed community of practice, has provided us with significant insight into the processes of
innovation diffusion. Our study appears to confirm the diffusion of innovation literature (Rogers, 2003) in
finding that a credible recommendation from a peer is a key factor in an academic’s decision to adopt. We saw
that as dissemination gathered pace, the locus of this type of information exchange moved from within the CoP
to outside of it — into the corridors and departmental meetings of the institution. Bearing in mind that it is the
early adopters, not the innovators, who are more likely to play the role of opinion leader for later adopters
(Rogers, 2003), we argue that a key function of a community of practice is to bring innovators and early
adopters together, and so cement this first and critical stage of technology transfer. We see this reflected in both
the survey and the interview data: earlier adopters were much more likely to be involved in the CoP than those
who took up tablet teaching in the pandemic year. Once COVID-19 restrictions were in force, and uptake grew
rapidly, CoP membership was no longer an important factor in dissemination.

We now return to our three research questions. Firstly, by available measures the dissemination of tablet
teaching in our faculty can be considered successful. Users employed their devices for a wide range of teaching
applications, including those which can be considered transformative, that is more than mere replication of
existing activities in a new medium (e.g., multi-campus teaching, hybrid face-to-face and Zoom classes,
capturing lab demonstrations for an online class). All survey participants indicated they were at least moderately
likely to continue tablet teaching, and two-thirds were confident that tablet use was linked to increased student
satisfaction. While the size of the library placed a cap on further diffusion, ‘full dissemination’ is in any case
difficult to define in this case. There is clearly no necessity that every academic in the institution should be
teaching using a tablet, as the devices are more useful in some disciplines — those which rely significantly on
symbolic representations — than in others.

Regarding our second research question, we found evidence that our community of practice model facilitated
dissemination of innovative practice. The CoP played a direct role early in the life of the tablet library, when, in
addition to peer learning and shared problem solving, we posit two factors that made the CoP ‘tick’. The first
was modelling of innovative behaviour by the CoP leader herself: this was mentioned by two of the interviewees
as a factor in overcoming their hesitations. The other factor was a sense of ‘common adventure’ (Wenger,
McDermott & Snyder, 2002), which arose from the ongoing (and ultimately successful) campaign to bring about
an update of teaching space audio visual technology to support untethered tablet teaching. In the second phase
of dissemination, after the onset of the COVID-19 pandemic, the locus of diffusion moved away from
dissemination within the CoP group to diffusion across boundaries into, we surmise, mainly departmental
groups. In this process the brokering of this boundary crossing was mainly carried out by CoP members, and the
main boundary artefacts they used were their own testimony of their tablet teaching experiences, or ‘stories’ to
use Wenger’s terminology (2000). The how-to videos and other artefacts on the CoP website may also have
played the role of boundary objects.

The functioning of the CoP can also be interpreted according to diffusion of innovation theory (Rogers, 2003).
The CoP ensured that pre-COVID-19 adopters were confident in using their devices for teaching. We surmise
that this meant that in departmental meetings across the faculty, especially those called in March 2020 in
response to the emergency decision to shift all teaching online, there was someone who could provide credible
evaluation of the technology, upon which others could base their decision to adopt. The available evidence is
consistent with this scenario. Our finding that pre-COVID-19 adopters were much more likely than later tablet
users to frequent CoP meetings can be attributed to the locus of credible information transfer moving beyond the
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boundaries of the formal community of practice and into other contexts, such as departmental meetings. Our
mapping of borrowing against time on a school basis also appears to show that schools with a more established
pre-COVID-19 investment in tablet teaching saw greater growth under COVID-19. And finally, our in-depth
interviews highlighted the importance of the CoP, and the example of the CoP leader and other colleagues in
influencing academics’ decision to borrow a device and commence tablet teaching. Perhaps the most powerful
message of the interviews is the frank enthusiasm of the testimony of the interviewees, which must have
provided a highly credible and persuasive source of information for discipline colleagues.

In answer to our third research question, concerning evidence that full dissemination would have eventuated
even if the COVID-19 pandemic had not taken place, we put forward the following. Of our six interviewees,
only one felt that compliance would have been much slower if the shift to online teaching had been mandated by
university policy rather than a global pandemic. Three responded in ways which indicated that their personal
response would have been very similar: insistence that lab classes could not be transitioned effectively online.
One interviewee even felt there would be no difference between the two situations. Furthermore, while COVID-
19 was the source of very great disruption, learning and teaching challenges are with as every day. There is no
reason to think that the presence of early adopters in departments across the university would have failed to play
a similar role in recommending tablet teaching as a way of addressing everyday challenges, particularly in
disciplines that rely on symbolic systems of representations, albeit in much calmer circumstances than the
COVID-19 emergency. Finally, figure 1 shows that the ‘second wave’ of tablet borrowing began in February
2020, a month before the COVID-19 mandated shift to online. It is possible that the preceding plateau in uptake
was a result of learning and teaching arrangements being largely fixed for semester 2, followed by the summer
break. This February upturn may indicate that dissemination would have proceeded without COVID-19, though
possibly at a slower rate. Of course it may also indicate that some were taking early action in anticipation of
restrictions.

If our proposition is correct, and our tablet teaching dissemination strategy has general applicability, then the
implication is that an institutional rollout of a teaching innovation should be preceded by a phase which focusses
on voluntary uptake by innovators and early adopters, supported by a well-resourced, academic-led community
of practice bringing them together.

This approach would provide a range of advantages. Firstly, by the time adoption of a teaching innovation was
mandated there would be users in every departmental meeting and in corridors across the institution who could
provide credible testimony regarding the usefulness of the technology. We know from the literature that
credibility comes from ‘social closeness’ (i.e., departmental colleagues) and status as an opinion leader. Early
adopters, rather than innovators, are much more likely to be opinion leaders (Rogers, 2003, pp. 26, 293, 301),
hence the importance of incubating the transfer from innovators to early adopters in the community of practice.

Secondly, possible structural issues can be identified early and addressed. The tablet teaching community of
practice quickly identified the lack of technical infrastructure in teaching spaces for wireless tablet teaching.
This issue even meant that one potential early adopter was prevented from trialling tablet teaching. While this
problem became irrelevant for the majority of staff members when teaching moved online in March 2020, it is
worth noting that our institution’s audio visual department did investigate this problem, and identified a
workable solution just before lockdown.

And thirdly, in the extreme case, while institutional decisions to proceed with a new technology or innovation
are typically based on solid evidence of usefulness in the higher education context, if the innovators and early
adopters were to discover that the claims of usefulness were not justified in the specific context, the decision on
institutional adoption could be re-assessed before coming into force.

These findings from our limited study are preliminary, rather than conclusive. Further, and larger-scale testing
of our hypotheses under non-pandemic conditions needs to occur before these results can be treated with
confidence. We also acknowledge that our tracking of diffusion ended prematurely, once the library of devices
had been exhausted, and that dissemination via non-library devices, which was not considered, would also be
important to measure. However, we believe these initial findings do provide sufficient justification for our
dissemination approach to be taken seriously in future trials.

Conclusion

Preceding institutional rollout of a teaching technology with a period of voluntary uptake supported by a well-
resourced community of practice may be a way of improving reach and the chances of success. No matter how
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well-documented the benefits of a particular teaching innovation may be, academics are more likely to base a
decision to adopt on the subjective experience of someone who is socially close to them, such as a departmental
colleague. Our community of practice model appears to bring together and nurture transfer amongst innovators
and early adopters, and it is members of the latter group who are much more likely to act as ‘opinion leaders’ in
their respective disciplines and departments.

We have argued that while the COVID-19 pandemic may be unique in the scale and rapidity of innovation
amongst teaching academics, it can in a sense be considered a greenhouse in which the processes of teaching
technology dissemination can be observed in an accelerated state.

Perhaps the most significant finding of our study is that those who have enjoyed success in adopting one
teaching technology feel more confident to tackle other innovations. We therefore put forward our community
of practice model of technology diffusion as being able to contribute towards establishing an institutional culture
of innovation in learning and teaching.
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eCONNECt

Reconnecting relationships through technology

The Interaction Effect of Group Formation and Individual
Preparation on Computer Support Collaborative
Engineering Design: An Exploratory Study

Qianru Lyu, Wenli Chen, Junzhu Su, John G. Heng
Nanyang Technological University

Collaboration, as one of the most essential skill sets for engineering students, remains challenging
for both engineering educators and student engineers. This study explores the role of pedagogical
support individual preparation before collaboration on engineering students’ collaborative
learning outcome as well as the process. A total of 36 dyads engineering students from a
university engineering class participated in the study, divided into 2 group formations:
homogeneous group (two similarly experienced student engineers) and heterogeneous group (one
experienced student engineer and one less experienced student engineer). All dyads completed
two engineering design tasks in two conditions: immediate collaboration (control condition) and
individual preparation before collaboration (experimental condition) in a face-to-face (F2F)
computer-supported collaborative learning (CSCL) context. The results indicated the interaction
effect of individual preparation and group formation on students’ collaborative knowledge co-
construction. The homogeneous group formation produced higher quality knowledge co-
construction and design solutions when there was an individual preparation before collaboration
than immediate collaboration. Meanwile, the heterogeneous group formation produced lower
quality knowledge co-construction and design solutions when there was an individual preparation
before collaboration than immediate collaboration. These findings expand the current
understanding of individual preparation before collaboration and provide insights for the design of
computer-supported collaborative learning in classrooms.

Keywords: F2F CSCL, collaboration scripts, individual preparation before collaboration.

Introduction

Over the last three decades, global educational stakeholders put increasing emphasis on developing
comprehensive competencies in pre-service engineers, including creativity, lifelong learning, communication
skills, teamwork, and collaboration (Jamison et al., 2022). However, high-quality collaboration is not easy to be
practiced in current engineering classrooms. Researchers have identified challenges in the knowledge co-
construction process in university-level engineering classrooms: lack of idea diversity and innovation, make
minimal contributions, superficial discussion and analysis, and hasty decision makings (Marra et al., 2016). To
address these challenges, appropriate technological and pedagogical support for collaboration is needed to
enhance students’ collaborative learning in engineering classrooms (Jamison et al., 2022).

Since the 1980s, the field of Computer-Supported Collaborative Learning (CSCL) builds the relationship
between the social interactions in learning and computational objects, exploring how to help groups of learners
achieve higher level collaboration with digital technologies (Hmelo-Silver & Jeong, 2020; Koschmann, 1996).
The technology environment itself does not guarantee successful collaborative learning, appropriate pedagogical
support is needed to facilitate students’ productive collaborative learning in engineering classrooms. One
pedagogical approach is to individually prepare learners before their collaboration (e.g., Lam & Muldner, 2017;
Tsovaltzi et al., 2015). Individual preparation before collaboration refers to “devoting a part of the learning time
for learning individually prior to learning collaboratively” (Mende et al., 2021, p.30). Though being applied in
various collaboration script practices (Loll & Pinkwart, 2013), the effect of individual preparation before
collaboration remains underexplored in the engineering design context. In particular, it is still an open question
about its effect on student engineers’ design outcomes and processes, considering the fact that different group
formations of student engineers have different levels of engineering experiences. This exploratory study
examines the role of individual preparation before collaboration, when applied in different group formation
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situations, on students’ design solution quality as final products as well as their engineering design strategies
applied in the knowledge construction process.

Literature review

Individual preparation before collaboration

One valuable instructional approach widely applied in the CSCL context is collaboration scripts (Kollar et al.,
2007; Rummel & Spada, 2007). Collaboration scripts are designed to “promote productive interactions by
designing the environment such that suggestions of different degrees of coercion are made to the collaborating
students, engaging them in specific activities that otherwise might not occur” (Weinberger, 2011, p. 190). The
scripted collaboration usually guides students on what to do, what roles to play, and what sequences of activities
to perform during collaboration (Carmien et al., 2007). One component or activity that has been involved in
various collaboration scripts is the individual preparation phase before students started talking (Loll & Pinkwart,
2013), also known as individual preparation before collaboration (Mende et al., 2021).

The mechanism of individual preparation before collaboration can be explained by the preparation paradigm
brought up by Lam and Kapur (2018). The main role of individual preparation before collaboration, compared
with direct collaboration, lies in several aspects: activating prior knowledge, exposing knowledge gaps,
facilitating engagement, and increasing sensitivity to noticing (Lam & Kapur, 2018). The individual preparation
before collaboration, recognised in previous empirical studies (e.g., Beers et al., 2006; Farrokhnia et al., 2019),
showed higher learning gains (Salomon, 1997; Stahl, 2006), higher motivation for group work (Van Boxtel et
al., 2000), better collaboration products (Engelmann et al., 2014; Engelmann et al., 2009) as well as more in-
depth knowledge co-construction discourse (Tan et al., 2021). Meanwhile, a series of studies by Tsovaltzi et al.
(2015) identified knowledge solidification as a result of individual preparation before collaboration, and that
students became less likely to accept alternative opinions during the following discussion, which directly
interrupted the knowledge co-construction at the group level. In summary, the empirical studies of the effect of
individual preparation before collaboration had mixed findings: both cognitive activation advantages and
possible coordination challenges (Mende et al., 2021).

In addition, only a few collaborative learning contexts and subjects have been investigated in the existing
literature: ecology concept mapping activities, physics problem solving, collaborative argumentation, and
collaborative writing. Most individual preparation studies were conducted in K-12 school settings, making it
difficult to transfer empirical implications to university-level learning contexts. It remains under-explored what
is the effect of individual preparation before collaboration in the university-level engineering problem-solving
context, which requires ongoing idea generation, problem analysis, negotiation, and decision-making practices
between student engineers in a group.

Group formation

To optimise collaborative learning efficiency, the application of pedagogical supports requires systematic
considerations such as the collaborating students’ gender, ethnicity, motivational level, learning ability, and
familiarity with each other, as identified by Lei et al. (2010) and Chen and Kuo (2019). One of the commonly
discussed factors is group formation (heterogeneous or homogeneous) in terms of the learners’ level of
knowledge related to the learning task (Chen & Kuo, 2019). A series of studies by Webb (1984); Webb et al.
(1995) found that students with a higher level of knowledge contributed more to the collaboration work and
gave more explanations while the students with a lower level of knowledge tend to be off-task. A heterogeneous
group had a better teacher-student relationship and more meaningful peer interactions than homogeneous
groups.

The prior experiences and skillsets in engineering design play an important role in pre-service engineers’
participation and contribution to the collaboration process (Song & Becker, 2014), as demonstrated in their
engineering design strategies and their decision-making approaches (Atman et al., 2007; Dym et al., 2005).
Novice engineers and expert engineers tend to adopt different collaboration strategies when solving complex
problems (Song & Becker, 2014). For example, experienced engineers spent more time exploring and framing
the design problem while less-experienced engineers would rush to easy solutions without deep research.
Experienced engineers tend to make critical evaluations and analyses surrounding each solution and alternative
solutions while less-experienced engineers overlook the potential risks and limitations. From the knowledge co-
construction perspective (Weinberger & Fischer, 2006), the different decision-making ways represent the
different consensus-building approaches: quick consensus building, integration-oriented consensus building, and
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conflict-oriented consensus building. The hasty decision-making of less experienced engineers was related to
lower quality of knowledge co-construction when the members barely build on each other’s contributions
(Deken et al., 2012). The experienced engineers may go through higher level of knowledge co-construction
interactions when they were engaged in critical and analytical discourses and integrate multiple perspectives
before making common decisions (Atman et al., 2007; Weinberger & Fischer, 2006).

As indicated in the preparatory mechanism (Lam & Kapur, 2018), one essential role of an individual preparation
activity is to activate learners’ prior knowledge and get them ready for a more critical and analytical group
discussion activity. From this perspective, the less-experienced students are given more chance to understand
the design problem before joining the discussion, so that they may contribute to the collaboration with more in-
depth discussions, resulting in a higher quality of knowledge co-construction. Experienced students, however,
are likely to get either “more-prepared” or “over-prepared” when they are given more time to analyze the given
problems, generate their own solutions, and probably get a fixed standpoint, as reported in Tsovaltzi et al.
(2015)’s study. The preparation activity, therefore, may either benefit or hinder the subsequent knowledge co-
construction process for experienced students. Therefore, individual preparation may affect the collaboration
process and outcomes of different group formations with a different or similar levels of engineering experiences
in different ways.

Research Questions

With an interest in supporting and optimizing engineering students’ collaborative learning process, this study
provided pedagogical support for collaborative learning in engineering classrooms by taking students’ prior
engineering experiences into consideration, as the individual preparation may have a differentiated effect on the
groups with different level of engineering experiences when they understand, analyze, and make decisions on
the given problems in the engineering design. The groups were composed in two ways: more experienced
student engineers and less-experienced student engineers (heterogeneous dyad) and similarly experienced
student engineers (homogeneous dyad). The study is to examine whether and how group formation factor could
mediate the effect of the individual preparation before collaboration on engineering students’ collaborative
learning processes and outcomes in engineering problem-solving settings, in particular, the knowledge co-
construction patterns demonstrated in different group formations. There are two research questions to be
addressed:

1. Does individual preparation before collaboration influence the quality of engineering design solutions in
different group formations in terms of students’ prior experience?

2. Does individual preparation before collaboration influence the engineering design strategies in different group
formations in the process of knowledge construction?

Research Design

This study employed an explanatory mixed method design approach, with both quantitative and qualitative data
collected and analysed to examine students’ collaborative learning under different individual preparation
conditions. The quasi-experimental design was employed to compare the design solution quality in the two
conditions across two group formations to address the first research question. To further explain the difference
in collaboration product quality among the two group formations identified in RQ1, two dyads, one
homogeneous dyad, and one heterogeneous dyad were randomly selected to examine the collaboration processes
and outcomes in detail.

Participants and learning context

A total of 72 students in a 4th-year engineering mainstream class “Mechatronics Engineering Design” at a
Singapore university participated in this study. These students were engaged with a series of conceptual
engineering design projects on an autonomous robot. The overall design problem is to design an autonomous
robot that is able to perform certain functions in the given arena. To solve these design problems, student
engineers were expected to analyze the design problem, identify the required functions, and generate alternative
design solutions.

The learning environment was face-to-face CSCL. During the task, each dyad sat face-to-face with every
student having one laptop/tablet. Students’ collaboration was supported by the online collaboration platform
Miro (miro.com), shown in Figure 1. This platform was chosen in this class as it allows collaborating students to
co-edit, sketch, and use multi-media tools to represent their idea in real-time, which are essential practices
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required in early-stage engineering design. Each dyad finished two design problems following two conditions in
this study: immediate collaboration (control condition) and individual preparation before collaboration
(experimental condition). In the control condition, students collaborated on the shared digital board from the
very beginning for one hour. In the experimental condition, students did preparation on their individual digital
board for 15 minutes, which contained the same content as their collaboration board, and they move to the
shared digital board and discuss for the rest of 45 minutes. This 15-minutes individual preparation invited
students to examine the design problem and generate at least one design solution.
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Figure 1: An exemplar shared digital board

The participants were randomly assigned to 36 dyads. There were two group formations: homogeneous
(similarly experienced student engineers, N=21) and heterogeneous (one experienced and one less-experienced
student engineer, N=15). The “experience” here refers to the students’ prior engineering design experiences that
were self-reported in the pre-survey. The more experienced student engineers were those who graduated from
robotics engineering in polytechnic college before joining the university, who participated in relatively more
mechanical engineering design projects than less-experienced student engineers who began robotics engineering
training at university. The experienced student engineers had studied robotics engineering for more than 6 years
before registering for this class while the less-experienced student engineers had studied robotics engineering
for less than 4 years.

Data collection and research instruments

The data collected included each group’s engineering design solutions in their shared digital boards and their
verbal discussions. Content analysis was conducted to evaluate each group’s engineering design artifacts in the
digital board based on the coding scheme. The unit of analysis is one group’s design solutions presented in the
online platform. The coding scheme for engineering design solutions was adapted from the evaluation of the
design concepts model (Roozenburg & Eekels, 1995) according to the design problems in this study context. It
has four dimensions: diversity, elaboration, novelty, and functionality. Each dimension was rated on a scale of 0
to 5. Two expert engineers (the class instructor and another expert engineer outside this class) coded the quality
of all the dyads’ design solutions in two conditions. The Cronbach’s alpha for the four dimensions are: 0.97 for
diversity, 0.97 for elaboration, 0.97 for novelty, and 0.96 for functionality. The inter-coder reliability was high
for all dimensions. The quality of each group’s design solution was calculated by averaging the scores of four
dimensions.

This study randomly chooses dyad A and dyad B from the homogeneous and heterogeneous group formations
respectively. Their verbal discussions were transcribed into transcripts and qualitative content analysis was
conducted to identify the different collaboration behaviours based on the coding scheme. The unit of analysis for
coding was one utterance of a distinctive idea conveyed by students in the same group. The coding scheme of
students’ verbal discussion was adapted from the CommonKADS conceptual modelling language framework
which has been widely applied to analyze collaboration and communication in engineering design contexts
(Santirojanakul, 2018). To investigate students’ knowledge of co-construction in engineering design, this study
adopted the argumentative knowledge co-construction framework (Weinberger & Fischer, 2006) from
consensus-building perspectives, including quick consensus building, integration-oriented consensus building,
and conflict-oriented consensus building. Two trained coders coded the data. The inter-coder reliability was
good (Cohen’s Kappa=0.702). The explanation and examples of each code are given in Table 1.
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Table 1: Coding scheme of student’s verbal discussion

Dimension  Explanation Sub-dimension  Example
Design The goals and sub-goals of the Design Goals “We need to walk toward the ball and identify
problem design problem it.”
definition Definition, sharing, and adjustment ~ Task “It requires us to walk within the borders. ”
of the design requirements Requirement
Identification of components that Design “Your opponent may attack when you deliver
requires special attention Consideration the ball, right?”
Solution Propose a new design idea/solution  Solution “I think we can use the velcro to catch the ball
generation Generation and make it a roller.”
Considerations surrounding a Considerations “Then you must make sure their contact is
solution in terms of its effectiveness  for a Solution uh.... perfect on the left and right.”
The specific variables and design Design “Actually, we can use the reflective sensor, the
details of a solution Specification 2.5cm one.”
The resources available and Given Resource  “How many motors do we have though?”
accessible in the task
Provide alternative solutions in Alternative “In that case, we can add a funnel in the front
response to specificities Solution instead.”
Generation
Solution Make predictions on a certain Simulation “So let's say it goes like that and the object hits
Analysis design idea/solution the corner, then the car has to adjust the angel
over here....”
Voice out the possible risks and Predicted Risks ~ “t's quite a small contact angle for a big ball.
concerns of a design idea and Problems I'm concerned that it doesn't stick.”
Voice out the strengths and Identifying “This structure is more stable definitely.”
positives of a design idea Positives of a
Solution
Weigh the pros and cons of a design ~ Weighing Pros “If we aim for somewhat fight, we should be
solution and Cons heavier. But we also cannot sacrifice too much
of our speed.”
Evaluation Evaluation of a given solution/idea  Evaluating a “This is the strongest solution.”
Solution
Referring to theories or concepts Referring to “We should consider the maneuverability. The
Theories car should be maneuverable enough.”
Referring to past similar examples Prior Example “See this team’s design, they have that weird
of the design problem coloured paint around it. We can use this as
well.”
Referring to prior engineering Prior “I know it works because I used it before.”
design experience Experience
Consensus-  Accept a peer contribution without ~ Quick “-What else?
building any modification Consensus -Good cable management maybe?
Building -Ah okay.”
Take over the perspective of their Integration- “-1 think we can use the long-range sensor to
learning peers and/or integrate oriented like localise where it is...Wait we only have 1
different perspectives Consensus sensor?
Building -Yeah we only got 1 short range sensor.. the
mid-range sensor
-Then what about 1 on top for the height?
-Okay then we have like 1 sensor for each
corner.
Reject and/or repair contributions Conflict- “-1 want the robot to be seen.
of their learning peers with further oriented -Err... I don't think it matters at this moment.
replacement, modification, and/or Consensus -Well...I mean, it's not to be optimised for, it's
supplementation Building more like just adding some colours to the

styrofoam ball.. shape like the tennis and then
we put at our strong point.

-Then maybe we put it with an explanation.
-Okay. ”
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Results

Effect of individual preparation before collaboration and group formation on engineering
design solutions quality

To answer RQ1, 36 dyads’ design solutions were coded and compared under the two conditions. A two-way
ANOVA was conducted to understand if there was an interaction between the two factors: group formation and
conditions. There was no significant main effect of condition, F(1, 34)=0.315, p=0.578. This indicates that the
36 dyads had no significant difference between the two conditions. There was no significant main effect of
group formation, F(1, 34)=0.118, p=0.734. This indicates that the design quality of the homogeneous group had
no significant difference from that of the heterogeneous group. However, there was a significant interaction
between the group formation and the condition, F(2, 36)=6.25, p=0.017. This indicates the difference in design
solution quality between the control condition and the experimental condition is not equivalent in the two group
formations. The homogeneous group showed a significantly higher score in the experimental condition than the
control condition, F(1, 36)=5.623, p=0.024, while the heterogeneous group showed a higher score in the control
condition than the experimental condition. As shown in Figure 2, for homogeneous groups, their artefact quality
mean score was higher in the experimental condition and lower in the control condition. While for the
heterogeneous group, their artefact quality mean score was higher in the control condition and lower in the
experimental condition.

2.60 Group Formation
Heterogeneous Group
(N=15)

2.50 Homogeneous Group
(N=21)

2.401

2.30+

2.201

Design Solution Quality at Group Level

2.004

T T
Immediate Collaboration  Individual Preparation
before Collaboration

Condition
Figure 2: Design solution quality of homogeneous and heterogeneous group formations

Effect of individual preparation before collaboration on students’ engineering design
strategies in different group formations

To explain the different effects of individual preparation on different group formations, the verbal discussions of
two dyads A and B chosen from each group formation were further analysed using Epistemic Network Analysis
(ENA) to identify the connections among the different collaboration behaviours in different conditions for each
group. ENA is a learning analytic method that can quantify the co-occurrence of different codes and identify the
connections among elements of interest (Shaffer et al., 2016). The two groups’ collaboration behaviours codes
with their timestamps were imported into ENA web tool version 3.0 (http://www.epistemicnetwork.org/) to
model their engineering design networks under different individual preparation conditions. The size of stanza
was set to four, meaning that the ENA calculated the co-occurrence of the codes in every four collaboration
behaviours. For each group, there were two network graphs created for the two conditions, indicating the
connections among different engineering strategies and consensus-building approaches being applied by each
group.

ENA produced a weighted comparison network result for groups A and B respectively, shown in Figures 3 and
4. In this network graph, each node represents one collaboration behaviour code. The connections among the
different nodes indicate the co-occurrence of the two codes. The thicker lines represent stronger and more
frequent connections between elements. The comparison plot was retrieved by subtracting the same group’s
networks under two conditions (one colour representing one condition), in which the connections in the
experimental condition are subtracted from connections in the control condition. The colour represents a certain
condition that has a stronger connection in their network.
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Figure 3 is the comparison plot of homogeneous group A (similarly experienced student engineers) in two
conditions. The purple lines indicate connections stronger in the control condition and the pink lines indicate
connections that are stronger in the experimental condition. Several patterns can be identified based on the ENA
result. First, the two experienced students tended to focus more on design problem definition, by talking about
the design goals, given resources, and design considerations. They tended to work on the detailed design
specifications by checking the resources available, such as the quantity and size of sensors and motors. When
there was an individual preparation activity before the discussion, the two experienced students spent more time
on solution generation and solution analysis, when they tended to generate alternative solutions and conduct a
comprehensive evaluation of the solutions by discussing and weighing the pros and cons of the alternative
solutions. More integration-oriented consensus building and conflict-oriented consensus building were applied
instead of quick-consensus building.
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Figure 3: Epistemic networks of homogeneous group A
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Figure 4 is the comparison plot of heterogeneous group B (one experienced student engineer and one less
experienced student engineer) in two conditions. The orange lines indicate connections stronger in the control
condition and the blue lines indicate connections that are stronger in the experimental condition. The effect of
individual preparation for group B can be recognised in the ENA result, whereas the two conditions weighed
towards the left and right part of the space respectively. In the immediate collaboration condition (orange lines),
the two students proposed multiple alternative solutions by simulating the task contexts together, such as how
the ball goes and how to deal with the opponent’s attack. These solutions were mostly produced in the
integration-oriented consensus-building approach, as two student engineers tried to integrate each other’s
opinions. When there was individual preparation before collaboration, the two students altered the way of
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solution generating and made a great effort to determine the design specifications of one solution. Interestingly,
the quick consensus building stood out in this process, indicating mostly rushed decision-making and few
common contributions from both collaborators.

To summarise, the ENA results report different patterns of collaboration behaviour connections for the two
group formations under different individual preparation before collaboration conditions. For both homogeneous
and heterogeneous groups, student engineers applied different ways of defining the design problem, solution
generation and analysis as well as decision-making under the two conditions. However, the individual
preparation activity played different roles with different group formations. In homogeneous group A, the
individual preparation activity encouraged students to move beyond one single solution, come up with
alternative solutions, and engage in critical evaluation and analysis of each solution. These strategies
represented more informed engineering design thinking activities and higher quality of knowledge co-
construction. The individual preparation activity for the heterogeneous group B, however, played a different role
in the way they worked on the design problem. With an individual preparation, group B was less likely to
embrace multiple perspectives and integrate both sides’ opinions, instead, there were overarching discussions
surrounding the design specifications surrounding one solution via continuously quick consensus buildings. In
comparison, the immediate collaboration condition for group B seemed to involve higher quality of knowledge
co-construction and multiple perspectives.

Conclusions and Discussions

This study examined the effect of individual preparation before collaboration on engineering students’
collaborative learning in different group formations. The groups with similar experience tend to produce higher
quality design solutions in the individual preparation condition than the immediate collaboration condition. The
group with different experience tend to produce lower quality design solutions in the individual preparation
condition than the immediate collaboration condition. The content analysis of the two groups’ verbal discussion
revealed that the individual preparation played different roles with different group formations in terms of how
student engineers define the design problem, generate solutions, analyze solutions, as well as make decisions.
Heterogeneous groups tended to reach consensus and make decisions by integrating both sides’ opinions when
there was an individual preparation, compared to more quick-consensus building practices in the immediate
collaboration condition. These behaviours all indicated the higher-order thinking process when students were
more “prepared” for the teamwork (Mende et al., 2021), which also corresponds to the higher quality of their
design solutions as the collaboration product (Farrokhnia et al., 2019; Tan et al., 2021).

The individual preparation before collaboration, however, played a different role in the heterogeneous group
consisting of one experienced and one less experienced student engineer. The heterogeneous group were less
likely to integrate each other’s contributions after individual preparation but instead, rushed to decision-making
surrounding the design specifications. In contrast, the immediate collaboration condition seemed to allow more
transactive dialogues when multiple solutions were discussed and evaluated before the two collaborators made
common decisions. This surprising finding can be explained by the possible disadvantage of individual
preparation before collaboration, pointed out by previous scholars (Mende et al., 2021), that learners may
experience knowledge solidification if they were given some time to develop their own ideas before joining the
discussion. In this study, the more experienced student engineer ended up developing his own design solution in
the 15 minutes and he was keen on detailing this solution in the following discussion, during which the less
experienced student engineer may find it difficult to contribute his ideas to the conversation.

These findings contribute to the existing individual preparation before collaboration studies in the field of
collaboration scripts with its application and examination in the real-world university-level engineering
classroom context. The in-depth analysis of different group formations shed light on a strategised and adaptive
use of this pedagogical support in CSCL practices. Besides, the process-oriented analysis approach illustrates
the importance of evaluating both design outcomes and design processes to realise a comprehensive
understanding of collaborative learning in engineering classrooms. There are limitations in this study. Firstly,
the university engineering classroom context and the specific design tasks may pose challenges to transferring
the findings to other learning contexts. Second, there was a relatively small sample size due to the real-world
classroom limitation, making it difficult to explore the interaction impact between different group formations
and different individual preparation designs on student design solution quality. Bigger scale experimental
studies are needed to identify the possible interaction effect of group formation and individual preparation on
students’ collaborative learning.
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eCONNECt

Reconnecting relationships through technology

‘It’'s not so scary anymore. It’s actually exhilarating’. A
proof-of-concept study using virtual reality technology for
music performance training under pressure.

Margaret S. Osborne, Solange Glasser, Ben Loveridge
The University of Melbourne

Extended lockdowns associated with the COVID-19 pandemic severely ruptured the capacity of
performing artists to connect with peers and colleagues in professional and educational contexts.
In this study we test a protocol for the use of immersive performance technologies in tertiary
institutions to provide developing and early career musicians to connect with pedagogues and
access safe, realistic spaces within which to practice performing under varying degrees of
pressure. We investigated the affordances of a VR environment to trigger performance anxiety,
and the effectiveness of a synchronous digitally mediated environment for tertiary educators to
train a key performance psychology skill. Heart rate, self-reported anxiety and confidence
measurements were taken over four levels of situational stress and performance demands. Results
revealed that the technology enabled a pre-performance routine to be effectively taught online by
an instructor to a musician wearing a VR headset. Notably, this was achieved by both participants
being in separate locations without detriment to the teacher-student relationship. This study
provides encouraging insight into the capacity for immersive technologies to help students
effectively manage the stresses of live performance in both virtual and real worlds.

Keywords: Musicians, Immersive Environments, Performance Anxiety, Educational Technology
Introduction

Simulation training is used to develop performance skills in various disciplines, particularly where in-situ
training is either impossible or unsafe to implement (Renganayagalu et al., 2021). Such training enables learners
to acclimatise to real-life stressors and anxiety-inducing scenarios in physically and/or psychologically safe
environments, to protect against performance decrements which reveal themselves in high pressure contexts
rather than low-stress practice sessions. Recent work using virtual reality (VR) provides preliminary evidence of
the capacity of this technology to evoke the intense anxiety which accompanies music performance (Fadeev et
al., 2020; Fanger et al., 2020). In this proof-of-concept study, we explore the capacity of VR to assist music
students to develop technical and psychological competence to perform at their best under pressure,
implemented within tertiary music institution settings.

In early 2020 the COVID-19 global pandemic led to an almost overnight shift in the work and practices of the
performing arts sector. The pandemic has had a profound and ongoing effect on performing arts professionals
who have faced a substantial reduction in work and income, coinciding with increased anxiety, loneliness, and
financial hardship (Spiro et al., 2021). This shift has equally been felt in the education sector, where the pivot to
digital learning brought about by social distancing and lockdowns, has resulted in fractured relationships
impacting students, staff, and the practices of research collaborations (Spreadborough et al., 2022). While the
pandemic was not the catalyst for research and development in the use of immersive technologies for music
performance (among other artistic practices), it did engender a deep sense of urgency to investigate how to
reconnect with students and colleagues in meaningful ways. Indeed, our preparedness to embrace and harness
immersive technologies will have enduring ramifications for performer wellbeing, accessibility, and readiness to
perform.

Immersive technologies such as VR may play an important role for musicians to develop their performance
techniques and performance skills under pressure. Performance stress and anxiety is a significant health and
performance issue for musicians, with approximately 20% of professional musicians reporting that it adversely
affects their career (Osborne & Kirsner, 2022). Pre-performance routines substantially reduce the likelihood of
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choking under pressure, particularly in tasks which combine psychological and behavioural components such as
music performance (Hanton et al., 2004; Mesagno & Mullane-Grant, 2010). Such routines attempt to down-
regulate the performer’s autonomic nervous system fight-flight-freeze response which results in excessive
muscle tension and negatively impacts the execution of highly refined fine motor skills. The centering*
technique is one such strategy that has proven efficacy for reducing debilitating performance anxiety whilst
simultaneously improving performance preparation, confidence, courage, focus, concentration, and performance
resilience in conservatorium music students (Osborne et al., 2014). This self-regulating technique can be used
pre- and mid-performance to control overactive autonomic activity and refocus attention towards performance
cues which assist the execution of the musical piece in high pressure performance situations. In this technique
the performer begins by quieting their eye gaze before verbalising a clear intention of what is to be
accomplished in the task, e.g., “I’m going to play the opening phrase with confidence”. A breathing technique is
then employed which is initially focused on taking deep breaths in and out of the abdominal area, before
changing to tension release in key muscle groups common in anxiety (e.g., jaw and shoulder tension), as well as
those required to play their instrument. The performer then visualises an optimal execution of their stated
intention - feeling, hearing and seeing themselves performing well. When this is clear in their minds, the
performer starts to play. This process takes approximately 90 seconds to complete and can be shortened with
practice (see Osborne et al., 2014, for more detail on the steps). Centering has been taught effectively in a
tertiary education context to university students in face to face (Osborne et al., 2014) and dual-delivery
simultaneous face-to-face and online delivery mode (Osborne, 2020), but not in a hybrid online-immersive VR
environment.

Simulation training involving VR is used to develop performance skills in various disciplines such as surgery
and sport where performance failures may have devastating consequences (Akbas et al., 2019; Renganayagalu et
al., 2021). Following the acclimatization principle, training under mild levels of anxiety can prevent choking
when people are required to perform with higher levels of anxiety (Oudejans & Pijpers, 2010). To prepare to
move from spending hours practicing alone in practice rooms and into dynamic and high stress live performance
contexts such as an audition panel or concert hall, musicians can simulate the physical space of their upcoming
performances. Interventions of this nature in tertiary education settings include the fit-out of physical rooms with
adjoining backstage and stage area, ceiling mounted projectors to project life-sized audiences or audition panels
onto walls, spotlights, and speakers (Bissonnette et al., 2016; Williamon et al., 2014). In these semi-immersive
spaces musicians can practice walking from the green room and side of stage to the concert stage, before
commencing their performance. The expressions and responses of the pre-recorded audience members can vary
from responding very favourably to becoming more aggressive. These simulated performance environments
provide a bridge between imaginal and in-vivo exposure, with equivalent state anxiety and physiological patterns
of heart rate variability being recorded across simulated and actual auditions in front of live judges, and
decreased anxiety across sessions accompanied by improved performance quality within sessions (Bissonnette et
al., 2016; Williamon et al., 2014). These in-situ interventions raise questions of resource accessibility. Currently,
and prior to COVID-19 restrictions, the opportunity for students to perform in concert halls, and to experience
the associated pressure of a live audience, were - and remain - limited. The extensive lockdowns and restrictions
in place during the COVID-19 pandemic has resulted in a reduction of opportunities to access physical spaces to
practice and perform, including the on-site simulation facilities in place in certain tertiary institutions. Long-term
questions also exist regarding access for students of diverse backgrounds, levels of competency, ableness, and
career and/or life stage. VR may provide a unique platform to address these issues while providing realistic and
ecologically valid performance situations for musicians.

One early adopter of the use of VR to assist musicians to alleviate music performance anxiety is the PIANX
platform (Fanger et al., 2020). Designed specifically for pianists, the PLANX platform is a Mixed Reality
platform consisting of a MIDI (Musical Instrument Digital Interface) stage piano and an HTC Vive Pro VR
headset. The platform enabled a comparison of a virtual representation of hand tracking and a real representation
using see-through VR, as well as three different performance settings in which to practice: home, audition, and
concert hall. Unfortunately, despite the promise as a fully immersive VR performance experience in these three
settings, due to COVID-19 constraints the researchers were unable to place musicians directly into the
apparatus. Instead, 23 participants took part in an online study in which they watched a series of videos
demonstrating features of the system and provided feedback ratings on what they expected they would feel.
Ratings reflected real life comparisons of lower to higher stress contexts, with no significant differences in
anxiety ratings between the audition and concert hall, and lower anxiety ratings between each of those
conditions to the living room condition. These results are promising and lend support to the notion that VR can

! The American spelling is intentionally used when referencing the centering technique in this article for
consistency with extant research and instructional literature.
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stimulate performance anxiety. However, a major limitation is that participants did not participate in the actual
VR simulation. The design of this study potentially underestimates the impact of VR on physiological responses
and evocation of music performance anxiety. Further studies in controlled experimental conditions including
physiological sensors to measure participant stress and anxiety levels more accurately in a fully immersive VR
environment were recommended.

The current study

This proof-of-concept study was designed to address two elements. First, we extend the work of Fanger and
colleagues (2020), by investigating the affordance of a VR environment to trigger the physiological fight-flight
response that accompanies performance anxiety in a non-pianist. Second, we assess the affordance of a digitally
mediated environment to enable tertiary educators to form productive teaching and learning relationships with
students when training performance psychology skills online and virtually.

Method
Participants

The musician participant (second author, Glasser) in this study is a highly trained violinist (30+ years'
experience) with early professional experience as a member of a state symphony orchestra. Professional
performance in recent years is, however, minimal; Glasser’s professional involvement is currently in teaching
and research activities with music performance students. Glasser therefore has an acute awareness of the needs
and perceptions of this population. A registered psychologist and performance psychology lecturer (first author)
guided the musician through the procedure. The technical setup, recording and video post-production was
facilitated by a support technician (third author). All three members were located in their respective homes due
to state-issued lockdown laws preventing onsite gatherings arising from the COVID-19 pandemic.

Materials

Richie’s Plank Experience (Toast VR, 2016) was used as the VR application to approximate the physiological
symptoms of high-stress performance for the musician. This application has been used previously for VR
studies such as exposure therapy (Hu et al., 2018; Ramdhani et al., 2019). An Oculus Quest 2 headset
(rebranded as the Meta Quest 2 in November 2021) owned by the musician was used for running the plank
experience. One-second intervallic heart rate data was captured using a Polar OH1 optical sensor secured to the
musician’s forearm.

Communication between the psychologist, musician and technician was co-ordinated using the Zoom video
conference platform. The psychologist guided the participant remotely through the routine via Zoom, whilst the
participant was immersed in the VR environment. Audio and video recording of the participant and psychologist
was captured by the technician on a MacBook Pro using the Zoom recording function. The first-person
perspective view from the Oculus Quest 2 was captured using the in-built recording function of the headset. The
heart rate information was generated by converting intervallic heart rate data from a .CSV file into a visual
display ticker and saved as an mp4 file. The heart rate video, Zoom recording and captured plank experience
was then edited together and exported as an mp4 file using DaVinci Resolve v17 editing software. The images
depicted in the figures were taken from screenshots of the composited mp4 file.

Procedure

This study was designed as a researcher-as-participant paradigm (Probst, 2016). As per the Declaration of
Helsinki (World Medical Association, 2013) and the National Statement on Ethical Conduct in Human Research
(National Health and Medical Research Council, 2007), ethics committee review is not explicitly referenced as
being required for self-experimenters, and therefore formal ethics approval was not sought. The lead author, as a
registered psychologist with the Australian Health Practitioner Regulation Authority, was operating under the
professional code of ethics. Verbal informed consent was obtained from the participating researcher (second
author) prior to commencing the intervention. Two weeks prior to the exposure session, a performance
psychologist (first author) taught the participant the centering pre-performance routine which has demonstrated
efficacy to reduce performance anxiety in musicians (Osborne et al., 2014).

During the session the psychologist guided the participant remotely through the routine via Zoom, whilst the

participant was immersed in the VR environment. Heart rate, subjective units of distress, and confidence
measurements were taken across levels of exposure which varied the integration of instrument and intervention
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listed in Table 1. The session included baseline measurements and all four exposure levels and took 1 hour 22
minutes to complete.

Table 1: Description of tasks for each level of exposure

Condition Task description

Baseline Recording heart rate and self-reported anxiety rating when standing. No centering
intervention, plank exposure or instrument play.

Level 1 Walk the plank, no intervention, no instrument.

Level 2 Center and walk the plank, no instrument. Centering intention “Now I’m going to walk
confidently and safely to my previous position on the plank™.

Level 3 Walk the plank and play instrument, no intervention.

Level 4 Center, walk the plank and play instrument. Centering intention “Now I am going to

perform confidently and safely”.

Results

Heart rate (HR), subjective units of distress and confidence measurements across the levels of exposure in
Richie’s Plank Experience are summarised in Table 2. Figures demonstrating levels 1 to 4 can be accessed at
https://doi.org/10.26188/20280321.v3.

Table 2: Heart rate, subjective units of distress and confidence measurements across exposure levels

Baseline Level 1 Level 2 Level 3 Level 4

Heart rate
Mean 99.98 141.88 120.055 124.84 122.29
SD 2.63 7.01 6.26 9.61 7.33
Min 97 129 109 113 106
Max 105 158 133 135 135
Range 8 27 24 22 29
Anxiety /100 65 99 80 70 72
Confidence /100 - 70 80 60 90

Baseline measurements were taken at the start of session whilst the musician had the VR headset on but had not
yet opened the Plank Experience application. The relatively high baseline self-reported anxiety of 65/100 was
explained by the musician thus:

At the moment I'm feeling pretty calm, it's peaceful, I'm in an open white space. Knowing I'm on a
film in front of you two, and knowing what I'm about to do, the unknown, is making me feel a bit
nervous. So | know my heart rate is higher than it should be.

The musician then opened the Plank application, entered the elevator and took it up to the plank floor before
commencing the level 1 exposure task.

In level 1 we saw a dramatic elevation in HR from baseline to the first plank walk. The musician reported
extreme distress during the task, which took 11 seconds from the edge of the plank in the lift to reach the end
before racing back into the lift. Figure 1 shows their position within the lift looking out to the plank on the right-
hand side, and their recovery position crouched on the floor in the lop left corner after they had completed the
first level 1 task, as the psychologist watches and provides instructions.
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Figure 1: Level 1 - Walk the plank, no intervention, no instrument
Note. This figure demonstrates the musician recovering in the virtual elevator after their first time walking the
plank. The HR bpm value shown corresponds to the moment the screenshot was taken.

In level 2 we saw a marked reduction in HR after the psychologist took the musician through the centering
exercise in the lift prior to walking on the plank. The musician commented that they needed to reduce the sound
of the city a little so they could hear and concentrate on the instructions, because the sound of the city was
heightening their anxiety. Anxiety and confidence ratings were given after centering and prior to commencing
the walk. Anxiety had reduced by 19 points and confidence increased by 10 from level 1. The increased
confidence could be seen clearly in their body language through a more upright posture, and after shuffling
along the plank and reaching the end of the plank they exclaimed with a smile, “Woo hoo! It’s not so scary
anymore. It’s actually exhilarating’. They then looked down, lost their balance and fell to the ground at the front
of the elevator on the street below. After this exposure, the musician reported that prior to the fall they felt an
intense fight-flight reaction which reminded them of the anxiety prior to giving a talk or music performance,
despite their improved confidence. Physiological responses were also evidenced in increased sweating and
shaking which were uncharacteristic for the musician:

My hands don't normally get sweaty but they were wet. And my whole body shaking, sweating on
my face...l remember this type of feeling when you're about to perform or give a speech, such a
quick physiological response....You know, when you're waiting to go on, especially a solo
performance, and your whole body starts to shut down. I couldn't concentrate on what | was meant
to do.

In level 3 we saw an increase in HR once again as the musician walked the plank for the first time with their
instrument and played whilst on the plank. Surprisingly, despite not centering beforehand, mean HR increased
only slightly, and minimum and maximum HR was comparable to level 2. The subjective difference in the
difficulty of this task was evidenced by both anxiety and confidence ratings reducing by 10. The level of
immersion the musician was experiencing in that moment was described by their concern for the instrument
being damaged by the virtual environment:

It's weird because I don't feel like...I've got one foot on the plank, and I don’t feel like I can put
my arms out because | think I'm going to hit my violin against the wall of the elevator. I'm
actually more concerned for the instrument than | am for myself at the moment.

Yet immersion was not absolute, as the musician also described that the ongoing communication to the
psychologist over Zoom enabled them to feel tethered to the real world.

In level 4, we saw a minor drop in HR after centering in the lift before the musician walks the plank with their
instrument and plays for a second time (see Figure 2). Interestingly, the inclusion of centering had the most
impact on confidence levels which improved by 30 points from level 3. Anxiety remained steady.

After completing the final exposure task, the value of the Plank Experience application and guided practice to

downregulate the physiological symptoms and subjective anxiety that can accompany music performance was
encapsulated by the musician’s comments:
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Well it did (help me focus). And | think one of things that it did, is that it actually allowed a
habituation of the sights and sounds as well. So in a really calm way, to just look around and feel
safer...” (when in the elevator) ‘...made it feel less menacing or less dangerous’... ‘I think after
doing this, playing in a concert hall would be a piece of cake.

Figure 2: Level 4 - Center, walk the plank and play instrument.
Note. This figure demonstrates the musician playing the violin on the edge of the plank after a guided centering
in the lift. The HR bpm value corresponds to moment the screenshot was taken.

Discussion

In this study we explored the affordance of a fully immersive VR environment to trigger the physiological and
subjective fight-flight response that musicians can experience when they perform in high stress environments.
We also assessed the effectiveness of a digitally mediated environment for tertiary educators to teach a pre-
performance routine online to enable performers to practice the skills required to manage high levels of
performance anxiety. Our findings confirm that Richie’s Plank Experience VR application induces a notable
stress response. We also show that a musician can be receptive to pre-performance routine instructions to
downregulate their stress response when they are delivered online with the musician inhabiting an immersive
virtual environment. The routine helped the musician feel poised and centred when walking the plank, and when
playing their instrument. They were able to achieve a performance focus in the VR environment, demonstrated
by decreased anxiety and increased confidence ratings across progressive performance tasks.

Examining the data we see evidence for the effectiveness of the centering technique, as well as habituation to
stress over repeated walk-the-plank exposures. After centering, the musician demonstrated a dramatic reduction
in HR from the first walk in level 1 to level 2, accompanied by their subjective experience changing from fear to
exhilaration. Subsequent levels showed minor variation in HR. The increase in HR at level 3 was expected given
it was the first time the musician had played their instrument on the plank. Interestingly, despite HR moving in
expected directions given task requirements across the levels of exposure, the degree of HR variation was
minimal. In level 3, the first play of the instrument on the plank without centering beforehand, the lower anxiety
rating may be indicative of habituation to the task over repeated exposures in the same session. The lower
confidence rating may also be a consequence of not having centered beforehand. By level 4, after four walks
and centering with a clear performance intention, the musician’s confidence rating had increased by a third, to
almost 100% confidence in the task of playing their instrument confidently and safely on the plank. This is
remarkable given that they had previously fallen off the plank and had experienced marked distress. It is also a
testament to the capacity of the instructor and the musician to achieve an effective performance training
outcome through a combination of video conferencing and VR technology.

One of the major affordances that VR can provide is the feeling of being in different place to the one that your
body is physically located, referred to as place illusion (Slater, 2009; Slater et al., 2022). This phenomenon was
seen in the actions of the musician on the plank based on two observed behaviours. Firstly, when carefully
walking across the plank to avoid falling off and secondly, protecting the violin from hitting the virtual elevator
doors when stepping back off the plank. The musician’s sense of self-embodiment, i.e., having a body within a
virtual environment (Jerald, 2015), was also observed during the session. In this case, the musician informing
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the psychologist of intermittent hand tracking (due to instrument occlusion) as well as not being able to see their
own instrument.

This study addressed a major shortfall in Fanger et al’s (2020) PIANX study by fully immersing a musician in a
stress-inducing VR environment whilst performing their instrument. We utilised Richie’s Plank Experience to
trigger the physiological response which accompanies stressful music performance in the absence of
accessibility to a virtual stage. Since conducing this study, work is emerging on bespoke applications for
performance practice such as “VR Rehearse & Perform” (Lalioti et al., 2021). Their proof-of-concept platform
combines visual and acoustic features of a virtual auditorium to simulate performing on stage. Similar to our
own observations, they also reported performance challenges with performers not being able to see their own
instrument in VR. Future studies of this nature could be further enhanced using more extensive biometric data
such as eye tracking, heart-rate variability, pupillometry and facial expressions. These types of measures in a
performance and educational context are worthy of further investigations in their own right.

The use of immersive technology in both educational and performance contexts also raises ethical
considerations. The IEEE Global Initiative on Ethics of Extended Reality (XR) has produced a set of
recommendations for consideration in the educational context including areas related to data privacy, user
consent, accessibility and others (Mangina, 2021). Further work is required in this area to assist ethics
committees appropriately balance the risks with the potential benefits of this technology in training and
research.

Conclusion

Our study provides initial evidence that VR can induce the situational stress required to trigger physical and
psychological responses. This provides musicians with access to a safe, realistic space within which to practice
psychological skills to downregulate music performance anxiety and focus on performance. This project has
also identified the urgent need to develop a discourse and performance practice framework regarding ethical
performance in virtual and augmented reality. The employment of a virtual environment to consider ethical
questions relating to music performance outputs and practices provides a rare opportunity to instigate a
transdisciplinary conversation in this timely and urgent domain and deliver creative and performance art
opportunities that capture the intersectionality and confluence of the arts.

References

Akbas, A., Marszatek, W., Kamieniarz, A., Polechonski, J., Stomka, K. J., & Juras, G. (2019). Application of
Virtual Reality in Competitive Athletes—A Review. Journal of Human Kinetics, 69, 5-16.
https://doi.org/10.2478/hukin-2019-0023

Bissonnette, J., Dubé, F., Provencher, M. D., & Moreno Sala, M. T. (2016). Evolution of music performance
anxiety and quality of performance during virtual reality exposure training. Virtual Reality, 20(1), 71-81.
https://doi.org/10.1007/s10055-016-0283-y

Fadeev, K. A., Smirnov, A. S., Zhigalova, O. P., Bazhina, P. S., Tumialis, A. V., & Golokhvast, K. S. (2020).
Too real to be virtual: Autonomic and EEG responses to extreme stress scenarios in virtual reality.
Behavioural Neurology, 2020, 5758038. https://doi.org/10.1155/2020/5758038

Fanger, Y., Pfeuffer, K., Helmbrecht, U., & Alt, F. (2020). PIANX — A platform for piano players to alleviate
music performance anxiety using mixed reality. 19th International Conference on Mobile and Ubiquitous
Multimedia, 267—276. https://doi.org/10.1145/3428361.3428394

Hanton, S., Mellalieu, S., & Hall, R. (2004). Self-confidence and anxiety interpretation: A qualitative
investigation. Psychology of Sport and Exercise, 5, 477-495. https://doi.org/10.1016/S1469-0292(03)00040-
2

Hu, F., Wang, H., Chen, J., & Gong, J. (2018). Research on the characteristics of acrophobia in virtual altitude
environment. 2018 IEEE International Conference on Intelligence and Safety for Robotics (ISR), 238-243.
https://doi.org/10.1109/11SR.2018.8535774

Jerald, J. (2015). The VR Book: Human-centered design for virtual reality. Association for Computing
Machinery and Morgan & Claypool.

Lalioti, V., Ppali, S., Thomas, A. J., Hrafnkelsson, R., Grierson, M., Ang, C. S., Wohl, B. S., & Covaci, A.
(2021). VR Rehearse & Perform—A platform for rehearsing in Virtual Reality. Proceedings of the 27th
ACM Symposium on Virtual Reality Software and Technology, 1-3.
https://doi.org/10.1145/3489849.3489896

Mangina, E. (2021). The IEEE Global Initiative on Ethics of Extended Reality (XR) Report: Extended Reality
(XR) Ethics in Education. 27.

ASCILITE 2022 The University of Sydney e22116-7


https://doi.org/10.2478/hukin-2019-0023
https://doi.org/10.1007/s10055-016-0283-y
https://doi.org/10.1155/2020/5758038
https://doi.org/10.1145/3428361.3428394
https://doi.org/10.1016/S1469-0292(03)00040-2
https://doi.org/10.1016/S1469-0292(03)00040-2
https://doi.org/10.1109/IISR.2018.8535774
https://doi.org/10.1145/3489849.3489896

Reconnecting relationships through technology FULL PAPER

Mesagno, C., & Mullane-Grant, T. (2010). A comparison of different pre-performance routines as possible
choking interventions. Journal of Applied Sport Psychology, 22(3), 343-360.
https://doi.org/10.1080/10413200.2010.491780

National Health and Medical Research Council. (2007). National Statement on Ethical Conduct in Human
Research 2007 (Updated 2018). The National Health and Medical Research Council, the Australian
Research Council and Universities Australia. Commonwealth of Australia, Canberra.

Osborne, M. S. (2020). Entering the void and emerging victorious: Teaching performance psychology under
pressure. International Journal on Innovations in Online Education, 4(2).
https://doi.org/10.1615/IntJInnovOnlineEdu.2020035052

Osborne, M. S., Greene, D. J., & Immel, D. T. (2014). Managing performance anxiety and improving mental
skills in conservatoire students through performance psychology training: A pilot study. Psychology of Well-
Being, 4(1), 18. https://doi.org/10.1186/s13612-014-0018-3

Osborne, M. S., & Kirsner, J. (2022). Music performance anxiety. In G. E. McPherson (Ed.), The Oxford
Handbook of Music Performance, Volume 2 (p. 0). Oxford University Press.
https://doi.org/10.1093/oxfordhb/9780190058869.013.11

Oudejans, R. R. D., & Pijpers, J. R. (Rob). (2010). Training with mild anxiety may prevent choking under
higher levels of anxiety. Psychology of Sport and Exercise, 11(1), 44-50.
https://doi.org/10.1016/j.psychsport.2009.05.002

Probst, B. (2016). Both/and: Researcher as participant in qualitative inquiry. Qualitative Research Journal,
16(2). https://doi.org/10.1108/QRJ-06-2015-0038

Ramdhani, N., Akpewila, F., Faizah, M., & Resibisma, B. (2019). It’s so real : Psychophysiological reaction
towards virtual reality exposure. 2019 5th International Conference on Science and Technology (ICST), 1,
1-5. https://doi.org/10.1109/ICST47872.2019.9166212

Renganayagalu, S. kumar, Mallam, S. C., & Nazir, S. (2021). Effectiveness of VR head mounted displays in
professional training: a systematic review. Technology, Knowledge and Learning, 26(4), 999-1041.
https://doi.org/10.1007/s10758-020-09489-9

Slater, M. (2009). Place illusion and plausibility can lead to realistic behaviour in immersive virtual
environments. Philosophical Transactions of the Royal Society B: Biological Sciences, 364(1535), 3549—
3557. https://doi.org/10.1098/rstbh.2009.0138

Slater, M., Banakou, D., Beacco, A., Gallego, J., Macia-Varela, F., & Oliva, R. (2022). : An separate reality: An
update on place illusion and plausibility in virtual reality. Frontiers in Virtual Reality, 3.
https://doi.org/10.3389/frvir.2022.914392

Spiro, N., Perkins, R., Kaye, S., Tymoszuk, U., Mason-Bertrand, A., Cossette, ., Glasser, S., & Williamon, A.
(2021). The effects of COVID-19 Lockdown 1.0 on working patterns, income, and wellbeing among
performing arts professionals in the United Kingdom (April-June 2020). Frontiers in Psychology, 11.
https://www.frontiersin.org/article/10.3389/fpsyq.2020.594086

Spreadborough, K., Cochrane, T., Glasser, S., Sweeney, D., Harris, J., Belton, A., Coleman, K., Melzack, G., &
Fitzgerald, E. (2022). CO-llaborative VI-rtual D-esign: A collaborative autoethnography on conducting
exclusively online, data-led collaborations in the creative industries. Qualitative Inquiry, 28(3-4), 403-419.
https://doi.org/10.1177/10778004211039165

Toast VR. (2016). Richie’s Plank Experience. Toast VR.

Williamon, A., Aufegger, L., & Eiholzer, H. (2014). Simulating and stimulating performance: Introducing
distributed simulation to enhance musical learning and performance. Frontiers in Psychology, 5.
https://www.frontiersin.org/article/10.3389/fpsyq.2014.00025

World Medical Association. (2013). World Medical Association Declaration of Helsinki: Ethical principles for
medical research involving human subjects. JAMA, 310(20), 2191-2194.
https://doi.org/10.1001/jama.2013.281053

Osbhorne, M. S, Glasser, S. & Loveridge, B. (2022). ‘It’s not so scary anymore. It’s actually exhilarating’: A
proof-of-concept study using virtual reality technology for music performance training under pressure. In S.
Wilson, N. Arthars, D. Wardak, P. Yeoman, E. Kalman, & D.Y.T. Liu (Eds.), Reconnecting relationships
through technology. Proceedings of the 39" International Conference on Innovation, Practice and Research in
the Use of Educational Technologies in Tertiary Education, ASCILITE 2022 in Sydney: €22116.
https://doi.org/10.14742/apubs.2022.116

Note: All published papers are refereed, having undergone a double-blind peer-review process. The author(s)
assign a Creative Commons by attribution licence enabling others to distribute, remix, tweak, and build upon
their work, even commercially, as long as credit is given to the author(s) for the original creation.

© Oshorne, M. S., Glasser, S. & Loveridge, B. 2022

ASCILITE 2022 The University of Sydney €22116-8


https://doi.org/10.1080/10413200.2010.491780
https://doi.org/10.1615/IntJInnovOnlineEdu.2020035052
https://doi.org/10.1186/s13612-014-0018-3
https://doi.org/10.1093/oxfordhb/9780190058869.013.11
https://doi.org/10.1016/j.psychsport.2009.05.002
https://doi.org/10.1108/QRJ-06-2015-0038
https://doi.org/10.1109/ICST47872.2019.9166212
https://doi.org/10.1007/s10758-020-09489-9
https://doi.org/10.1098/rstb.2009.0138
https://doi.org/10.3389/frvir.2022.914392
https://www.frontiersin.org/article/10.3389/fpsyg.2020.594086
https://doi.org/10.1177/10778004211039165
https://www.frontiersin.org/article/10.3389/fpsyg.2014.00025
https://doi.org/10.1001/jama.2013.281053
https://doi.org/10.14742/apubs.2022.116

Reconnecting relationships through technology FULL PAPER

eCONNECt

Reconnecting relationships through technology

Re/Connecting university teachers with digital teaching
tools for “jobs to be done”

Meg Colasante?!, lain Doherty?, Chie Adachil&?
!Deakin University, 2Queen Mary University of London

Although constructive alignment is well understood within university teaching practices,
technology does not always feature explicitly within this conceptual model. When educators seek
digital technologies to assist them in their teaching, how do they find out both what is available to
them within their higher education institution and, more importantly, which tools might make a
good pedagogical “fit” within their unit of study? One university in Australia recently designed
and developed a Teaching and Learning Tools Guide to assist their teachers to determine which
educational technologies are available for their various educational purposes. This new resource
offers guided navigation to assist teacher choice of tool to align to their intended pedagogical
strategy. As an open-source resource, the guide is also offered widely to the higher education
community. This paper recommends that this or a similar resource is used to support digital tool
choice within the constructive alignment process.

Keywords: Constructive alignment; Digital technology; University teachers; Higher education

Introduction

Any instructional strategy can be supported by a number of contrasting technologies—old and
new—just as any given technology might support different instructional strategies. For any given
instructional strategy, however, some technologies are better than others. (Caplan & Graham,
2008, p. 250)

Constructive alignment is understood within higher education curriculum design, development, and teaching to
involve intentionally designing teaching and learning activities and assessment tasks to not only align to the
intended learning outcomes but to provide a facilitated pathway for students to build or construct their way
towards their new knowledge or other outcomes (Biggs & Tang, 2011). The role of constructive alignment
continues to be considered core to instructional and teaching practices (e.g., Paskevicius, 2017), albeit should be
viewed as a non-linear and complex process without denying other elements, such as unplanned creatively or
unexpected directions taken by the students (Bellamy, 2018a; Fawns, 2022b). However, when constructive
alignment is represented as an equation, the complexities that technological tools add do not always feature
significantly or as particular entities that need considered attention. This might be implied in design discussions
in higher education, such as when noting “experience with and awareness of alignment between technology,
content and concepts being taught” as a factor within “mediat[ing] teaching and learning processes” (Green,
2022, p. 96). We anticipate that this—the explicit recognition of digital tools adding further complexity to the
constructive alignment model—may soon be addressed given Biggs and Tang are joined by Kennedy to write a
fifth edition of Teaching for Quality Learning at University (Biggs et al., in press), expected for release in
November 2022. Nonetheless, when choosing technologies for use in teaching, educators should consider on a
baseline level how these align or do not align with the intended learning outcomes, the teaching and learning
activities, and the assessment tasks, and what other purposes might be enabled or inadvertently disabled by
incorporating digital tools. Such consideration can take place at the planning stage when constructively aligning
a subject or unit of study but also at the more granular level when designing activities and assessments, and then
at a further level of granularity when actively practicing in the teaching and learning settings and responding to
various needs as exposed during student engagement opportunities.

When teachers (or students) bring new digital technologies into educational settings, the planned alignment
might be influenced in unexpected ways. Digital tools as a collective are unstable due to their rapidly evolving
status, their opaque nature (i.e., their function may not be as immediately obvious as compared to physical, non-
digital tools in a classroom), and their capacity to be applied in a variety of ways (Paskevicius, 2017). Barry et
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al. (2015, p. 209) noted that previous instances of “well-designed, constructively aligned curriculum may have
remained constant” for some time, but with continually increasing access to and availability of both educational
and social technologies, we now have more fluid educational environments, with “a continuous need to reflect
on and consider students’ learning and teaching needs with regard to their socio-technological world[s]”.
However, they added that this need not be seen as a burden but rather “an opportunity for teachers to refresh
curriculum for new delivery modes, methods and techniques appropriate for the technology (and learners) of the
times” (Barry et al., 2015, p. 209). Moreover, Fawns (2022a) elucidated the complex nature of an entangled
pedagogy, which features interdependent elements (such as teaching methods; technology; and teacher and
student purposes, values, and contexts) and iterative negotiations between these elements. Within this
complexity of intertwined factors, the intended learning outcomes may be inadequate to represent emergent,
unpredictable learning achievements (Fawns, 2022a).

At the start of the current COVID-19 pandemic, many higher education institutions around the globe rapidly
moved their teaching and learning to online mode (e.g., IAU, 2020; Mascolo, 2020), meaning educators had to
quickly adapt to teaching in online environments. Many institutions focused on “transitioning content to an
online environment, and not necessarily on online pedagogy” and faced challenges resulting from this rapid
change (Crawford, et al., 2020, p. 10). After the initial rapid response, concerted effort is being directed towards
formulating a continuing response. Higher education institutes are reconsidering teaching and learning, with
many mindful of the roles that digital technologies have in this new paradigm to support both increasing online
and decreasing face-to-face learning in comparison to pre-pandemic contexts. Digital teaching skills factor in
this. In a recent overview of systematic reviews, Peters et al. (2022) drew several factors from 13 reviews that
influence university teachers’ digital competency, including the increasing demands on faculty due to fast-paced
changes in the digital teaching ecology, the institution meeting their responsibilities for training and provision of
infrastructure, and a focus on teaching practice roles involving thinking critically about technology use
including pedagogical aspects.

One University’s particular response to support university teachers in these changing contexts included an
action to reconnect teachers with digital technologies in a meaningful way. The University supported the
development of a new guide for teachers to use as a resource for selecting digital tools for teaching; to help them
to explicitly select tools to suit their various and specific teaching and learning aims. This paper shares this new
resource developed for teachers at Deakin University, Australia, in the form of a Teaching and Learning Tools
Guide (Deakin University, 2021). As an open-source resource, teachers from any university can access and use
this new guide to help in their choice of digital tools; to select tools to incorporate into their teaching practices to
meet various teaching purposes. On one level, tools can be searched by name to access tool resources (e.g., for
H5P or Mentimeter). However, at a pedagogical level, teachers are offered the option of navigating through a
few steps to consider the purpose(s) for which they intend to use any particular tool, and to consider the teaching
methods they might employ.

The pedagogical navigation option is overtly influenced by Laurillard’s (2012) framing of several “learning
through ...” activity types (e.g., “learning through practice”), and the layering within the guide is directly
influenced by Goodyear’s (2005) model of educational design. However, in practice, the guide is intended to
support university teachers’ achievement towards constructive alignment; teachers are encouraged to seek tools
aligned to their teaching purpose(s). In straightforward (albeit hypothetical) terms, if the intended learning
outcome is a practice focussed outcome to “Apply [X practical skills in Y contexts],” then teachers might go to
the pedagogical tab titled “Practice” to view a range of digital tool options to support students in their on- or off-
campus practice activities (e.g., on-campus experiment, off-campus internship). Further granular guidance is
then offered in learning and assessment activity alignment, which is further detailed within this paper. By taking
a multi-disciplinary team approach to design and create the new interactive web-based artefact, the digital tool
guide reached beyond achieving the University brief to also address various “jobs to be done” that teachers and
teaching support staff identified.

Analysing the requirements: Determining the jobs to be done

To create the Teaching and Learning Tools Guide, a needs analysis occurred iteratively during design ideation.
Such a baseline “[n]eeds analysis is a core component” within a design-based approach for a learning
technology or support tool (Phillips et al., 2012, p. 121). The central theme of the analysis was to determine
what were the Jobs to Be Done by this new resource. This approach was inspired by Christensen et al. (2016),
who highlighted that people effectively “hire” a product on offer (in this case, the anticipated tool guide) to do
various jobs, and if it “does the job well, the next time we’re confronted with the same job, we tend to hire that
product again” (p. 56).
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The project brief from the University was to replace a pre-existing Digital Learning Environments guide in the
form of a PDF resource, to uplift it to a next generation interactive web resource of digital tool mapping and
teacher choice guidance. Beyond this brief, consultations were conducted with teachers to ask them what they
had effectively “hired” the previous guide to do for them. The teachers were then shown iterative draft design
mock-ups (initially in PowerPoint then via Miro’s online whiteboard) of a new interactive tool to ask what they
might like to use it for, and to better understand the user experience.

Despite the continuing challenges of teaching during the pandemic in late 2021, coupled with end of year
marking loads, several teachers agreed to participate in individual consultation sessions (n=8), as well as a range
of teaching support/development personnel (n=10) who worked directly with a wide range of teachers across the
four faculties. Additionally, various experts on specific digital tools (e.g., FeedbackFruits) and people with
other specific expertise (e.g., accessibility, digital literacy) were consulted across the university to help refine
specific tool and contextual detail (n=11). The key jobs to be done that emerged from this range of consultations
coalesced around having one reliable place to access detail on:

» the range of available enterprise-supported digital teaching and learning tools

+ information and weblinks for each tool accessible from within the one resource

» aquick search option, for when a teacher seeks detail on a known tool

» acomparative choice option, to view alternative choices to achieve similar or related outcomes

» an easy-to-use, pedagogically focussed navigation choice, with guidance indicators comprising keywords
and short phrases.

(Note: no direct data is given in this paper. This was a teaching and learning project rather than a research
project, with no formal data collection and ethics clearance, and with a focus on project product outcomes.)

The resultant Teaching and Learning Tools Guide presents as an interactive web resource that allows teachers
(and other users) to learn more about the suite of digital tools available at Deakin University for various
teaching purposes. This is achieved through three key search functions (as indicated in Figure 1):

1. Routine site-wide search function: For those who know a specific tool for which they seek information (e.g.,
on a return visit to relocate tool detail), this navigation option allows keying in the name of the digital tool
via a universally accepted method (upper-right search field denoted by a magnifying glass).

2. “Search by Tool”: For those who have a good idea of what tool they need for their particular teaching
activity, this navigation option allows a direct pathway to a list of enterprise-supported tools, select one, then
navigate to the tool detail and further resources.

3. “Search by Activity”: For those who are exploring digital tool options, this navigation option allows
stepping through guided choices in relation to teaching and learning activities and other teaching functions,
to reach specific tool detail and further resources. This option provides the most pedagogical guidance in
terms of constructively aligning tools with teaching and learning purposes.

Specifying the design: Key theoretical influences

Beyond the key stakeholder influences noted above, two key theoretical influences stood out amongst multiple
works that influenced the design of the new Teaching and Learning Tools Guide. One involved Goodyear’s
(2005) model of “conceptualising the problem space of educational design” (p. 85). While we recognise that
Goodyear has made significant contributions to teaching and learning theory and practice since publication of
the 2005 paper (e.g., see https://petergoodyear.net), this model was a key influencer for the layering within the
guide. Embedded within Goodyear’s model is the “pedagogical framework,” which represents a hierarchical
unpacking of teaching practices or “concrete educational activity in real world setting[s]” (p. 85). Beginning at
the upper level and moving down, the framework comprises the Pedagogical Philosophy (or one’s beliefs about
teaching and learning, e.g., social constructivism); High-level Pedagogy (a pedagogical approach appropriate for
the contexts, e.g., problem-based learning), Pedagogical Strategy (e.g., how we design, plan, action, and
communicate teaching actions/activities/intentions), and Pedagogical Tactics (the granular detail enacted within
the teaching methods that we employ in day-to-day educational settings) (Goodyear, 2005, pp. 86-88).
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Teaching and Learning Tools Guide

Click on the navigation option that best suits your needs

SEARCH BY ACTIVITY SEARCH BY TOOL
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Figure 1: Home interface of Teaching and Learning Tool Guide (number annotations match above list)

A further influence within Goodyear’s (2005) conceptual model is the explicit consideration of the educational
environment, particularly the “digital environment within which learners work,” and how this alongside the
pedagogical framework, has a contributing role (together with tasks, physical environment, and people) to
student activities leading to intended learning outcomes (p. 86). Goodyear acknowledged that while the
environment (physical and/or digital) can constrain learning, tools are best used for active learning “activities”
compared to less student-centred “tasks.”

Beyond Goodyear’s (2005) work influencing the layering within the guide, the Teaching and Learning Tools
Guide is overtly influenced by various categories which Laurillard (2012) uses within the Teaching as a Design
Science book. That is, the structured analysis of the conversational framework offers various highly useful
categories of “learning through...” acquisition/inquiry/discussion/practice/collaboration activity types, plus
production. This evidence-informed framing provides highly applicable descriptors for teachers to choose
activity and/or assessment types that might best relate to their high-level pedagogical approach (e.g., tools for
learning through “inquiry” for an inquiry-based learning approach) yet avoids being prescriptive to better allow
for teacher judgement (e.qg., the tools aligned to an inquiry strategy might suit the pedagogical strategy;
however, “discussion” might better suit a strategy for a discussion-based inquiry approach). Further granularity
within activity types (or subcategories as depicted in Table 1 below) provides additional guidance (e.g., seeking
digital tools to help scaffold an inquiry process, or for students to present evidence of their inquiry).

Bellamy (2018a; see also Bellamy, 2018b) reminded readers not to be too restrictive when designing a
constructively aligned subject, asking for consideration of two sides of the argument: Biggs’ early advice around
establishing a mechanism for consistency in a holistic curriculum design approach, versus Nelson’s concern to
avoid stifling curiosity or creativity through an overly rigid or industrious teaching design processing (Biggs,
2003, Nelson, 2018, as cited in Bellamy, 2018a). It is intended that the Teaching and Learning Tools Guide
facilitates pedagogical decisions towards constructive alignment yet retains some flexibility to allow for
educators to ultimately foster student-centred active learning and creativity.

Significantly, the works of both Laurillard (2012) and Goodyear (2005) directly influenced the theming and

layering of the pedagogical choices in the “Search by activity” navigation option of the guide, as further
discussed next.
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Granular structure of the guide

The “Search by activity” navigation option in the Teaching and Learning Tools Guide provides more
pedagogical guidance for teacher choice of digital tools than the alternative navigation options. This facilitates
consideration of teaching purposes for the tool as constructively aligned to the pedagogical aspects of the
intended learning outcome/s under focus and related learning and/or assessment task(s). Within this mode,
teachers can navigate between two sections, “Learning and Assessment Activity” (represented in Table 1), or
the more functional “Accessibility, Administration, and Support” area (see Table 2 to follow).

Table 1: Learning and Assessment Activity (Learning and/or assessment engagement strategy)

Navigation Tab* Subcategories Example digital tools
Pedagogical (learning and/or assessment engagement) strategy and (Each tool leads to detail, resources,
activity types and example pedagogical tactics)
Knowledge Acquisition  « Create unit content » Microsoft Sway

« Curate third-party study materials « Talis Aspire: library reading list

Digital tools to build

discipline content « Interactivity with study mat_erials « FeedbackFruits: Interactive Docs
knowledge « Schedule synchronous sessions « Zoom

 Support knowledge demonstration » H5P
Inquiry  Guide dialogic inquiry * LMS (CloudDeakin) Discussion

P * Interactivity with key ideas * Padlet

31?;;?;;;?23 ideas « Scaffold an inquiry process » Microsoft Forms

« Present evidence (of inquiry) + DeakinAir (Kaltura video)
Discussion » Any time asynchronous discussion * Microsoft Teams
Digital tools to discuss  Scheduled synchrc_mous _discussion « Zoom _ _
topics and ideas + Artefact-centred discussion + FeedbackFruits: Peer Review
Collaboration « Collaborative communication « FeedbackFruits: Interactive Study
Digital tools for env_ironment o Material (Video, Audio, Docs)
collaboration between . Prolec_t processes (e.g., ideation, * Mural
students planning, management)

« Design or create collaboratively » WordPress
Production » Generate digital artefacts » Microsoft OneNote
Digital tools for student- ° Regord product development processes + Microsoft Planner '
generated products  Evidence product outcomes « Pebblepad (Portfolio)
Practice » Demonstrate techniques, procedures, » DeakinAir (Kaltura video)
Digital tools for on- or or skills . —
off-campus practice « Support practice (communicationand ¢ Zoom

feedback)
* Reflect in and on practice  FeedbackFruit: Interactive Video
 Evidence learning from practice « Pebblepad (Portfolio)

*Each tab represents a learning activity type inspired by Laurillard (2012) to promote consideration of an
appropriate match to the educator’s pedagogical strategy, sensu Goodyear (2005).

In the teaching function area (“Accessibility, Administration, and Support”, see Table 2), teachers can find tools
to help organise and run their subject/unit, including setting up their LMS site, improving accessibility of their
learning materials, monitoring student progress, and managing assessment and grading administrative processes.
For example, if a teacher chooses the “Prepare & Monitor” tab, they will see a range of digital tools under
various subcategories, such as “Prepare an icebreaker” where Padlet is one of the suggested tools.

Once a tool has been chosen for consideration (clicked on), whether found by specific tool search or via
navigating through the “Search by activity” option, users navigate to a page that provides a suite of tool detail.
Represented in a generic schematic of a tool page below (Figure 2), this includes tool name and image identifier
(to help orient the user as they navigate between pages), a summary of what the tool does, both Deakin-specific
and vendor resources for the tool, further resources and practice notes where relevant, various example uses, and
navigation points to facilitate returning to search options to make alternative tool investigations.
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Table 2: Accessibility, Administration, and Support (teaching functions/learning support)

Navigation Tab**

Subcategories

Example digital tools

Prepare & Monitor

Digital tools to prepare
unit and monitor learning

Organise unit site

Prepare an icebreaker

Setup unit-specific communications
Monitor participation (learning
analytics)

Seek feedback from students

» LMS: Topics, Tools, Files, etc.
* Padlet

* LMS: Announcements

» LMS: Class Progress

» Microsoft Forms

Accessibility

Digital tools to maximise
student access to their

Check accessibility of content in LMS
Improve accessibility of multimedia
resources

Consider accessibility of various

- BB Ally

« Kaltura Reach (for DeakinAir)

» Most tools have some accessibility
features built in/ready to activate,

learning technology e.g., Microsoft OneNote
Assessment » Submissions and extensions « Extension Tool (bespoke)
» Feedback  Turnitin: GradeMark

Digital tools to manage
assessment and feedback

Originality checking
Online examination (design and
security)

» Turnitin: Feedback Studio
» Proctorio

**These tabs represent various teaching functions across a teaching cycle (e.g., semester or trimester cycle)

O

Search by Activity  Search by Tool Q

[Tool Name]

What does the tool do?

Introductory tool detail / summary

What [the tool] allows users to do:
v Afew key points
v Afew key points
v Afew key points

[Image (e.g. icon)]

TOOL

Additional practice note where relevant

[Tool] — Teaching and Learning Resources
Deakin resources:

v' Deakin resource 1

v' Deakin resource 2

Vendor information:

v’ Vendor resource 1

v' Vendor resource 2

Further resources (where
relevant)

v’ Further resource 1

v’ Further resource 2

New to [The Tool]? Here are some example uses
[Activity type icon] [Learning and Assessment Activity type]

Example activity — brief context

Example activity — brief context

[accordion open]
As a teacherlcan............

Back to Search by Activity > I

Back to Search by Tool >

Figure 2: Schematic of the common structure of each tool page

Additional detail is provided via the various example uses for each tool, particularly for those who might be
unsure whether they have selected the right tool (e.g., to match or foster teaching method) or for those who just
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want to read ideas on how the tool is used for various comparable teaching purposes. The example uses given on
each tool page align to Goodyear’s (2005) pedagogical tactics, providing finer detail of specific day-to-day uses
in practice, from both a teacher and student perspective, and providing several practical design considerations.

While constructive alignment is discussed in more detail in the next section, we make an explicit link here with
a brief illustration with the guide. For example, a teacher may have under focus an intended learning outcome
aligned to a discipline knowledge graduate attribute, perhaps beginning with a verb such as “explain” or
“summarise”. They might orient to the “Knowledge Acquisition” tab in the “Search by activity” navigation
option to seek digital tools for students to build discipline content knowledge. If their teaching method within
this is related to offering synchronous sessions (e.g., to introduce, present, or discuss content related to what
their students need to explain or summarise), the educator might select Zoom from the range of tools suggested,
where they will be directed to the Zoom tool page, and where they can refer to the example uses aligned to
knowledge acquisition to review various pedagogical tactics (see Figure 3).

New to Zoom? Here are some example uses Example activity: Online classes or seminars -
Present new content or discuss core concepts at
scheduled times, promote studentinteraction
with their new knowledge, promote interaction
with and between students, and build a sense of
connection during the session.

Example tactics: Think about how you will check

in with your students, i.e. are they keeping up

with and can they understand the new content

presented. For example:

* pose direct questions and seek student
responses

* guide studentsto ask/answer questions via
hand raising and/or chat

* use reactions/emoticons as a class check-in
mechanism.

Figure 3: Example pedagogical tactics for using Zoom within a knowledge acquisition strategy

Using the Teaching and Learning Tools Guide in constructive alignment

Constructive alignment is an established conceptual model in contemporary higher education curriculum design
and teaching practice, as noted in the introduction — coupled with a caution to not restrict the otherwise complex
nature of teaching design and extended possibilities in learning. Drawn from constructivist learning theory,
constructive alignment utilises the notion of students being actively engaged in the learning process to construct
new knowledge and associated outcomes. The teacher, in a constructive alignment context, is positioned as
facilitator or “‘broker’ between the student and a learning environment that supports the appropriate learning
activities” (Biggs & Tang, 2011, p. 100), where we now understand this environment to include both physical
and digital components. Drawn from curriculum theory, alignment means that the active verbs in the intended
learning outcomes (written as demonstrable action statements) are activated by students in both the teaching and
learning activities and the assessment tasks in relation to the context (Biggs & Tang, 2011).

A typical linear representative model of constructive alignment comprises the three components of intended
learning outcomes, teaching/learning activities, and assessment tasks. For example, Hoidn (2017, p. 79, as
adapted from Biggs, 1999) provided a diagrammatic representation employing these three components, while
elsewhere noting the role of technology as “not essential” in a learning environment (p. 9), a point which might
be increasingly debated in contemporary higher education settings. Hoidn went on to discuss cases where
student feedback was more positive in teaching contexts where constructive alignment was well-established and
complemented by, for example, “technology use to facilitate communication and deepen understanding, and
helpful and timely feedback on course assignments” (2017, p. 252). Such case examples tend to imply the role
of technology in constructive alignment, while not necessarily updating the representation/model of constructive
alignment to render this further complexity explicit.

Figure 4 centrally embeds Biggs and Tang’s (2011) core componentry of intended learning outcomes,

teaching/learning activities, and assessment tasks, plus, to the left and right, explicitly incorporates the broader
course/degree graduate outcomes and the rubric criteria. Both latter components are clearly included in Biggs
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and Tang’s text, yet they are somehow not always directly reproduced into constructive alignment models
and/or practice. The course-wide graduate learning outcomes are acknowledged for their importance during
horizontal course-wide mapping and vertical subject/unit alignment, to ensure a mapped coherence that
culminates in a qualification where students have achieved the graduate capabilities scaffolded progressively
over their years of study. Graduate learning outcomes are distinct from other learning outcomes. They require a
“programmatic framework” to map out their meaningful inclusion in the curriculum, to ensure alignment of
these upper-level outcomes with subject level outcomes and assessments (Matthews & Mercer-Mapstone,
2018). Yet these graduate outcomes are also not finished with at the mapping stage and should continue to affect
teacher planning and design choices such as digital tool selection (e.g., a communication focussed graduate
learning outcome leading to considerations for incorporating a student-centred digital communication tool).

graduate learning intended learning teaching/learning assessment tasks rubric criteria
outcomes (course- outcomes activities
wide) (unit/subject level)

« ascertain the = stipulate what « create a learning = design tasks + design criteria to
graduate the student is to environment where students enable judging
attributes the do and with/to where students actively 'do' the how well the
student is what practice the ILO, verb and student's
expected to  ILO needs a and actively 'do’ demonstrate the perfromance
develop through demonstrable the verb ILO meets the ILO
the degree, verb, plus \ « transform these
PIIUETE;Si\I'f'V content and/or judgements into
;erac::g e context teaching/learning teaching/assessment E;:dd:;gc:nd

environment, e.g. environment, e.g.
digital tools digital tools
* to support and not * to support and not
get in the way of get in the way of
students practicing students achieving
the activity towards the outcome/s

an outcome

Figure 4: Constructive alignment with further complexity incorporated (e.g., digital tools)

Additionally, the educational environment (including digital tools, see lower boxes in Figure 4 schematic above)
is explicitly included in this more complex model of constructive alignment. This builds upon both Biggs and
Tang’s (2011) recognition of a supportive learning environment and Goodyear’s (2005) use of physical and
digital learning environments in the conceptual model of educational design. With respect to Hoidn’s (2017)
note that technology is not always essential in an educational environment, the inclusion of digital tools is given
by way of a conscious example. However, by explicitly adding “teaching/learning environment” including
digital tools to the constructive alignment model, there is express recognition that digital tool selection can
influence (e.g., interrupt or facilitate) the practice and achievement of outcomes through the activities and
assessments. Additionally, Jones (2007) directly discussed incorporating ICT into the constructive alignment
model. Jones stated that “web-based applications...may occur in either or both [components of] the TLAS
[teaching and learning activities] and the form of student assessment...to ensure that their [tool] inclusion is
purposeful and reflects an alignment between the intended outcomes and the teaching and assessment methods”
(p. 461). Aligned to others in adding a caution not to include technology for mere reasons of enthusiasm (e.g.,
Selwyn, 2007), Jones (2007) advocated for using technology to contribute to an activity or assessment and
aiding the students in their achievement of the intended learning outcomes. Nonetheless, digital tools should
also be considered for the inverse, that is, whether they might inhibit students in their creativity or their potential
for achievement beyond the intended learning outcomes (sensu Bellamy, 2018a; Fawns, 2022b).

The arrows in the more complex constructive alignment model (in Figure 4) are deliberately double headed to
highlight the iterative nature of constructive alignment. The process is not typically a neat linear process; it may
commence at any component and involves some messy movement between constitutive components during
teaching design and planning activities. This signals a recognition of the complexity of the relationships
between various elements, such as between purpose, pedagogy, and technology, and the need to repeatedly
revisit these relationships during teaching design and practice (Fawns, 2022a).

Notably, there is also a double-headed arrow between the two “environment” components related to
“teaching/learning” and “teaching/assessment”. This symbolises the opportunity to scaffold student use of and
familiarity with a digital (or other) tool within a subject/unit of study. Published cases help to illustrate such
scaffolding of tool use between learning and assessment activities. In two postgraduate case examples offered
by Colasante, et al. (2018), each subject uses “a collaborative online icebreaker activity” beyond socialisation
and early engagement with introductory discipline concepts to also “encourage practice with subject relevant
technology” (p. 326). In a Law subject (pp. 326-327), an icebreaker activity with online discussion encourages
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early engagement within the forum, which also aids students’ technological preparation for a subsequent
“issues-based discussion” assessment. In a Humanities subject (pp. 327-328), planning for the introduction of a
video presentation assessment highlighted the need to provide a purposefully preparatory icebreaker activity that
asks students to post a video, enabling technological preparation for the subsequent assessment task. Each case
allows for student familiarity with a digital tool and digital competency building prior to their higher stakes use
of the same tool to demonstrate achievement of intended outcomes in an assessment task.

Whether the Teaching and Learning Tools Guide has successfully met all the academic-inspired jobs to be done
and wider expectations is yet to be formally determined. Iterative, formative evaluation examined whether the
guide was consistent with the needs that surfaced in the baseline needs analysis, whether it worked as intended,
and judgements were made for improvements (Phillips et al., 2012). Formal, summative evaluation of the guide
is earmarked for a future date, where it will be necessary to re-examine these aspects. In a broader sense, the
new guide does align to some factors that are understood to contribute to successful technology integration in
higher education teaching contexts, such as a pedagogical “focus on teaching and learning” (Bates & Sangra,
2011, p. 110) and providing one ongoing support mechanism for flexibility and adaptability for decisions on
appropriate tools (Bates & Sangra, 2011, p. 128). Other factors of success also need to be considered. This
includes the successful management of ongoing maintenance of the guide, which is designed to expand and
contract as new tools are added and others are removed from the enterprise suite of tools or otherwise
decommissioned; to thus cater for the continually changing face of the higher education digital ecosystem (Bates
& Sangra, 2011; Peters, et al., 2022). Indeed, some editing of various tool detail has already occurred by the
owning team (Digital Learning) since launch of the guide in early 2022. Another factor of success will involve
using the new resource in university teacher training and academic development, to build teacher competence in
integrating digital tools into their teaching practices (Bates & Sangra, 2011; Caplan & Graham, 2008).

Conclusion

The “reconnect” theme of the 2022 ASCILITE conference speaks to “Reconnecting relationships through
technology” during and post turbulent times. This paper shares an open-source tool created in late 2021 to
reconnect university teachers with a range of digital teaching tools, to select from these for various pedagogical
purposes, and to consider using technologies that are constructively aligned to various teaching purposes. This
project arose out of the need for the University to respond to supporting their teachers who were pivoting to
online teaching at scale, and associated capacity-building. It was a project driven by a central unit, resulting in a
guide that catered for the whole of the University. The new guide illustrates a support resource initiated by one
institution to help university teachers to navigate their way within this ever-changing ecosystem, yet it was made
open source for others in the higher education sector to access. It is intended that other tertiary education
stakeholders might use this new resource to help make meaningfully connections with technology. Evaluation of
this guide is underway at Deakin University including planning for future improvements. The link to access the
Deakin Teaching and Learning Tools Guide is provided in the reference list.

Finally, the reconnect theme has the power to not only reach forward but to also connect back. Inspired by the
reconnect theme, discussions within this paper intentionally reconnect back to some prior and recent examples
of ASCILITE events/publications (Bellamy, 2018a; Colasante et al., 2018; Fawns, 2022b; Jones, 2007) to
illustrate various contributions from within the ASCILITE community as related to the paper’s theme.
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Contextualising Horizon: Connecting community to
envision Australasia’s future educational technologies and
practices
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Over its 18-year history, the Horizon Report, originating in the United States, has become an
important tool for administrators, academics and practitioners in envisioning future technologies
likely to impact higher education and in determining institutional strategy. ASCILITE’s
Contextualising Horizon project aims to complement the Horizon Report and provide an
Australasian regional lens to trends in educational technologies and practices. Beginning in 2021,
Contextualising Horizon is a project aimed to connect members of the ASCILITE community and
affiliates to engage in environmental scanning and evidencing the current state of play in higher
education and the educational technologies and practices likely to be of importance in the 12-18
months following the process. This paper highlights the process of Contextualising Horizon, key
findings, and plans for future iterations of the project.

Keywords: higher education, educational technology, Australasia, Horizon Report, trends, digital
technologies, technology enhanced learning

Background

Since 2004, the Horizon Report has identified the “trends, challenges, and technology developments likely to
impact teaching, learning and creative inquiry” (Peng, 2018). This report was first published by the New Media
Consortium (NMC), and, in 2018, EDUCAUSE took over publication following NMC’s bankruptcy. Since its
inception, the report has aimed to provide analysis of the trends likely to be of importance to the higher
education sector (Grussendorf, 2018). While scanning the horizon is thought to create thinking and debate on
the future directions for various aspects of society (van Rij, 2010), it is acknowledged that it can be difficult to
conduct in an ever-changing sector. While tools such as the STEEP categories can assist with this, using them
takes time and conversation with experts in the field. This current project has aimed to do exactly that.

As EDUCAUSE is a North American organisation based in the United States, authorship and the nominated
trends have been perceived as biased toward the North American context. In examining the list of contributors
to the last two EDUCAUSE Horizon Reports (2021, 2022), 51% (n=40) and 57% (n=36) of the participants were
from the United States. It was, therefore, the position of the research team that the annual Horizon Report may
not accurately reflect the types of pressures and impacts felt by institutions in the Australasian region. Figure 1
below shows the world-wide distribution of contributors to the 2022 Horizon Report.

Further, whilst there are a number of participating international expert panelists from the Australasian region
each year, this number is disproportionate compared to the number of North American representatives involved
in trend nomination and the voting process. Therefore, given the size of the Australasian geographic region and
the diversity of the higher ed sector, the current Horizon Report process does not sufficiently represent a
balanced, representative regional voice.
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Figure 1: 2022 EDUCAUSE Horizon Report representation by country

The Contextualising Horizon project aims to complement the Horizon Report and to provide an Australasian
lens by unearthing the issues and influences in the region and the educational technologies and practices likely
to be important in the next 12 to 18 months. Furthermore, this project aims to create a consensus position that
can be used to inform the regional input into the EDUCAUSE Horizon Report.

While scanning the horizon can prove somewhat difficult (Bishop, 2009), it is important that we try to do this.
As such, the Contextualising Horizon project is an important addition to the field. Completing this project
allows us to be prepared for change in the future (Bishop, 2009) and allows us to plan ahead. While Grussendorf
(2018) questions the reports’ importance and influence in the sector, she does conclude that the reports are of
benefit to both students and teaching staff in that they prompt discussion and debate about the issues prevalent
in higher education. Thus, Contextualising Horizon will continue to contribute to the field in the future.

Methodology

The Contextualising Horizon project employed a design-based research methodology as its basis. Design-based
research uses the four-step process similar to that defined by Reeves (2006, p. 59) and depicted in Figure 2
below. Each phase in the process allows for modification, redefinition, and refinement. Ethics approval for the
project was obtained. Where changes in the process impacted participants (e.g., changes to survey questions),
the researchers filed and received approval for an ethics amendment. 2021-2022 was the first iteration of the
project, but it has been anticipated that these phases will recur with each subsequent run of the initiative, which
will be annually.

| " 1 r T T T Ty 1 | i FTTTTTETEE i
1 Phase 1: ¢ 1 Phase2: y ! Phase 3: , | Phase 4: .
, Analysis of a ', Development of 1 : Evaluation and : : Documentation :
1 practical problem | .’.' solutions within a | *: testing of i _}: and reflection to
, by researchers : . theoretical : ; solutions in : i produce design :
: and practitioners : framework 1 : practice i : principles i
eeeepanans I S e mmnnn S S |
I 1 I I

Refinement of problems, solutions and methods

Figure 2: Design-based research model (Reeves, 2006, p. 59)

The research team started with a rough skeleton of the project that could be modified following observations and
reflections at each phase. The phases were planned as follows:

e Phase 1/Session 1: Early in the 2021 ASCILITE Conference, a Special Interest Group (SIG) session
occurred in which face-to-face and remote participants engaged in a collaborative activity to identify and
discuss the current Social, Technological, Economic, Environmental, and Political (STEEP) influences on
Australasian higher education.
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o Phase 2/Session 2: A second synchronous session at the 2021 ASCILITE Conference was held in which
participants used the STEEP trends identified in Phase 1 to forecast the learning and teaching trends likely to
be of importance in the near, mid and longer term.

e Phase 3/Session 3: This session was conducted in February 2022 and allowed for broader discussion of the
key technology and practice trends from Australasia.

e Phase 4: The creation of a website for dissemination of the project findings including a report of the trends
and examples from the Australasian sector that will then be fed back to EDUCAUSE.

Contextualising Horizon used a combination of in-person workshops and survey research to arrive at the 2021-
2022 educational technology and practice trends. We conducted two workshops as part of the ASCILITE
Conference between 29 November and 1 December 2021. During these first two workshops, ASCILITE
community members and affiliates identified and discussed the STEEP trends likely to impact tertiary education
in the next 12-18 months. Analysis of participant verbal and written input, documents produced in the sessions,
and session recordings helped us to produce a final framework in the form of a Padlet page, identifying three
trends for each STEEP category. Then, in February 2022, we held a workshop to identify the technology trends
for 2022. During the workshop, participants were asked to consider the STEEP trends and the educational
technology trends and practices likely to be important in the next 12-18 months. In total, 15 educational
technology and practice trends were initially identified. Following the workshop, we reviewed the trends to
refine the list, resulting in 11 possible trends. We distributed a survey to participants in the workshops and asked
them to rank the trends with the intent to identify the top six trends. The survey resulted in the selection of the
seven trends discussed in the Results section.

Project Participants

Members of the ASCILITE community, particularly the ASCILITE SIGs, were invited to participate in each of
the sessions. Given the impact of the community on educational technology in higher education institutions
across the region, the research team identified members as having the expertise to identify the trends impacting
higher education in their local areas/states/countries as well as the technologies and practices likely to be of
importance locally into the future.

To encourage participation at the sessions, the research team worked with the SIG leaders to promote the
sessions prior to the conference and the session in February. Invitations to all sessions were additionally
communicated through social media. Participation in each of the sessions was voluntary, with some participants
engaging in more than one session, while others came along to just one.

In addition to the workshops and survey described previously, participants were invited to respond to a series of
demographic questions following each of the workshops and as part of the technology and practice trends
survey. Participants were asked to identify institutional affiliation, number of years in current role, number of
years in higher education, other sectors in which they may have been employed, and their primary discipline.
Discipline areas were pre-defined using the Quality Indicators for Learning and Teaching (QILT) site (QILT,
2021). The results of these demographic questions were used to ascertain the level of expertise of the
participants.

Results

The sections that follow summarise the outcomes of the workshop sessions, the results of the post-session
demographic surveys, and the results of the 2021-2022 Technology and Practice Trends Survey, which also
included demographic data.

Workshops 1 and 2: 29 November and 1 December 2021

Two workshop sessions were held at the 2021 ASCILITE Conference. Sessions were in a blended format, with
participants attending either face-to-face or online. Attendance was not collected at these sessions. However,
following each workshop session, participants were asked to complete a survey to identify the demographic
makeup of the session participants.

Session 1 took place 29 November and was 90 minutes long. During the session, each ASCILITE SIG was
assigned a STEEP category to discuss as a group and to identify possible trends. Groups were invited to share
during the session what they had discussed. Each SIG provided notes, and the session was recorded for analysis
following the conference. The majority of the participants in this session identified as academic staff (n=21).
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Most participants had been in their current role for less than nine years (n=22), with a large proportion of those
participants having been in their roles less than five years (n=15). However, more than half of the participants
had been in the higher education sector for 16 years or more (n=16). Participants also identified having worked
in other educational settings, including K-12 (n=10) and vocational education (n=10). In terms of disciplines
represented, most of the participants were from Teacher Education (n=11) followed by Business & Management
(n=4). Other disciplines represented included Computer & Information Sciences; Agriculture & Environmental
Studies; Humanities, Cultural & Social Studies; and Communications.

Session 2 took place two days after the first session on 1 December. Following a debrief of Session 1, the
research team modified the design of the second session to give more time for discussion of the STEEP trends
and to provide participants the opportunity to discuss the influences and impacts identified in all five STEEP
categories. To accomplish this, the research team distributed participants across three groups, with each group
including at least one participant from each STEEP group from Session 1. Each group had about 30 minutes to
discuss the trends. Following small-group discussions, the three groups came together as one larger group to
share their insights, points for consideration, and recommendations regarding what the final STEEP Categories
should be. Participant demographics for Session 2 were similar to Session 1, with the majority of participants in
roles less than nine years but having been in the higher education sector for 16 years or more (n=11).
Participants similarly also had work experience outside of higher education. K-12 (n=6), vocational education
(n=7) and other areas (n=6), such as adult education and corporate educational services, were nearly equally
distributed. However, Session 2 participants were more evenly split between academic (n=10) and professional
staff (n=11). Teacher Education (n=6) and Business & Management (n=4) remained the largest proportion of
disciplines represented. Computing & Information Systems; Agriculture & Environmental Studies; Humanities,
Cultural & Social Studies; and Communications were also represented. However, the number of Teacher
Education participants was not as greatly represented as it was in Session 1.

Large-group discussions for Sessions 1 and 2 were recorded and transcribed, and each of the small groups
shared their notes. Following the conference, transcripts of the recordings and the submitted notes were used to
code and classify trends and impact, resulting in the final STEEP categories. Each category included three major
trends, as well as key indicators and references/sources for more information. The trends identified are included
in Table 1.

Table 1: 2021-2022 STEEP trends

student populations
and digital divide

2. Microcredentials

3. Mental health &
wellbeing

. Online learning &

faculty
development

. Widespread

uptake of digital
technologies

2. Climate change

3. Indigenous
environmental
recognition

staff retention

2. Financial insecurity

w

Resource-intensive
priorities:
Accreditation,
work-integrated
learning, and
massification of
higher education

Social Technological Environmental Economic Political
1. Further . Student equity & | 1. Sustainability 1. Jobs: Insecurity, 1. Border restrictions
diversification of digital equity casualisation & & student mobility

2. Funding for higher
education

3. Data privacy

Workshop 3: 15 February 2022

The research team hosted a 90-minute virtual event on 15 February to identify the 2021-2022 educational
technology and practice trends. Prior to the session, participants were provided with the STEEP trends for
review. During the first part of the session, participants discussed the trends and if any additional modifications
were needed. Then, for the remainder of the session, groups were tasked with identifying the educational
technology and practice trends that they thought might have significant impact in addressing the STEEP trends.

Seventeen participants took part in the session, however, only six participants completed the post session
demographic survey. The majority of participants in the survey (n=5) had been in their positions for less than

nine years, with most of the participants (n=4) working in higher education for 10 years or more. Most (n=5) of
the participants had worked in other sectors as well. The disciplines represented were Computing & Information
Systems, Teacher Education, and Business & Management.
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The 17 participants in the session identified various trends for consideration. This list of trends was then
circulated amongst participants over a two-week period for review and commentary. The aim of this extra step
was to ensure Contextualising Horizon was presenting a consensus of the regional sector’s horizon trends,
technologies and practices.

Following the review period, the technology and practice trends were reviewed by theme. Where trends might
be related or have significant overlap, they were collapsed into a single category. In total, 11 tech trends were

identified. Given the low attendance at the event, the research team made the decision to survey participants to
further validate the trends and to identify the final six trends.

Educational Technology and Practice Trends Survey

A survey was sent to all individuals who had participated in at least one of the previous workshops. The survey
listed the 11 technology and practice trends and their descriptions identified in the February workshop.
Participants were asked to select the six trends they felt would be important over the next 12-18 months and to
provide demographic information. In total, 78 participants were surveyed, and 27 valid responses were received
(a 35% return rate). Seven trends were identified due to a tie among the bottom three trends:

Self-care and well-being for staff and students (13.58%)
Redefinition of pedagogies (13.58%)

Blended models of learning (12.35%)

Educational technology infrastructure to enable learning (11.73%)
Accessible content and digital equity (9.26%)

Microcredentials (9.26%)

Co-design of higher education (9.26%)

Participant demographics were similar to previous sessions. Most participants (n=21) have been in their role for
less than nine years, but the majority of participants (n=17) had worked in higher education for 10 years or
more. Participants also identified as having worked in sectors other than higher education. More academic staff
(n=17) than professional staff (n=10) responded to the survey. Again, the greatest number of participants
represented were from Teacher Education (n=11). Science & Mathematics, Computing & Information Systems,
Nursing, Business & Management, and Humanities, Cultural & Social Studies were also represented.

Regional Representation

The Contextualising Horizon project aspires to capture the Australasian regional perspective. As such, as part of
the demographics collected as part of the project, participants were asked to identify the entity they represented.
Using this data, the research team tracked from where in the region participants came. These results are
summarised in Figure 3.

For the 2021-2022 Contextualising Horizon, input has primarily come from Australia and New Zealand, with
some representation from Japan. The majority of participants come from eastern Australia.

Discussion

For the first iteration of Contextualising Horizon, there were three key aspects worth noting. Firstly, the
demographics and quality of the participants involved in the project were often well known and experts from the
field. Secondly, observations on the process will inform improvements for future iterations of the initiative.
Thirdly, the trends identified through the process have yielded and confirmed that there are regional deviations
from the EDUCAUSE Horizon Report.

The Panelists

The participants in this initial iteration of Contextualising Horizon demonstrated both experience and knowledge
in higher education, as well as a broad view of learning and teaching. While most participants had only been in
their current roles for nine years or less, the majority of the participants have been in the higher education sector
for 10 years or more, and a number of the participants had identified as working in other sectors, including
vocational education, K-12 and corporate/industry contexts. This suggests that while participants may not be
long in their current roles, they have shifted and experienced roles both in and out of the sector.
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Figure 3: 2021-2022 Contextualising Horizon representation

From a disciplinary perspective, when mapped against the QILT (2021) disciplinary categories, participants
only represented eight of the 21 discipline areas. Teacher Education, Business & Management, and Computing
& Information Systems were well represented. Given ASCILITE’s focus on the use of computer technology in
tertiary education, representation from computing and education is not surprising. Further, the high involvement
from Business and Management is largely due to the involvement of members of the Business Education SIG,
ASCILITE’s only discipline-specific SIG. Disciplines, such as Science and Mathematics, Agriculture and
Environmental Studies, Nursing, and Communications were underrepresented, and other QILT disciplinary
categories, such as Tourism, Hospitality, Personal Services, Sport and Recreations; Law and Paralegal Studies;
and the medical and allied health disciplines were not represented at all. Increasing the breadth of disciplines
may be worthwhile for expanding perspectives in future iterations of the initiative. However, this may be more
aspirational than achievable, as engagement with ASCILITE and the increasingly trans-disciplinary use of
technology-enhanced learning practices and tools has historically been uneven amongst disciplines (ASCILITE,
2021).

The Process

A design-based research methodology underpins Contextualising Horizon. This methodology adopts the
position that learnings from each phase inform the next phase and that the overall review of the process allows
for revision of subsequent iterations. Three key learnings emerged from the process. First, the environmental
scanning processes requires socialisation with participants and time to implement. Second, “Australasia” as
applied in the project required clarification, and some work was done on this to create the definition that
ASCILITE now uses. Lastly, broadening regional involvement will be important in future iterations to reduce
bias within the region, thus the team will need to encourage participants from outside Australia.

The environmental scanning processes used in the initial phases of the project to identify the STEEP trends
challenged some participants and required more time than initially anticipated. As experts in education and
educational technology, participants in the early phases of the project expressed their discomfort in discussing
issues outside their professional comfort zones, particularly providing commentary on economic, political and
environmental issues. In contrast, participants seemed much more comfortable when it came to addressing the
technology and practice trends in Phase 3 of the process. The process of probing the STEEP categories and
identifying trends required participants to think more broadly about the sector and to speculate about the
potential impacts. There was very little time in advance of the first workshop session to introduce the
environmental scanning process. To assist with accelerating the process, participants were provided with
coaching and templates on which they could formulate their ideas, but it was clear that some additional supports
were needed. The project and the workshop were conceived just weeks before the conference; this rapid
turnaround did not afford participants the time ahead of the conference to consider the influences and impacts on
the higher education sector prior to the session. Subsequent offerings will provide better guidance and lead time
in preparing for the STEEP discussions.
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Also, during the process of identifying trends, a question was raised about the scope of “Australasia”.
Australasia in the context of this iteration of Contextualising Horizon was initially restricted to Singapore,
Australia and New Zealand. However, participants identified that the region represented countries across the
Asia Pacific region more broadly. Therefore, the definition was then broadened within this iteration to be
Australia, New Zealand, Malaysia, the Philippines, Melanesia (New Guinea and the island groups lying east and
southeast as far as and including New Caledonia and Fiji, Micronesia (e.g., Solomon Islands) and Polynesia.
Southeast Asian Countries including Brunei, Burma (Myanmar), Cambodia, Timor-Leste, Indonesia, Laos,
Singapore, Thailand and Vietnam were also able to be included. This also included Hong Kong, Taiwan and
Korea. Participants in this iteration of Contextualising Horizon mostly came from Australia, with the greatest
proportion of those participants based in eastern Australia. Therefore, it is acknowledged that, while groups
attempted to adopt a regional perspective, the environmental scanning and technology and practice trends may
not be representative of the entire Australasian region. The broadening of representation from the region will be
examined and built upon in future iterations of Contextualising Horizon.

Regional Trend Differences

Contextualising Horizon achieved its aim of identifying the influence, impacts and technology and practice
trends for the region for 2021-2022. While there were similarities and overlap with the themes of the 2022
EDUCAUSE Horizon Report, the participants in Contextualising Horizon identified additional themes, signaling
regional idiosyncrasies. This has significant impact for institutional leaders, researchers and practitioners who
may use the EDUCAUSE Horizon Report to inform discussions and decisionmaking, particularly in instances
where a regional view is more relevant.

In both Contextualising Horizon and the EDUCAUSE Horizon Report, STEEP trends, such as funding for
higher education, sustainability and environmental concerns, financial deficits/insecurity, and exploration of
different learning modalities were similar. In the Australasian context, however, social and technological issues
had greater emphasis on capacity building, equity and digital divide issues, and mental health and wellbeing. By
contrast, the EDUCAUSE Horizon Report placed greater emphasis on topics such as hybrid and online learning,
skills-based learning, and learning analytics and big data. These differences have more than likely been
influenced by the COVID-19 pandemic’s regional impacts and the inequities in access to reliable connections
and technologies and the lockdowns experienced across the region. Likewise, a heavy regional investment in
Indigenous issues and reconciliation elevated that as a critical influence, which is not as prevalent in North
America.

In terms of the practices and technologies selected in the two regions, there were also similarities and
differences. An emphasis on blended/hybrid learning models and modes was common across the two reports.
However, the 2022 EDUCAUSE Horizon Report placed greater emphasis on tools, such as Al and learning
analytics. Meanwhile, the Australasian trends demonstrated more humanistic concerns, such as self-care and
wellbeing and issues of access in learning materials, and co-design of higher education. Furthermore, the
Australasian perspective looked at educational technology and university infrastructure more broadly,
suggesting the adoption of technologies to support learning, whereas the Horizon Report placed greater
empbhasis for educational technology infrastructure in the development of hybrid learning spaces.

Next Steps and Conclusion

The identification of limitations and notes for further improvement are integrated into the Contextualising
Horizon process. Contextualising Horizon assumes an iterative design process to enable adaptability and
continuous improvement. As the first iteration of the process and in line with design-based research
methodology, revisions were expected. The following are critical limitations and key areas for improvement:
Continue to engage the community and affiliates with the environmental scanning process.

Plan more time to conduct scanning activities and discussions.

Expand the scope of participation to represent the Australasian region more broadly.

Broaden the involvement of disciplines included in the scanning process.

This scan of the horizon is an important contribution to the field, and while environmental scanning can be
difficult (Bishop, 2009), it allows us to brace for change in certain areas. Thus, this report will be used by the
sector in the year to come and allow us to work towards the changes identified. It is also noted that scanning is
most useful when repeated regularly (van Rij, 2010), and plans are underway to repeat this Australasian process
annually.
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The differentiation of Contextualising Horizon trends identified from the Horizon Report indicate that this is a
worthy endeavour to continue to inform the educational technology and practice landscape in the Australasian
region. The research team intends to continue Contextualising Horizon for 2022-2023 and has already begun
planning for the next cycle, with consideration of the process issues identified through the first iteration. We
hope that the community and affiliates will continue to connect with, engage in and value this worthwhile
process.
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Reconnecting relationships through technology

Fostering connections for professional identity formation:
two case studies of Discord discipline-focused
communities

Eva Heinrich, Lucila Carvalho
Massey University

This research focusses on the links between online communication environments in university
teaching contexts and supporting students in their professional identity formation. The online
communication environments studied have been formed with Discord (https://discord.com) to
complement the learning management system by providing informal chat-based environments.
These environments can be easily maintained beyond semester limitations and membership is
independent of enrolment status with the teaching institution. The first of two case studies is
situated in the disciplines of computer science, information technology, mathematics, and
statistics. A Discord community of current and past students and academics has been active for
over three years. This community has developed organically and provides students with a variety
of support — for specific courses and for their disciplines more generally, for making connections
with others, and for gaining insights into their future professions. The second case study examines
the introduction of Discord in support of a second-year veterinary sciences course. The learning
design of the course aims at connecting knowledge to practice, and at helping students to
understand the links between course content and professional work. Discord was introduced as a
first step towards establishing an online community of students, academics and veterinary
professionals. In interviews with students (first case study) and academics (second case study) the
links between the Discord communities and professional identity formation are examined.

Keywords: chat-based online communication, student-professional communities, professional
identity formation

Introduction

One of the core functions of universities and tertiary institutions is to prepare students for future professional
roles. Students need to develop an ability to respond to the demands of work tasks and professional workplaces,
and more so, they need to understand how to deal with real-world problems so that they can meaningfully
contribute to society (Markauskaite & Goodyear, 2017). Professional identity formation is seen as an important
step in helping students to prepare for work life and has replaced a narrow focus on employability skills
(Tomlinson & Jackson, 2021). Professional identity formation is a complex process that draws on multiple
components. Nystrom (2008) describes the stages of professional identity formation individuals typically go
through as non-differentiated, compartmentalised and integrated identities. On their way to becoming
professionals, students negotiate the interplay of the personal and professional aspects of their lives. According
to Tomlinson & Jackson (2021) this process involves building human capital (specialised and generic
knowledge and skills), cultural capital (insights to enable understanding of socio-cultural practices), and social
capital (ability to connect with significant others) as important aspects of professional identity formation.

Nystrom (2008) emphasises the important role both university and work contexts play in professional identity
formation. While professional identity formation can be aided by work placements or work-integrated-learning
(Jackson, 2017), community of practice models (Lave & Wenger, 1991; Wenger, 1998) are another important
approach and highlight the role of higher education, for example by connecting students with alumni and other
professionals (Jackson, 2016). A yearly education forum, connecting employers and students across Australian
universities to network, develop skills and discuss transition-related challenges (Gill, 2018), is an example for
such an initiative.

Even though many approaches may contribute to professional identity formation, professional networking can
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arguably play a key role. With a general shift to online communication and networking and a reduction in
opportunities for in-person meetings in times of the COVID-19 pandemic, attention has shifted to examining the
affordances of online professional networking. Research in networked learning provides a solid body of
evidence for professional learning as part of online, formal and informal networks, with many studies exploring
collaborative learning in networks or communities (Carvalho & Goodyear, 2014; De Laat, 2012; Hodgson,
McConnell & Dirckinck-Holmfeld, 2011; Jones 2015).

Studies, such as Heidari et al. (2020), establish links between online social networking and professional identity
formation. Other studies foreground the use of specific platforms to foster connections amongst members of a
network. For example, LinkedIn is seen as the premier online professional networking platform (Carmack &
Heiss, 2018; Davis et al., 2020) and features in several studies.

Davis et al. (2020) examined engagement with LinkedIn for professional networking with a focus on finding out
if online networking is comparable to in person networking. The authors found networking with LinkedIn
brought a variety of career benefits. Important factors included the frequency of LinkedIn usage and learning
about interests and activities based on postings of contacts to plan how to approach these contacts.

Carmack and Heiss’ (2018) research was situated in a business communication studies context and aimed at
helping students to successfully engage with LinkedIn for finding internships and jobs. The study showed that
students mainly used passive features of LinkedlIn, such as creating profiles, instead of using LinkedIn actively,
such as approaching others, introducing themselves, seeking information or requesting feedback. The authors
found that students are “not using the networking site for networking” and suggest that “It is unlikely that
simply asking a student to launch a LinkedIn profile will teach them the communication skills needed to
network effectively on the site” (Carmack & Heiss, 2018, p. 156).

A recent study by McGregor et al. (2022) introduces a project aimed at assisting students in the life sciences in
the development of professional networking skills using closed LinkedIn groups. The authors refer to the
importance of using online platforms for professional networking and to the need of separation between social
and professional networking. Results of the study suggest that students are interested in developing their
professional networking skills but lack confidence, e.g., in making their own postings. McGregor et al. (2022)
found closed LinkedIn groups effective for connecting students and staff with alumni of their discipline areas.

Anders (2018) describes the redesign of an undergraduate business communications course by integrating
networked learning principles and assignments targeting social networking skills. The aims included increasing
students’ self-efficacy to positively impact professional development, drawing on both educational and social
capital. Besides LinkedIn, tools such as Google Docs and Google Communities were used to facilitate open and
networked exchanges, reflecting workplace practices. Anders (2018) concluded that the opportunities for
networking with professionals provided in the course was valuable for the students’ professional development.
Further, the networked learning with peers that occurred in the course contributed to lowering communication
apprehension, preparing students for communication with professionals. Importantly, Anders (2018, p. 17)
found that “students need support to overcome apprehension and to develop self-efficacy for social networking
and communicating with professionals”.

The Networked Learning Editorial Collective (2021) defines networked learning as involving “processes of
collaborative, co-operative and collective inquiry, knowledge-creation and knowledgeable action, underpinned
by trusting relationships, motivated by a sense of shared challenge and enabled by convivial technologies” (p.
320). This definition also highlights the importance of promoting connections “between people, between sites of
learning and action, between ideas, resources and solutions, across time, space and media” (Networked Learning
Editorial Collective, 2021, p. 320). The importance of networking for graduate students on their path towards
joining academia as their professional field was raised by Kim and colleagues (2021). They emphasise the
importance of relationship building, of claiming one’s space as member of the academic community, of actively
contributing and creating welcoming and inclusive spaces. Like the authors of other studies, Kim et al. (2021)
point to the increasing importance of online engagement and describe an online community for early career job
seekers. The authors used Slack as a platform, and established a Slack channel as a “supportive, inclusive, non-
anonymous, and multi-way communication forum” (Kim et al., 2021, p. 310). With a focus on connecting,
providing information and support, the Slack channel facilitated a supportive community of academics on a
variety of experience levels.
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The brief review of the literature presented sets important foundations for our research.

e Professional identity formation is a complex process that stretches over several years of study and early
professional live; it requires subject knowledge but also understanding of workplace culture and finding
one’s place in relationships with others (Nystrom, 2008; Tomlinson & Jackson, 2021).

e Higher education plays an important role in assisting students with professional identify formation (Jackson,
2016) and initiatives in variety of disciplines show how educators are trying to assist students in professional
identity formation via the provision of online communication spaces; communication with peers forms a
valuable step towards communication with professionals (Anders, 2018).

o Authors report that students need support to build the confidence required for active participation in online
communication spaces (Anders, 2018; Carmack and Heiss, 2018; McGregor et al., 2022).

Our context and the argument for Discord

The context for our study reaches back to 2018 when a tutor in the computer science and information
technology (CSIT) subject areas introduced Discord (https://discord.com) to complement the learning
management system. Discord is a chat system that provides groups with dedicated online environments (servers)
featuring a variety of communication channels. Anyone can setup their own servers. Users join by invitation.
Discord is available at no cost, is ads-free and does not have social media features such as recommendation
algorithms. Besides text-based chat, Discord also features audio and video support, file sharing and meeting
support. An introduction to using Discord to assist groups is available at https://discord.com/college. In the
CSIT context, the motivation for introducing Discord was to facilitate communication among students and staff
by using a chat tool already popular with many of the students (personal communications). The use of Discord
quickly grew, extending to all CSIT courses and, on student demand, stretching into mathematics and statistics
courses. Informal observations showed that Discord was highly successful in connecting students and staff.
Besides enhanced communication within courses, communities developed in which current and past students
discussed a wide range of topics relating to study disciplines, course advice and professional issues. In 2022,
academics in veterinary sciences started to use Discord in one of the core courses of the bachelor program. The
initial aim was to increase online communication within the course setting, addressing the traditionally low
levels of exchange in the learning management system forum environment. The longer-term goal was to explore
how Discord could help to form an online community of veterinary students, alumni in veterinary practice and
academics.

Veterinary sciences is an area with a with a strong sense of profession and a professional body that regulates
study and professional learning as well as practicing requirements. Following the definitions provided in
Johnson (2001), veterinary sciences is a strongly differentiated profession. The concept of professional identity,
as described in Fitzgerald (2020) for health-related fields, is highly important and supporting students in the
development of their professional identity should be part of their university education (Cruess et al., 2019). In
contrast, CSIT can be considered a non-differentiated profession, again following the definition provided by
Johnson (2001). While CSIT has some characteristics required for professions, such as an esoteric body of
knowledge, professional organisations and a code of ethics, the roles within the area are highly varied and there
is no professional oversight defining these roles or controlling access. Still, professionalism is an important
topic, and a professional standard is highly desired, as can be seen, for example, by looking at information
provided by ITP (https://itp.nz), an organisation representing information technology professionals in New
Zealand. The CSIT example provides a well-established online community in a discipline area related to a
loosely defined profession, whereas the veterinary studies example has an emerging online community in a
discipline related to a tightly defined profession. We suggest that this context provides an interesting platform
for the examination of opportunities for supporting students in professional identity formation.

In contrast to the studies reviewed in the introduction, the online communities we are looking at are based on
Discord and not on LinkedIn or Slack. We are not aware of other research on professional identity formation in
Discord communities. Based on prior research (Heinrich et al., in print; Kahu et al., in print) we suggest that
Discord is well-suited to support online communities that facilitate students’ development of professional
identity. Discord provides an environment for informal communication, where connections among students and
between students and staff can flourish and makes it easy to maintain active communities beyond semester
durations and course enrolments. This allows connecting students of different year levels, current and past
students, and all staff from a discipline area, and creates an environment for a learning community through
opportunities for engagement in collaborative, co-operative and collective inquiry (Networked Learning
Editorial Collective, 2021).
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Methodology

The two discipline areas described in the context for this research form the two case studies for this article. The
first case study focused on the analysis of the use of Discord in combination with Moodle in the context of
CSIT, mathematics and statistics courses at a New Zealand university over several years of teaching. Nineteen
students were interviewed, and the resulting data were analysed using both structured and thematic coding,
initially guided by literature on student engagement (Kahu & Nelson, 2018) and communication spaces (Healey
etal., 2008). The second case study focuses on the use of Discord in combination with Moodle and content
provided via kuraCloud in a second-year course (130 students) in veterinary sciences at a New Zealand
university. This study is in progress and for the first phase four teachers involved in the course were interviewed
from a learning design perspective (Goodyear et al., 2021). Both studies were assessed following our
university’s ethics guidelines and conducted under the low-risk ethics notifications framework.

For the research presented in this article we analysed the data collected for the two studies under the angles of
discipline communities and the development of professional identities. For the first study we were able to build
on existing codes such as university-wide-connection, outside-university-connection, non-course-discussion and
ongoing-connection. For the second study we focused on coding for the veterinary professional community and
community hopes based on Discord, as well as statements relating the students’ readiness to participate in the
communities. Participants are referred to using pseudonyms.

Findings
Case Study 1: Computer Science, Information Technology, Mathematics and Statistics (CSIT)

Looking at the first case study, our focus in this article is on the exchanges that happened within the discipline
communities beyond course boundaries. In CSIT, staff operating the Discord server had set up a variety of
community channels open to anyone on the server beyond semester times. The community channels stay open
and do not close when the teaching semester ends. This sense of connection is important, as Stevie said, ‘people
do still talk to each other in the other [non-course specific] channels which are available permanently’.

The students welcomed the ability to connect with others across courses on a social level and to gain insights
about other people’s experiences, as identified by Jennifer who mentioned, ‘it is nice to chat with people who
have done the same sort of thing’. Similarly, Dixie who described how the Discord channels facilitate
connections across courses for off-campus students, said ‘we can see each other, we can talk about how it’s all
going’. The special importance of the Discord community for off-campus student was also reported by CJ, ‘as a
distance student, it helps sort of give you that camaraderie of studying’.

Being able to connect with more advanced students was seeing as valuable. Both Rabbit (‘I can talk to someone
who’s taking like a level up’) and Stephan (‘they’ve helped me along with it”) talked about receiving help from
more senior students in mastering the concepts. Others, like Kate, emphasised the usefulness of having help
regarding course advice.

Kate: It’s good for gaining insight on courses and how people found them and recommendations for
future study too.

Participants pointed out how the Discord community helped making industry connections. This can be as simple
as listening in as described by Kate who follows conversations to check ‘if there’s anything in the industry that’s
interesting going on’. The Discord community includes part-time students who already have professional roles
and alumni. Ben refers to this connection when saying ‘they can also provide even more insight’ as compared to
undergraduate peers, who are not yet in professional roles. Ben benefitted from being pointed into the right
direction when wanting to learn things ‘related to [his] career’. Similarly, Stephan also made the connection to
the professional space:

Stephan: I’ve made a couple of friends from Discord, and that has been useful in my career. One of
them, is | believe starting to do his masters now, he is a Senior Solutions Architect. | was asking how to
progress, interview tips and things like that, hiring people, and he helped me with that, and I, myself
have got a job with [...] now

The students expressed the valuable role Discord plays in facilitating connections to others who share their
passions for their subject areas. The computer science and information technology server has a programming
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channel and Ben has used this channel to talk to others ‘about programming specifically’ and found this highly
useful as ‘programming is a large part of [his] major’. Likewise, Amy enjoyed how their statistics lecturer used
Discord to share ‘live videos about R’ and how helpful this was even for ‘someone not doing those specific
courses necessarily’. Jennifer and Stevie described how students have created a channel for ‘people who are
interested in pursuing higher level maths’ (Jennifer).

Stevie: We invite other [university] students who are taking any maths courses, and we post resources,
and we have study sessions together. We also have a bunch of things that, you know, people can jump
in on so just like fun maths videos that you might want to learn about so you can tell that these guys
they, they really love math and they want to have fun and understand it. And that’s what, what, Discord
has facilitated for us.

Case Study 2: Veterinary (VET)

The course at the centre of our second case study is an anatomy and physiology course taken by all students
enrolled in a bachelor’s in veterinary science. Students work through lectures and quizzes online in their own
time. Twice-weekly sessions on campus provide opportunities to explore, discuss and consolidate knowledge. A
central aim of the course is to guide from recall of facts towards application in clinical situations to prepare
students for when ‘they’re standing in a surgery with one of the surgeons in fifth year’ (Jude). The learning
activities were designed to challenge students, to put them into situations of ‘productive struggle’ (Ash), while
providing them with enough support to find solutions. The teaching team focuses on the importance of making
students ask questions as formulating those questions is ‘really helpful for identifying the gaps in your
knowledge’ (Mia). The course design allows lecturers to build ‘rapport with the students’ (Jude) instead of being
the ‘anonymous person’ (Jude). The students work in groups, for example in analysing weekly problem
scenarios. Besides targeting subject knowledge, this aims at building strong relationships among students to help
them cope with the demanding degree program. Establishing connections is perceived as highly valued by the
lecturers:

Sam: What they don’t understand is that they need those connections with their classmates to be able to
survive the degree, you know it’s a long, hard degree, you need your peers.

Ash: It’s really important that they get good social relationships with each other, because it’s ... a five-
year degree, is a long haul, the workload is really intense, and they need to look after each other.

Part of the motivation for strengthening the online communication component of the course ‘is to include the
people who weren’t able to make it to the lab in person’ (Jude), something that has been an issue over the last
years, with international students being located offshore and others isolating at home, with COVID-19. The
Discord online communication space has been used to provide updates, for example by posting about the weekly
case studies, but also for strengthening relationship building, as ‘they had all of Semester one last year, and yet
they don’t know who other people are in the class’ (Sam). Using Discord aimed at improving online
interactions, as previous experience was that the forums in the learning management were hardly used. As Mia
said, ‘it’s replaced what might have previously happened [on Moodle] in the forums, but never really worked
that well’. The idea was to ‘get that same kind of feeling of interaction [as in the hands-on sessions on campus]
and just keep it going throughout the week, rather than just on Friday or Tuesday classes’ (Ash). Besides
strengthening the communication within the course, a longer-term goal is to connect students across year levels,
and with past student, practicing vets and staff.

Ash: | definitely want to eventually explore that whole kind of vertical possibility of Discord, across
cohorts and new graduates even, or whoever the whole profession.

As a first step towards connections across year-levels, several third-year students were invited to join the
Discord community. Staff were hoping for ‘students in the class to ask questions and have some senior students
chime in and sort of help answer them’ (Jude), and for getting ‘peer teaching going’ (Ash). The thought was that
the second-year students might relate more easily to their senior peers than to staff, and also that senior students
can have an opportunity to experience being on a tutor role.

Compared to the very low levels of online communication on the learning management system forums in
previous years, more exchanges happened in the Discord environment, even if that only ‘has happened to a
small degree’ (Jude). There were postings around tutorial question, for example related to the completion of
diagrams, where ‘another student might offer their own version that’s got the missing part’ (Ash) and ‘there’s
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quite a bit of discussion’ (Sam). Some of the exchanges have created valuable learning opportunities for the
whole class.

Jude: [There] have been like really good questions, like really nice for someone to ask it and then for
everyone to be able to see the answer.

While seeing ‘huge potential’, Ash says ‘we haven’t really realised it yet’. The students who asked questions
online ‘are probably the ones that would also tend to dominate discussions in any kind of like format’ (Ash) and
‘the vast majority of our students don’t tend to use it to post questions’ (Jude). While the questions posted by the
strong students have been valuable, Mia would have liked to see ‘some more conversation about some more
basic concepts ... more helpful for a bigger proportion of the class’. Jude observed that most interactions consist
of students posting questions and staff providing answers and said, ‘I don’t know if we’ve quite developed that
sort of peer-to-peer aspect so much yet’. A lack of confidence seems to be an important factor in the hesitancy to
contribute to the Discord community. Mia reported on conversations with students who explained their
hesitancy in contributing with their own postings.

Mia: They are too shy to post anything on Discord because they think that the other students know
more than them and what they’ve asked to be silly.

Being part of the veterinary profession and a tightly controlled degree structure offers opportunities for the
establishment of a rich online community. All students take the same courses, ‘we have essentially ... a
continuation of the same course next semester’ (Jude) and introducing Discord ‘the first time this group would
be brought together would be quite different” (Mia). Veterinarians in New Zealand are tightly connected. As the
only veterinary school in the country, the school educates new vets, provides professional development and
plays an important role in the registration of overseas-trained vets. As Ash puts it, ‘it’s a very, very small
veterinary world’. Due to these connections, practicing veterinarians feel close to the university and are willing
to get involved. Ash stated, ‘I’'m always amazed ... how many vets in practice actually really want to contribute
to student training’, and explained how this could be done, for example by posting photos of cases and
challenging students to come up with diagnoses. Within the university, Discord provides opportunities to enrich
students’ learning by posting events from the associated teaching hospital, with ‘putting up cool stuff ... things
that are relevant ... have happened in the vet hospital’ (Ash).

Discussion

The first case study shows evidence of well-established online community that connect students across year
levels and are sustained year-round beyond semester times. Students discuss their discipline areas, ask for and
receive course advice, ask for and receive insights relevant to their career development. This evidences that
human and social capital building is happening in the Discord community. Students use the online space for
networking, in contrast to what Carmack and Heiss (2018) reported in their study in which students did not
engage in networking. Like in the closed LinkedIn group researched in McGregor et al. (2022), the Discord
community serves to connect students with alumni. As the professionals who are part of the community are
recent graduates (or part-time students working already in industry), the community forms a relatively low
stakes environment that allows students to build confidence, something also valued in the study by Anders
(2018). Students build relationships in the Discord community, similar to Kim et al.’s (2021) observations from
their Slack community, and students also benefitted from contact with professionals from their professional
area, like reported by Anders (2018).

The second case study describes the early efforts of a group of teachers aiming to build an online community for
their discipline of veterinary sciences. While using Discord has increased the levels of online communication
compared to prior reliance on the tools in the learning management system, the utility of the new Discord online
community is still under negotiation. Though a good first step, challenges around student confidence were
observed and seem to have limited a richer exchange. The hesitation to contribute actively compares to
experiences reported by McGregor et al. (2022). Davis et al.’s (2020) thought, that those already good in
networking face-to-face might be also good doing the same online, is reflected in the observations on the
contributions of the veterinary students. Introducing Discord may require careful consideration for strategies
that can help foster interactions.

The second case study is situated in veterinary sciences, an area linked to a strongly differentiated profession.

This means that the program of study is highly regulated, with all students taking the same set of courses. It also
means that a close professional community exists in which the university plays a central role. The study
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participants have expressed a strong desire to reach into this professional community via an online environment
that brings the professional community and students together. They see valuable opportunities for their students
to benefit from interactions with veterinarians outside the university and in the university’s teaching hospital.
Such interactions would align well with the aims of the course discussed which is designed to guide students on
their path towards professional practice.

We suggest that professional identify formation is happening as part of the interactions in the Discord
communities discussed in the first case study. This developed organically, facilitated by the informal nature of
the Discord environment, and by the way the Discord channels were setup to provide communication spaces for
discipline areas. Other publications (Heinrich et al., in print; Kahu et al., in print) explain why it is unlikely to
achieve such online communities within learning management systems. The second case study shows the
potential for supporting professional identity formation using Discord as part of a learning environment. While
there is a long way to go, first steps in increasing online communication have been achieved, and, besides the
efforts of the teaching team in encouraging interactions, students and teachers also need to get familiar with the
affordances Discord provides. We assume Slack could be used in similar ways to Discord based on the
experiences reported by Kim et al. (2021). We know that Ash considered the use of Slack but decided for
Discord on hearing about the success in the CSIT area. We suggest that LinkedIn would be less suited than
Discord. LinkedIn’s focus is on creating profiles and networking to improve one’s positioning for the job
market. This is important, yet this seems to be more related to the later stages of professional identify formation.
While it is possible to create closed groups and connect students and alumni in LinkedIn (see McGregor et al.,
2022), students first need to grow in confidence, and need to develop their professional networking skills over
time. Setup as in the CSIT context, with community channels and channels dedicated to individual courses,
Discord provides multiple opportunities for students to engage and grow, from making course specific postings
in a small group to engaging in a wider range of topics with the larger community. Discord is a chat tool that
foregrounds transient conversations (past conversations are available to search without drawing too much
attention on the individual). This adds to Discord lowering barriers to participation (publication under review)
and is in stark contrast to LinkedIn which centres on attention to the individual and their professional identity.

Conclusion

Professional identity plays an important role in graduates’ successful transition into professional roles.
Professional identity formation is a complex, lifelong process that draws on personal, private and professional
spheres of life. The years of university education play an important role in identity formation and institutions
should integrate support for identity formation into their programs. While this can be in the shape of work
placements or work integrated learning, initiatives within the university are also important and of particular
importance in assisting students with a gradual development of skills and confidence levels.

We have looked at two case studies. The first study focused on student voices and showed evidence of
professional identity formation in organically developed online communities in CSIT, mathematics and statistics
contexts using Discord. The second study, situated in veterinary sciences, explained the rich opportunities for
assisting students in their professional identity formation via an online community based on the characteristics
of the strongly differentiated veterinary profession. The study described the learning design of a specific course
that aims at preparing students for professional practice. The first attempt to establish a Discord community was
reviewed and highlighted the need for assisting students in building confidence for active participation, a pre-
requisite for successful professional networking. The study also reveals that strategies for encouraging
participation are also needed, as the platform alone does not magically encourage students’ co-operation or
collective inquiry. We suggest looking at the Discord communities from two directions — as a welcoming space
for the development of skills and confidence; and as a space that allows outside, professional influence into the
teaching settings.

We see many opportunities for further research, some of which are related to the limitations of our work so far.
Ouir first case study draws on interviews with students. What students reported shows clear links to professional
identity formation. Due to the qualitative nature of the study, we cannot assess what proportion of the students
in the discipline areas covered take an active role in Discord and experience professional identity formation. We
did not have access to the Discord chat data for our research. Informally we know that the Discord communities
continue to go strongly and feature many exchanges related to professional development. Gaining access to the
chat data would open up valuable research directions, for example in attempting to link exchanges in the course
and community channels to the stages of professional identity formation.

The data collection for our second case study continues and will include a survey with the students taking the
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course. The resulting data should provide further insights, for example on how students explain the apparent
reluctance to engage actively and their awareness of opportunities for professional identity building. The
teachers we interviewed see a strong potential in establishing a vibrant Discord community that links students
across year levels and interfaces with veterinary professionals. They are committed to push further ahead and we
hope to be able to research their progress.
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eCONNECt

Reconnecting relationships through technology

The Role of WeChat in Building Relationships amongst
International Students

Ke Chen, Cheryl Brown, Kathryn MacCallum
University of Canterbury

In recent decades, there has been an increase in studies on international students’ use of social
media in their host countries. However, there has been limited investigation on how these students
utilise social media to help them learn and adjust to their new surroundings. The purpose of this
study is to find out how one group of Chinese international Students (CIS), utilised WeChat to
support their living and study through building relationships amongst each other in New Zealand
(NZ). Nine in-depth individual interviews were conducted focusing on critical incidents that these
students experienced while studying in NZ. The analysis of these incidents yielded several
themes. The findings identified that CIS used social media in many different ways but primarily to
help them maintain and create social networks in their host country, construct and sustain
community, and engage in peer interactions and collaborative learning. Overall, CIS frequently
utilised WeChat for connecting with peers to cope with variety of issues, including emotional
support, building a social network, an outlet to vent about stress, isolation and depression,
amongst many others. This study highlights the importance of social media in creating a
sustainable connection amongst peers that contributes to student wellbeing in the higher education
sector.

Keywords: Social media, International students, Connecting peers, WeChat, New Zealand, Higher
Education.

Introduction

An international student is defined as, individuals who “leave primary support networks to undertake an
academic program, often in a new linguistic and cultural context™ (Barker 2012, p. 201). International students
are known to experience a number of transitional problems and difficulties when relocating to the host country
Separated from their familiar support systems, such as families and friends, international students may suffer
from isolation and loneliness whilst also coping with academic and living stressors (Neri & Cemalcilar et al.,
2005; Ville, 2008).

With the advancement of Web 2.0 technologies, international students commonly use social media to settle
themselves in host countries (Kaplan & Haenlein, 2010). Social media is virtual spaces that enable people to
create and share interest, ideas, thoughts and practices and is participatory and collaborative in nature (Kaplan &
Haenlein, 2010). The foundation of Web 2.0 in social media enables users to create profiles, connect with
friends, generate content and interact with each other synchronously (Kaplan & Haenlein, 2010). Research
consistently demonstrated that international students utilise social media to negotiate their challenges in the new
country (Fruzzetti, 2011; Kaplan & Haenlein, 2010; Mikal & Grace, 2012).

Social media plays a significant role in effective communication among users, particularly in informal settings
where conventional teaching and institutional activities rarely engage or reach students (Bull et al., 2008; Madge
etal., 2009). It also fills the gap and builds a bridge in connection with formal teaching and institutional
activities, particularly with courses which also have online components to their learning. This is because social
media enables users to create their own spaces, which leads to increased conversations among students. It is
vital to build relationships with peers for supporting student wellbeing. Consequently, using social media is
likely to enrich student experience by building peer relationships and promoting student wellbeing (Kizgin et al.,
2019).

Though some studies have found that there can be a detrimental effects to wellbeing when using social media
(Alavi et al., 2011; Thomée et al., 2011; Zaremohzzabieh et al., 2015), social media could be exceptionally
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beneficial for students who are isolated or require more flexible and informal learning spaces (Orton-Johnson,
2014). In the context of international students, social media allows them to consolidate old networks and form
new networks through regular communication online, which may positively affect their wellbeing (Zhu, 2011).
As social media provides flexibility for students to engage with each other, it has been proven that social media
enables students to build communities and retain connections with peer network (Ryan et al., 2011; Tosun,
2012; Valkenburg & Peter, 2009).

Despite the widespread use of social media among international students (Ryan et al., 2011; Tosun, 2012; Zhu,
2011), little is known about how international students use it to support themselves in the new environment of
their host country (Veil et al., 2011). Hence the aim of this study is to explore how international students utilise
social media (particularly WeChat) to assist in establishing themselves and engaging with western cultures in
their new host country. This study chose Chinese international students (CIS) in New Zealand as research
subjects for two reasons: Firstly, due to substantial cultural and societal differences with western culture, CIS
are more likely to face additional problems and difficulties throughout the adjustment process in the host
country (Yeh & Inose, 2003). Secondly, past studies conducted in New Zealand indicated that CIS have fewer
opportunities to form friendships and receive little local support from domestic students during their time in
New Zealand (Holmes, 2005; Spencer & Chen, 2004). Thus, CIS regularly seek support from online social
networking sites such as WeChat to cope with issues encountered while studying in the host country (Ye, 2006).
This paper also aims to explore the role of WeChat in building student-to-student relationships among CIS. In
particular, how do CIS use WeChat to influence their experience of overseas studies and maintain peer
relationships?

Methods

In order to explore the research question in-depth interviews were undertaken with nine CIS at the University of
Canterbury (UC) in NZ. To recruit students posters inviting participation were distributed across campus and
online. The study received approval for the university Human Research Ethics Committee (HEC 2021/158).
Nine students from four faculties, of which seven were female, and five were postgraduate students were
interviewed between late 2021 and early 2022.

Before the interview, each participant completed a pre-survey to gather demographic information and general
WeChat usage data. This data was used to inform the interview and the resulting analysis. The interviews drew
on the critical incident technique (CIT), which is a narrative inquiry approach aimed at recalling experiences of
critical events with on a specific focus (Gremler, 2004). In this study we asked the participants to recall a
situation when they used WeChat to assist them with their studies or life in New Zealand. The CIT approach
was chosen as it can disclose the lived experience of CIS by describing significant events and outcomes of using
WeChat that related to supporting their wellbeing. Each interview lasted from 30 to 45 minutes.

Drawing on Braun and Clarke (2006), thematic analysis was used as an inductive process involving recognising
themes while comparing and contrasting data. Using NVivo the analysis was undertaken in four stages. First, the
researcher familiarised themselves with the data by reviewing and reflecting on the narratives using memos;
Second, the data was coded exploring similarities and differences; Third, broad themes and subthemes were
identified. Finally, the themes were explored in more depth. In this article we will explore the outcome of this
analysis, in particular, the themes about how WeChat was used to reconnect relationships through technology.

Results and discussion

The predominant findings from this study indicated that WeChat could support CIS to maintain and expand
social networks, build and sustain a community, promote peer interactions and collaborative learning. Those
findings contribute to understanding how the use of WeChat influences the relationships of peers among CIS
through the three different areas.

Theme 1: Maintaining and expanding social networks

Maintaining contact with friends and family in their home country

This study found that CIS used WeChat to maintain regular communication with pre-existing networks in
China. All participants demonstrated the importance of using WeChat to keep in touch with their families and
friends. It was found that WeChat appeared to be the most efficient and useful communication tool for CIS to
manage relationships. Similarly, Krause (2006) also highlighted the significance of international students’
digital lives in terms of staying in touch with their families and peers in the home country. Furthermore, Sandel
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(2014) discovered that social media might be used to mediate cultural ties, which is critical to retaining cultural
continuity with one’s home country in order to cope with acculturation (Li & Gasser, 2005; Sandel, 2014).
According to Mikal and Grace (2012), “continuity provided by a sense of connectedness and the consistency of
online communities could reduce acculturation stress” (p. 300). Zhu (2011) explained that this digital experience
can help international students maintain their cultural identity. In other words, social media can help
international students practise and convey their culture (Park, 2016). Participant B emphasised the importance of
maintaining contact with people in the home country after transiting to a new environment,

‘WeChat helped me make a smooth transfer that allowing me to keep contact with previous
networks, as well as allowing me gradually to adjust to the new environment. If those networks
were taken away from me right away, | would have to be enforced to accept another habit. If that
happens, it will be quite difficult for me, and | will feel extremely lonely. If there are no platforms
for people to contact with friends when they come to an unfamiliar place, he or she will have to
deal with all the issues on their own. Therefore, WeChat plays a critical role in the transfer to the
new environment.’

The quote above highlighted the importance of WeChat for CIS in coping with the feeling of loneliness and
isolation after moving to a new country and adapting to a new culture. Participant B suggest that WeChat helped
him to reduce the stress and overcome loneliness. Previous research also found that social media enables
international students maintain connection with their home country (Gomes et al., 2014; Komito, 2011). Social
media may have the potential to aid international students’ social adjustment to the new surrounding through
keeping in touch with home culture and relationships (Gomes & Alzougool, 2013). According to boyd (2014),
the reason why social media could help users keep in touch with people in both their home and host countries is
that “social media alters and amplifies social situations” (p. 13).

All participants universally considered WeChat as an indispensable tool for keeping in touch with their friends
and families in China. For instance, Participant G described how WeChat helped her ameliorate the feeling of
isolation and loneliness after transiting abroad:

‘I was very unfamiliar with the environment when just arrived in New Zealand. Because my
English is not good, I’'m afraid to talk. At that time, I used WeChat to communicate with my
previous classmates, which was a crucial way for me to mitigate the anxiety during that time. |
almost didn’t know anyone here at the time and was not brave enough to make friends here.
WeChat was the spiritual pillar of the moment, and I used it frequently to communicate with my
friends in China.’

Participant G strongly highlighted the connecting support from her peers in China through WeChat after she
moved to New Zealand, which helped her to reduce the communication and mental barriers due to the new
environment. As Martin and Rizvi (2014) noted, social media could assist in the creation of “a feeling of
ongoing connection with (home country) places and networks” (p. 1018). WeChat plays a significant role whilst
transitioning to the host country, in maintaining previous relationships focused on enhancing the sense of
connectedness of CIS and their wellbeing. This is because social media can transcend time and space to keep
people connected.

Enriching social life in the host country and keeping updated with the outside world

The results showed that CIS used WeChat to develop new friendships in New Zealand. Participant B stated that
he mainly used WeChat for socialising in New Zealand. In his case, WeChat was primarily used by him for
social planning and keeping up to date with news. This finding was similar to other studies where social media
has the potential to broaden the spectrum of relationships in the host country (Hiller & Franz, 2004). Participant
I clarified that WeChat is the greatest and easiest way to get into the local Chinese community because almost
every Chinese in New Zealand uses it every day. As a result, CIS might make significant use of WeChat to
expand their social lives and enhance their experience in New Zealand. Participant H noted,

‘Joining more WeChat groups is the best way for Chinese international students to develop their
social networks here. Many Chinese people will form multiple WeChat groups for a variety of
reasons. You can always find what you need if you add a handful of WeChat groups. For example,
on the UC Chinese students WeChat group, there is a great deal of information, including a
variety of events for international. You can meet a lot of people If you can keep up with the news
and participate in those activities.’
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In contrast to Participant B who claimed socialisation as the primary motivation for using WeChat, Participant C
noted, ‘Sometimes | would switch off my WeChat on both my phone and computer, and put my phone in the
drawer. I don’t play games, but I will frequently open and check my WeChat updates, including WeChat public
accounts and chatting with friends, which will distract me from my study’. A range of evidence suggest that
social media could cause addiction that may inhibit learning (Junco, 2012; Lepp et al., 2015; Meier et al., 2016;
Paul et al., 2012; Samaha & Hawi, 2016), especially for those with low self-efficacy and self-regulation skills
(Meier et al., 2016). Nevertheless, the benefit of using social media as a supporting tool in terms of social
connection is evidenced by many scholars (Ellison et al., 2011; Thai et al., 2019; Zhu et al., 2013), including
most participants in this study.

Interestingly, Participant A used WeChat to develop virtual friendships. She reported using WeChat to
communicate with a friend met online:

‘I have a good friend I met through online. We both use WeChat to discuss events that have
occurred in our lives. Communication with her gives me a lot of confidence, which is a great
feeling. She is currently in Beijing. We met in a fitness-related WeChat group, and she added me
privately through the WeChat group. Because | usually send some relaxing and happy things to
the group, like some photos of my cooking. Then she wants to become friends with me and share
each other’s daily routine together. For example, we ask each other if one of us has been to the
gym, or if the aerobic speed has increased, and even how long the training time is.’

Participant A indicated that the communication with her online friend via WeChat enhanced her self-esteem.
She noted that WeChat provides her with a virtual space to express and share her feelings and experiences,
which positively improves her confidence. Additionally, the interpersonal relationship was developed due to the
shared interests and constant interactions with the online friend. Consequently, the enhanced self-esteem and
confidence through using WeChat to communicate with online friends improves participant A’s life satisfaction
and wellbeing.The increased self-esteem and perceived social support on social media can ease the symptoms of
stress and loneliness (Shaw & Gant, 2004), which could significantly influence individuals’ life satisfaction and
wellbeing (Valkenburg et al., 2006). While past research found that new culture and environment in the host
country could negatively affect international students’ self-esteem (Brown et al., 1992), social media allows
international students to connect with friends from the same cultural background online, which may result in
higher self-esteem (Buddington, 2002).

Furthermore, Participant A believed that making these virtual friend has a value. She believed these virtual
friends allowed her to express herself without any concerns. She noted, ‘In this kind of virtual world, with
someone | have never met in person, or in the state of strangers, | may be more open to share my actual ideas,
even if they are strangers’. In this case, WeChat facilitates new social communications by alleviating fears or
rejection, especially showing a profit for lower self-esteem users.

However this feeling was not shared by all participants, Participant D, reported a negative experience
navigating information problems on WeChat:

‘I was furious at that time. I felt compelled to reveal my personal information. It was when |
recently relocated to New Zealand and was unfamiliar with the leasing process. | had some
difficulties with a landlord | had known via WeChat during the process of renting a house, which
cause the privacy disclosure. | had known the landlord in WeChat before | moved to New
Zealand. He listed his house with home address, pictures, and a price, which | believe is
reasonable. At that time, 1 was in a hurry to find a house, and | thought the house was fine. And |
believe New Zealanders are trustworthy, so | had paid over two hundred deposits. But after | paid
the deposit, the landlord disappeared and nobody answered the phone when 1 tried to call him.
Finally, I had no choice but found a new landlord in New Zealand. One of my friends helped me
post news in some rental WeChat groups. But this led to a misunderstanding with my new
landlord. As a result, she took screenshots of our chatting history, including my enrolment, family
relationships, and even my bank account details, and posted them to the WeChat group, which
caused a heated discussion in the group. | was enraged and apoplectic by her behaviour. This
incident left an indelible mark shadow on my heart that lingered for a long time.’

Following the incident, Participant D became aware of the risk of security and privacy issues on social
networking sites:
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‘Firstly, WeChat can’t replace face-to-face communication. There may be traps and scams.
Secondly, after all, WeChat is only a non-visible communication platform. Once the opposite
party loses faith in people on WeChat, he or she may break the law by exposing other people’s
privacy and security. I have learned the lesion. We can’t 100% trust people online, and we should
communicate in person. Finally, we shouldn’t share our personal information with others online,
because someone might screenshot it and then make you famous.’

However, Participant A had a different viewpoint by saying:

‘When it comes to the privacy concerns when conversing with stranger online, we must evaluate
the risk for ourselves. I think everyone will need to make a judgement during online
communication, and then we will get a sense of whether this person is trustworthy. I think that
meeting up with anyone, even people in real life, carries a risk.’

To sum up, with the widespread utilisation of WeChat among Chinese people, a growing probability of
misinformation and security issues may occur. Nevertheless, it is undeniable that WeChat is important for CIS
to maintain and develop relationships. To intensively make use of the positive aspects of WeChat, it is
advocated that users should develop 21st Century Skills (Griffin et al., 2012).

On the other hand, CIS viewed WeChat as a source of up-date information. Social media could meet
international students’ needs for critical information to help them survive in a new country (Sin & Kim, 2013).
It allows individuals access to others who can share and contribute helpful knowledge and resources (Fisher &
Julien, 2009). In this study, it was discovered that CIS used WeChat frequently to look for information and
resources to help them acclimatise to the uncertain environment.

For example, Participant D reported that WeChat played a critical role in keeping her up to date on what was
going on outside of the lockdown bubbles in New Zealand. She considered WeChat as a more effective tool to
discover local news and information. As she explained: “WeChat gave me a big favour during the outbreak
because | could get the most up-to-date information from messages posted on a variety of WeChat groups. Like,
my Hometown WeChat Group, Classmates WeChat Group, and Neighbourhood WeChat Group, provided me
with the timely consultation and suggestions regarding the COVID situation, and helped me grasp the
epidemic’s progression and dangerous aspects to avoid, which made me feel good’. What she said reflected a
similar finding by Palen (2008), the fact that social media could play a significant role in delivering essential
information and support, as well as serving as an effective communication platform during a crisis.

In addition, she identified WeChat groups as the most useful function for extracting the latest news and
information due to the collaborative and synchronous nature of WeChat group chatting. For example,
Participant D reported: ‘There is an embassy in the UC PhD WeChat group. He will regularly present the most
up-to-date information for Chinese international students in New Zealand, such as New Zealand’s new border
policy, which will be beneficial to our studies and living here’. Furthermore, joining WeChat groups with shared
interests allows CIS to contact with a larger number of individuals, assisting in the development of their social
networks, which is critical for their adjustment. Meanwhile, the participants indicated a need for emotional
interchange and assistance from friends and families via social media, to support them in adjusting to New
Zealand. However, the results also informed social media users to carefully navigate information issues,
including privacy concerns. It requires online users to develop their cognitive, sociological, and emational skills
in the online environment to have a better online experience and then enhance their wellbeing (Martin &
Madigan, 2006).

Theme 2: Building and sustaining a community

Some participants used WeChat to create a community by bonding in a virtual space to communicate and
support each other. For example, CIS frequently build a variety of WeChat groups to form discussions,
exchange opinions, share feelings, and ask questions, which all contribute to building a sustainable community.
WeChat enables Chinese people abroad to maintain a sense of community, even though it is mediated by
technology. The exchange of knowledge and resources among members of social media groups, particularly
when it is a mutual communication, contributes to the building and developing of a community (Komito, 2011).
Some participants indicated that their WeChat group members would respond to their inquiries posted on the
group, and mutually they would contribute useful information and resources in the group. As a result, WeChat
could support the formation and development of communities through a shared commitment among CIS.
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For example, Participant F explained, ‘When we had difficulties in China, we normally asked for help and
received support from our families and friends there. But in New Zealand, we are scared to communicate reveal
our problems and troubles with our family for fear of them becoming worried about us. Hence, in the WeChat
group, everyone actually acts as a family member to support each other in New Zealand’. Furthermore, she used
WeChat to maintain ongoing communication among community members, which contributes to a healthy and
sustainable community:

‘We made some friends in person, and then kept in touch with through WeChat by sharing
content. For example, he made a kimchi today, and asked if anyone in the WeChat group wanted
to try it. Or someone complained the weather since the morning, like it was insanely hot yesterday
and why it is so cold today? Simply start conversation with these interesting daily topics and then
work together to solve some problems. | remember last time | was so angry and upset after
teaching a child and talked about this in the WeChat group. Then others in the group discussed
how they dealt with it, shared a couple of resources, and consoled one another. Sometimes we end
up with gathering for a delicious meal.’

This respondent commented that she used WeChat to preserve connection and community through exchanging
feelings and information via WeChat. The WeChat group members continued to engage in a rapport-building
community by sending messages, images, and comments in the group. According to Rheingold (2000), a virtual
community may occur “when enough people carry on those public discussions long enough, with sufficient
human feeling, to form webs of personal relationships in cyberspace”(p. 3-5).

Theme 3: Engaging peer interactions and collaborative learning

Some interviewees are aware of WeChat’s potential as a medium for setting up collaborative learning
opportunities as well as an informal learning network to share ideas and clarify issues. For example, Participant
G utilised WeChat to ask questions about the course and discuss group assignments. She reported,

‘We have several WeChat groups for different courses, which are used to address and discuss
questions related to the course. It is very efficient to do group assignments through WeChat
groups. We will allocate each person’s job after we join the WeChat group. We can search for
chatting history on WeChat even if we have forgotten the work or are unsure. Then someone will
send their completed part to the group, where others may view it at any time. There is also a
benefit that we don’t have to meet at a specific time and place. It is extremely efficient for our
studies when everyone is occupied with their lives. arrange a fixed time somewhere to meet up.’

This finding is in line with research by Mason (2006), who found the potential of social media to engage peer
interactions and collaborative learning in an informal way. However, only one participant did not use WeChat
for learning purposes. Participant A explained,

‘In terms of learning, WeChat is little use to me. Because I have no Chinese classmates here, there
is no learning group for me to join. If | have problems in my study, | will use Reddit, a widely
used software here that is similar to Douban in China, but it is a foreign version of English.
Because | study here, | suppose some experience in China does not necessarily suit for me.
Therefore, | don’t want to use Douban or WeChat for study. Actually, there are also a lot of
people sharing experiences on Reddit. For instance, recently | just added a Reddit section
dedicated to helping engineering students improve their resumes. | can take a screenshot of my
CV and upload to Reddit, then it will give me advice on how to enhance it.’

Nonetheless, most participants demonstrated that WeChat could facilitate collaborative learning and develop
peer relationships by building virtual communities to share information and collaborate with each other in a
collective way. As a result, WeChat could support CIS to engage in their studies and enhance student success, as
it creates an effective online environment for collaborative learning. This reflected a similar finding by Han et
al. (2016), who discovered that social media may assist students with course tasks and assignments due to its
features of diversity and flexibility for discussions and clarifying questions with other peers without the time
and location constraints.

Conclusions

This study aims to explore the role of WeChat in the development of student and student relationships among
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Chinese international students. The findings revealed that WeChat, as a social networking site, plays a critical
role in maintaining and expanding social networks, building and sustaining community, promoting peer
interactions and collaborative learning among CIS in host countries. Although some negative aspects of using
WeChat such as privacy risks and distraction, were also demonstrated by several participants, all respondents
agreed that WeChat serves a useful purpose in connecting peers. The relationship between technology and
connections was investigated, adding evidence to previous studies indicating that social media is important for
preserving ties and fostering a sense of belonging and connectedness among university students (Ryan et al.,
2011; Tosun, 2012; Valkenburg & Peter, 2009). Maintaining original contacts and making new social
connections through technology is especially crucial for international students when studying abroad.

This paper adds to the body of knowledge about international students and the role of social media in their lives.
Unlike the majority of past research on international students’ experiences and the influences of social media
use on users’ wellbeing (boyd & Ellison, 2007; Caligiuri & Lazarova, 2002; Kaplan & Haenlein, 2010; Kim et
al., 2015; Steinfield et al., 2008), this research looked at how a group of international students utilise social
media to for peer relationships among peers while studying in the host country.

The findings revealed that WeChat, as a social networking site, plays a critical role in maintaining and
expanding social networks, building and sustaining community, engaging peer interactions and collaborative
learning among CIS in host countries. Although some negative aspects of using WeChat such as privacy risks
and distraction, were also demonstrated by several participants, all respondents agreed that WeChat serves a
useful purpose in connecting peers. Furthermore, this research demonstrates the need of facilitating
international students’ social networking through the appropriate use of technology in order to improve their
experiences in the host country. Future research can use a larger sample size, such as a large-scale survey, to test
our findings further.

The findings of this study have practical implications for student support units in host countries. The results
highlight the importance of using technology to maintain and develop a long-term relationship or community
among peers. Despite the fact that people’s preferences for technology adoption vary, an increasing number of
students are looking for ways to stay connected in order to enhance their learning and wellbeing (Duffy, 2010;
Greenhow, 2011; Rosenfeld Halverson, 2011; Siemens & Weller, 2011; Smith, 2010). As a result, using
technology to develop student and student interactions is likely to maximise an ongoing and thriving closeness
among students without regard to time or location. Students will be able to deepen their relationships, cooperate
with one another, and improve their wellbeing as they become more flexible in keeping in touch with peers and
profit from the rise of opportunities provided by technology. It could especially beneficial for international
students who are in desperate need of making new friends or expanding their social networking opportunities,
all of which contribute to a successful adjustment and personal growth in the host country.
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Reconnecting relationships through technology

Co-creating a digital learning innovation framework
through design thinking approaches
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Although innovation is widely used as a marker of excellence by universities it remains a poorly
conceptualised idea, particularly in the realm of teaching and learning. In this paper, we describe
an institution-wide project to co-create a Digital Learning Innovation Framework at a large
Australian university. Through design thinking approaches a central learning and teaching unit led
a co-design process to investigate and define digital learning innovation within their institutional
context. This initiative involved a total of 114 stakeholders who design and deliver digital
learning innovations at the University. This paper reports on a tentative, working definition of
digital learning innovation and six guiding principles that arose out of this Digital Learning
Innovation Framework co-design process. In this way, this paper makes significant contributions
in conceptualising and contextualising practice-based innovation for digital education. Future
implications and limitations of this study are also noted.

Keywords: innovation, digital learning, design thinking, higher education

Introduction

The COVID-19 pandemic accelerated digitisation in every sector of education. The speed at which higher
education had to adapt its strategy and practice highlighted the importance of agile innovation as a key
characteristic of sustainable business models for contemporary universities. However, although the term is used
extensively by universities, precisely what is meant by innovation in the higher education context remains
unclear and under-investigated (Barger et al. 2021; Edwards-Schachter 2018; Hall & Lulich. 2021; Sanjay &
Aggarwal 2021).

A survey of publicly-available digital learning or technology strategy documents from 71 top universities found
that innovation was a core concept in most of these documents (Falvin & Quintero 2020). However, the authors
concluded: “the innovation proposed is frequently modest, centring on more efficient operation and incremental
improvement. Universities declare themselves to be innovative, but...analysis shows their conception of
innovation to be, paradoxically, conservative” (Falvin & Quintero 2020, p. 482). This finding is echoed by a
more recent study of 52 highly ranked American universities’ strategic documents (Hall & Lulich 2021) which
concluded that “though universities are recognizing the value of novel change, their plans, with few exceptions,
do not express visions of bold initiatives, restructuring or ‘disruptive innovation” (p.21). Further, Johnson
(2018) has argued that innovation is often deployed by universities primarily as a symbolic, rhetorical strategy
that results in little material change. He claims that in a sector driven by prestige and rankings, a public-facing
innovation agenda builds an institution’s symbolic capital often irrespective of the results of their publicly-
promoted innovations.

In a review of literature on innovation and entrepreneurship in an academic context, Schmitz et al. (2017) note
the fragmented nature of the literature and the lack of a systematic approach to understanding the nature and
process of innovation in higher education despite the proliferation of the term’s use and importance. They
specifically note the need for closer analysis of “academic innovation” relating to the teaching mission of
universities (Schmitz et al. 2017, p. 385). Ellis and Goodyear (2019) have also highlighted the importance of
universities developing an innovation framework to guide teaching and learning development. Their interviews
with 54 senior Australian university leaders (DVCE and equivalents) identified balancing innovation and quality
assurance as a key tension. They conclude:

In the current higher-education climate, focusing on both quality and innovation is essential...but
considerable work needs to be undertaken to make it clear how quality and innovation can

ASCILITE 2022 The University of Sydney e22140-1



Reconnecting relationships through technology FULL PAPER

integrate strategically and effectively...there seems to be a better grasp of what a quality
framework involves for course development and the student experience, but there is some
uncertainty about how an accompanying innovation framework is best structured and integrated.
The challenge for an integrated innovation framework lies somewhere in the space between
encouraging creativity and risk-taking, while at the same time not undermining a systemic
approach to standards. (Ellis & Goodyear 2019, p.68)

The current study reports on the development of a Digital Learning Innovation Framework (DLIF) at Deakin
University a large Australian multi-campus university. It describes our practice-based methodology and offers a
working definition of digital learning innovation with six guiding principles. This paper makes two significant
contributions to the existing literature. First, we describe a bottom-up co-design process which captures cross-
disciplinary insights into practice-based innovation within a higher education context. Second, this paper
contributes to the conceptualisation of practical innovation processes which have been surprisingly under-
theorised in the higher education literature. These insights will be relevant to both those teaching and learning
leaders building symbolic capital through innovation projects (top-down processes), and those implementing
pragmatic processes to enact digital learning change (bottom-up processes).

Innovation in (digital) learning and teaching

Kim and Maloney (2020) have recently argued in a book-length study that learning innovation is an emerging
interdisciplinary academic field and should be recognised as such. They argue that despite a detailed
understanding, from decades of learning science research, of how learning works, there is much less clarity on
how to manage effective change that aligns teaching and learning practice within higher education institutions
with this research. They suggest that a new field of learning innovation would match the “growing body of
scholarly and popular literature on how people learn” with “a parallel scholarship on how universities advance
learning” (p.5). They define learning innovation as:

The interplay between the complex set of practices, methods, and designs that are part of the attempts
by higher education to improve teaching and student learning. The practices not only bring together
learning science, applied educational technologies, and learning analytics, but they do so within the
framework of the institutional structures, policies, investments, and strategic leadership that enable
this work... when we use the word “innovation,” we mean an intentional and aspirational investment
in change to improve practices. These practices occur along a continuum from individual faculty
transformations to institutional reforms. (Kim and Maloney 2020, p.6)

Kim and Maloney lead teaching and learning centres at two large US universities (Georgetown & Dartmouth)
and their analysis draws on case studies of similar learning innovation hubs across the US. They argue that the
work of such centres and a range of institutionally-supported innovation programs marks a “turn to learning”
and they speculate that these programs have “brought more change to teaching and learning in the last seven
years than perhaps the previous seventy” (p.9). However, they fear that this momentum cannot be sustained
without deeper more coordinated scholarship and the development of a “shared language of inquiry”(p.103).

In the Australian higher education context, a national teaching and learning grants program from the Office of
Learning and Teaching (OLT) and its predecessors (2004-2016) encouraged an integrated scholarship around
teaching and learning change projects. Gannaway et al. (2013) outline a range of studies commissioned by OLT
and its predecessors which sought to consolidate a framework for embedding, sustaining and upscaling
innovation practices that arose from funded projects. Crucial to this framework is a conceptualisation of
dissemination as an engagement process at the heart of change/innovation projects rather than as a final stage of
adoption or diffusion in a traditional linear model (cf. Rogers 1976).

The traditional diffusion model is ubiquitous in innovation studies and has been used extensively in the field of
technology enhanced learning. Liu et al. (2020), in their systematic review of the adoption of learning
technologies note that this focus on standard models of adoption and diffusion is underpinned by three
problematic assumptions: “adoption is invariably positive; technologies are fixed, and; adoption is binary”
(p-10). They suggest that these assumptions shape practice in several ways. Firstly, “conceiving non-adoption as
failure... miss[es] insights into the positive motivators, decision making and behaviours of those who do not
utilise learning technologies in the way that others think they should” (p.10). Secondly by focusing on
technology as fixed there is a lack of understanding of the ways academic adopters might shape the technology
to better fit their practice. They argue that, unlike other sectors, there is a lack of research around innovation and
co-creation in the studies of technology enhanced learning adoption. Finally, by focusing on adoption as an end
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point many studies assume positive impact comes immediately with adoption rather than through iterations and
adaptation over time.

These problematic assumptions often influence conceptions of academic innovation. As Barger et al. (2021)
found, in a recent study on academic innovation through the examination of twenty US-based university
websites, “academic innovation research and popular writing often present an overlap with educational
technology, digital innovations, or eLearning in general” (p, 3). This results in what they term a “blurred line
between academic innovation and educational technology” innovation.

Karen Smith (2012) who provides one of the only semi-systematic reviews of the literature to focus specifically
on teaching and learning innovation, also emphasises the complexity of the diffusion/adoption processes. In a
detailed review of 89 studies, which included a broad range of technology-adoption as well as policy, people
and curriculum change projects, she identifies six key lessons from the literature which guide innovative
practice:

o “Senior staff need to support an innovation for it to spread effectively”: this includes creating an
“institutional discourse” (Smith 2012, p.174) for projects that sets out a shared vision; ensuring that effective
planning is in place for the continuity and sustainability of the project beyond launch or pilot; ensuring the
policy framework delivers an integrated support mechanism for a given project and ensuring reward and
recognition frameworks value participation and innovation.

e “Innovation is time consuming and takes time to embed”: “Time was highlighted as the major barrier to
adopting innovative work practices.” (Smith 2012, p.175); therefore, effective workload allocation needs to
be given to enable academic participation in innovation projects. Given both the complexity of change and
the often-limited availability of resources, a carefully planned series of small iterative changes over time
may work better than “big-bang” implementations.

o “Staff and students must be adequately skilled to engage with the innovative practice”: this is often
best achieved through building a community of active learners that provide “situated staff development,
where projects and project teams provide authentic staff development opportunities.” (Smith 2012, p.176).
Capability development pays long-term dividends given that staff who have previously experienced
innovation are more likely to respond positively to future projects.

¢ “Innovations that sit well within a specific context spread better”: successful innovations address a real
perceived need in a particular academic or disciplinary context. Finding ways to “situate the innovation
within the individual’s own practice” (Smith 2012, p.176) can be achieved by involving academics in pilots
or evaluation projects; this allows a “believable picture” (Smith 2012, p.177) of the innovation to be built up
by academics in the context of their own teaching and learning practice.

e “Supportive networks can facilitate the diffusion of innovative practices”: communities of practice and
partnership approaches which gather interdisciplinary teams to work on innovation foster “ownership of the
materials and subsequent changes in practice” (Smith 2012, p.177); collaborative partnerships between
central learning and teaching units and disciplinary experts can work well especially where they are
developed over time; peer pressure from colleagues and other institutions can be leveraged especially in the
early stages of an innovation project.

e “Institutional infrastructure needs to be in place to support the innovation”: this includes technology
infrastructure, but also other types of infrastructure such as project planning and communication strategy as
“issues can arise if innovative solutions are not portable” (Smith 2012, p.178).

Smith’s study highlights the complexity of innovation processes and confirms Kim and Maloney’s (2020)
contention that teaching and learning innovation is a process which requires multidisciplinary skills that marry
an understanding of how people learn and of how institutions might adapt to change. We will return to Smith’s
work later, where a useful comparison can be made with our analysis. We have deliberately framed the work
that follows as “digital learning innovation” rather than academic innovation or learning innovation. While we
acknowledge the conceptual issues in the literature, and the “blurred line between academic innovation and
educational technology” (Barger et al 2021), our previous research and practice, which we describe briefly
below, has led us to conceptualise the relationship as a productive “entanglement” (Fawns 2022) rather than as a
binary or melding.

Methods and Study Context

Study Context

The current case study of the development of a Digital Learning Innovation Framework (DLIF) comes from a
university with a history of innovative practice, a reputation for innovation and one that consciously deploys that
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symbolic rhetoric to enhance its standing (Johnson et al 2022). Deakin university has been a pioneer in a number
of significant projects such as the use of artificial intelligence to improve student services through a partnership
with IBM Watson; the University’s mobile app, which pioneered chatbot technology in the sector; the
introduction of microcredential-based Masters degrees; and the production of a suite of postgraduate degrees on
a MOOC platform (O’Donnell & Schulz 2020). The development of the DLIF was therefore born out of an
existing commitment to innovation practice in a range of curriculum, student engagement, and technology
projects rather than an abstract desire to initiate a culture of innovation. However, as teaching and learning
leaders, we were acutely aware that signature projects alone do not necessarily result in a sustained culture of
innovation or cultivate a practice of innovation. We therefore set out to create an infrastructure that could
support the translation of innovation rhetoric and strategy into practical application across a range of small,
medium and large-scale digital learning innovation projects at the University.

The DLIF was also developed in an environment where we had used a range of iterative design processes and
frameworks across our signature innovation projects. We have previously described our approach to these
iterative design processes as “Degree Design Thinking” (Adachi & O'Donnell 2019). This approach to
institution-wide curriculum innovation and renewal projects takes a broad view of design thinking, as adopted
by large-scale infrastructure programs to address “wicked problems™ such as the redesign of national mental
health systems (Dorst 2019). In reviewing this extended approach to design thinking methodology, Dorst
suggests it is a move from a focus on a discrete design project to conceptualising a “design-driven program of
activities” that entails ““a multi-year approach, comprised of sub-projects in which multiple stakeholders have
roles that vary over time” (Dorst 2019, p. 124). Design thinking like other practice-oriented approaches to
research such as educational design research is one where “research and practice can become intertwined”
(Amiel & Reeves 2008 p. 37).

Our Degree Design Thinking model had two important elements which influenced our approach to the
development of the Digital Learning Innovation Framework. First, whereas curriculum renewal has traditionally
focused almost exclusively on learning design, our Degree Design Thinking approach integrates design activity
across four interrelated dimensions: portfolio design (the mix of courses, pathways and macro and micro-
credentials); team design (effective work practices and collaboration); learning design (task-based social
learning and authentic assessment) and service design (student-journey driven approach to a seamless user
experience). Second, each design layer uses different designerly ways of working that include: design thinking —
an overarching approach focusing on iterative user-centered processes; design patterns — which identifies and
maps replicable interactions; and design tools — a broad set of techniques that enable and model work practices.

Our approach to the development of the Digital Learning Innovation Framework needed to similarly allow for
innovation across a broad portfolio of digital learning products, enable collaboration across diverse teams and
focus on creating a tight interaction between service design and learning design. Its outputs need to include a
mix of design approaches, mapping high level patterns as well as developing a set of tools for implementation.

Design Sprints as co-creation

The DLIF project, coordinated by the University’s central teaching and learning unit, brought together diverse
stakeholders from across the institution to share their experience and expertise of designing and delivering
innovation in digital learning. The project drew on design thinking and design sprint methodologies (Knapp et
al., 2016; Mendonga de Sa Araujo et al., 2019). A de