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How can students succeed in computer-supporterpiofessional team-based learning?
Understanding the underlying psychological pathwasiag Biggs’ 3P model

Abstract

Adopting Biggs’ (2003) 3P (presage, process, prjduodel, this study examined the role of
individual preparedness, member’s contribution,ivation, enjoyment in students’ learning,
readiness for interprofessional learning, and ratt@int of desired outcomes in the context of
computer-supported interprofessional team-basediten(CS-IPTBL). A sample of 531 health
and social care students (Chinese medicine, meglioursing, pharmacy, occupational therapy,
and social work) from two universities in Hong Koparticipated in the study. Mediational
analysis showed that task value (motivation andyangnt) and utility (perceived usefulness)
played a significant mediating role between peregipreparedness and perceived individual
contribution and outcomes. The study enriched #t@ research by showing possible
pathways that determined students’ achievemenSmRIBL. Findings suggest that students’
achievement (product) in CS-IPTBL is influencedtbgir motivation, enjoyment, and perceived
usefulness (process) which were derived from twoas: individual preparedness and
members’ valuable contribution (presage). Key figgdi and their implications for program
enhancement and teaching are provided.

Keywords: team-based learning, computer-supponstiction, interprofessional education,
mediational analysis



1. Introduction

Team-based learning (TBL) has become increasingbylar in health care education
because of the importance of team management \ndimg quality patient care (Wilson-
Delfosse, 2012). It emphasizes active learnindabotation, and the use of authentic application
exercises following a sequence of three activifdmsise 1= pre-class preparation (out of class),
phase 2 = readiness assurance (in class), phaggp8sation exercises (in class). This approach
which originated from business education (Michagl&weet, & Parmelee, 2008) underscores
students’ accountability by coming to class pregdhereby saving time for a more important
in-class activities (Michaelsen, Knight & Fink, Z)0As Sweet & Pelton-Sweet (2008, p. 29)
explained, “what sets TBL apart from other formswiall group learning is its accountability
structure—a rhythm of moments in which studentsiamand intellectual experiences of the
classroom become interlocked and amplified”. Tleisse of accountability enables the students
to have an overview of the fundamental conceptiswilbprepare them to contribute
meaningfully in the team-based learning sessiom@nShaikh, Dash, & Khurshid, 2012;
Cheng et al., 2014; Kumar & Gadbury-Amyot, 2012tassy, Fugate, Medina, Stroup, &
Britton, 2008; Stein, Colyer, & Manning, 2016; \&as Defouw, & Compton, 2011; Wiener,
Plass & Marz, 2009; Zingone et al., 2010).The exiterature has shown that pre-class
preparatory activities (e.g., making sense of giass study materials such as book chapters,
journal papers or even video clips) are linked togher level of learning and promotion of
active rather than passive learning (Letassy £2@08; Nieder, Parmelee, Stolfi, & Hudes,
2005; Punja, Kalludi, Pai, Rao, & Dhar, 2014; Vasaal., 2011). These studies have shown the

direct effects of preparedness on achievementdoubt capture the psychological processes of



students involved in TBL. Less is known aboutriechanisms through which students’
preparation individually and as a team member @rfae their academic learning in teams.

To gain a more nuanced understanding of studexp&reences in a TBL environment,
there is a need to take into account the key psggital processes that underpins students
learning experiences in TBL. To date, it appeaas tthere are scant studies regarding the
systematic analysis of the learning process on ffBin psychological perspectives most
especially in the context of interprofessional eadion (IPE) where TBL is posited to be a
suitable pedagogy (Bishop, Phillips, Lee, SicaRgbarczyk , 2015; Chan et al., 2017).

What are the motivational processes of studentsinteonalize accountability and
demonstrate preparedness in team-based learningy&cDoes this readiness, indexed by
students’ perceived preparedness to engage impiofessional activities, directly impact their
learning or are there other mediating factors (@egtivation, enjoyment, utility) which lead to
achievement outcomes? To find answers to thesdigugsit is necessary to have a nuanced
understanding of the psychological pathways thatesits go through before, during, and after
the team-based learning activity. These are impbr&search questions which suggest a closer
examination of mechanisms through which positive@gtion of teamwork drives task value
(motivation and enjoyment) and utility (usefulnesdlich may lead to better achievement gains.

These are the gaps in the literature that thisysnueénds to investigate.

1.2 Computer-assisted interprofessional team-bleseding (CS-IPTBL)

Interprofessional education (IPE) works by puttigdents from two or more disciplines
together to learwith, about andfrom one another to enable effective collaborationilegtb
improved health outcomes (CAIPE, 2002; D’Amour,reda-Videla, San Martin Rodriguez, &

Beaulieu, 2005; Leathard, 2003; World Health Orgation, 2010). The use of active learning



pedagogy called team-based learning (TBL) is relega a means to attain the outcomes of IPE
(Black, Blue & Foss, 2015; Chan et al., 2017). iriftegration of IPE with TBL gave way to
IPTBL which is a large-scale project involving stémtis from The University of Hong Kong
(biomedical sciences, Chinese medicine, mediciagsimg, pharmacy, and social work) and The
Polytechnic University of Hong Kong (medical labtorg science, nursing, occupational
therapy, physiotherapy, radiography, and sociakjyvor

Traditional TBL has been popularly implemented gdime immediate feedback
assessment technique or IF-AT (e.g., Barak & Rgfa@04; Beatty, Kelley, Metzger,
Bellebaum, & McAuley, 2009; Koles, Stolfi, Borgdéelson, & Parmelee, 2010; Michaelsen &
Sweet, 2008; 2011; Orr et al., 2015; Whitley et2015). IF-AT is a system of scratch-off
answer forms for multiple-choice questions (MCQghwhe correct/best answer indicated by a
star hidden in MCQ choices (Whitley, Bell, Eng, ktes, Helms, Maki, & Vyas, 2015). Itis a
self-scoring form where the number of attemptsdbtige correct answer determines the score in
a given MCQ. If the answer is correct on the fasempt, a full mark is given but is reduced
depending on the number of attempts before arrigirthe correct answer. IF-AT is particularly
useful in a number of TBL activities (e.g., tearadmess assurance test, application exercise)
when dealing with small number of teams. Howeves,dreatest challenge of this method is
efficiency when dealing with a large number of st (Haidet & Fecile, 2006; Michaelsen et
al., 2002; Michaelsen & Sweet, 2008; Parmelee &dalsen, 2010).

To address this limitation, an electronic platfaratled Learning Activity Management
System (LAMS, developed by LAMS Foundation, LAMS$dmational, and the Macquarie E-
learning Centre of Excellence) was adapted for IPTEAMS facilitated the management of the

complex but structured TBL process and is espgaiséful in managing a large number of



participants. It is a system for creating, managargl implementing sequences of learning
activities which can be customized to suit spec#iguirements (Figure 1). With the use of
mobile devices, students completed activities ugieg_ AMS which provided them immediate
feedback to stimulate them to enrich their disaus# teams. During peer evaluation, the
LAMS allowed them to check in real time the averageres given to them by all other team
members on the four interprofessional collaborapirgetice competencies: values/ethics,
roles/responsibilities, interprofessional commuticcg teams and teamwork.

The content experts received instant statisticsitefjgecific answers of the teams and the
class in general, got the summary of team appealgime, and monitored the team progress
across all the IPTBL activities (Chan et al., 200Tfje use of LAMS as an electronic platform
was expected to aid students in achieving the gfdRE using TBL.

FIGURE 1, INSERT HERE

In comparison with traditional TBL, the implememndat of TBL with technology (e.g.,
LAMS) can potentially offer students with a toolfostering a social interaction and feedback
amongst learners and teachers. This can trighggheer level of motivation and enjoyment to
impact students’ learning and readiness for intégssional learning given that digital natives in
general respond with enthusiam to technology-assisttivities (Brown, 2001). Theoretical and
empirical data lend strong support to the benefisomputer-aided learning environments in
improving students’ achievement gains, particuladynputer-supported collaborative learning
(Beer, Slack & Armitt, 2005; Keller & Suzuki, 200dehtinen, 2003). However, the
motivational processes of students in an interggitamal team-based learning remain

underexplored which the present study intends &méxe. Attending to these gaps in literature,



this study hopes to provide understanding aboulestis’ psychological processes in the context
of computer-supported interprofessional team-bésathing.

In the recent years, there has been an intensifiecest in the use of technology in
teaching and learning (e.g., Plass et al., 2011%. gfroponents of technology-based learning
suggest that technology can be used to translateagdnal and learning theory into best
practices in education (e.g., Clair & Chihara 20€allins & Halverson, 2009; Gee, 2003; Mayo,
2007; Shaffer, 2008; Squire, 2008). In TBL, perhapsause of the recognition of the
importance of technology integration in teaching &arning, there is a methodological shift in
the way TBL is delivered from traditional paperrf@t to computer-supported TBL (e.qg.,
Antoun, Nasr, & Zgheib, 2015; Chan et al., 201 7ritdadez-leo, Moreno, Chacon, & Blat,
2014; Kam, & Katerattanakul, 2014; Khogali, Smithi&ray, Manca, & Lafferty, 2014).

Specific to the technology used in the currendlgtthe interactivity in the way LAMS was
developed is expected to make IPTBL learning fungaging, and interesting. Given these
essential features of the LAMS, it is thereforeassary to formulate research agenda that will

promote an understanding of students’ psychologicatesses in computer-assisted IPTBL.

1.2 The 3P model

The 3P model (Biggs, 2003) of student learning/joles a framework in understanding
how students approach learning. Central to the insedlee relationship of the sequence of three
activities: presage, process, and outcome. Weedlthis model to help examine the
psychological pathways that contribute to studeats’ddemic achievement in the context of
IPTBL which is a program designed to promote calfabive working. This model has been
commonly used to investigate students’ learning@sythological processes (e.g., Kizito,

Munyakazi, & Basuayi, 2016; Zhang, 2000).



Thepresagecomponent refers to individual or institutionatsts or characteristics. At the
individual student level, it refers to the studéotgaracteristics which include prior knowledge,
abilities, approaches to learning, values, and estiens (Biggs, 1996). Presage includes
variables that exist prior to classroom learningdhig, 2008; Nield, 2007; Zhang, 2000). In the
context of the studypresagerepresents the individual students’ perceptioarigage in TBL
activities and perception of team member’s valuablaributions to learning prior to learning
engagement (Freeth & Reeves, 2004). Tempone (2@9hedpresagefactors to include prior
experience and beliefs that students bring intdgaming experience and their expectations of
the new experience. Extant literature suggestsatesiage factors affect the process factor
(Biggs, 1987; Freeth et al., 2004; Jones, 2002;, T£%99).

Theprocesscomponent represents students’ learning experseinee classroom teaching.
The process refers to students’ expectancies (loofident they are to succeed) and task values
(how significant, useful, or enjoyable the taskis)the context of the present study, the process
includes students’ expectancies (perceived motwatnd value (perceived enjoyment and
perceived usefulness) during the learning procdsshais consistent with the expectancy-value
theory (Eccles, 1983; Wigfield & Eccles, 2000). Wmceptualized that subjective task value
which represents students’ motivations for engagin@S-IPTBL subsumes intrinsic values
(perceived motivation and perceived enjoyment iRlIEBBL) and utility value (e.gWhat is the
usefulness of CS-IPTBL to mePheprocesscomponent leads to tipeoductcomponent of
students’ learning.

Theproductrepresents the learning outcomes (Biggs, 2003hdrcurrent study, this
represents the perceived learning, readiness @geng interprofessional learning and the

attainment of IPE learning outcomes. Furthermas&leafrom perception of learning, we also



included perception of readiness to engage inpndéessional learning, and attainment of
desired IPE learning outcomes to underscore theomés of IPE component of the model.
Taken together, students who show optimism by me&peeparing both individually and as a
team member (presage) will demonstrate high matimaenjoyment, and utility (process) which

will facilitate their eventual achievement (product

2. The present study

To elucidate the psychological mechanism througlthvperceptions of individual and
team contribution (presage) relates to motivatigmatesses (process) influencing achievement
(product), we examined the structural relationsloifpyserceived individual preparedness (IP),
perceived team members’ valuable contribution (TMMg&rceived motivation (PM), perceived
enjoyment (PE), perceived usefulness (PU), andepard learning (PL), readiness for
interprofessional learning (RIPL) and attainmentRE outcomes (AIPEO) in one path analytic
model through path analysis. Although there areipus studies that explored whether
computer-supported activities or collaborative\atés are related to learning (e.g., Gomez, Wu,
& Passerini, 2010), less attention has been pdidetassue of whether computer-supported
activities using team-based learning can fosteiegement and interprofessional readiness in the
context of IPE in the health and social care pnogran the Asian context in general and in Hong
Kong in particular.

Part of the hypothesized model was initially exptbby Gomez et al., (2010) in the
context of master-level information system class/@), and by Huang and Lin (2017)
involving undergraduate business studerts.20). To the best of our knowledge, no study has
been conducted yet to test the model in the comtexterprofessional education using team-

based learning as a pedagogy. Extending previsesreh (e.g. Gomez et al., 2010; Gomez,



Wu, Passerini, & Bieber, 2009; Huang & Lin, 201w enriched the model by adopting Biggs’
3P model (Biggs, 2003). The 3P model providesfjoation of the nomological network of the
variables.

The study was conducted within the Hong Kong cdntghich provided an avenue to
extend previous research in a new classroom settthg interprofessional team-based learning
(see Chan et al., 2017) involving Chinese studehts are said to be relatively underrepresented
in the social and educational psychology literafurem, Martin, Porter, & Colmar, 2011). To
test the theoretical model, we used the strenggiatif analysis to test the fit of a hypothetical
model (Figure 2) with the present empirical data.

FIGURE 2, INSERT HERE

We formulated the following hypotheses as suggesyeextant literature:

Individual students’ preparedness predicts percemetivation from CS-TBLK 1a),

perceived enjoyment from CS-TBH({b) and perceived usefulnedsic);

* Favourable team-members’ valuable contributionS$eTBL predict students’
motivation {H1d), perceived enjoymenH(le), and perceived usefulness of CS-IPTBL
(H1f);

» Perceived motivation in CS-IPTBL predicts studetgarning H2a); readiness to engage
in interprofessional learningd@a); and attainment of IPTBL learning outcomeg2¢);

» Perceived enjoyment in CS-IPTBL predicts studesdsriing H2d); readiness to engage
in interprofessional learningd@e); and attainment of IPTBL learning outcomék2f);

» Perceived usefulness of CS-IPTBL predicts studeaising H2g); readiness to engage

in interprofessional learningd@h); and attainment of IPTBL learning outcomet2).
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» The relationships of individual preparedness, tea@mber valuable contributions
(presage) and perceived learning, readiness fergrifessional learning, and attainment
of IPE (product) are mediated by perceived motorafH3a), perceived enjoyment

(H3b), and perceived usefulness in CS-IPTBL3¢).

2.1 Overview of the hypothesized model

Figure 2 shows the theoretical model depictingr@actional relationship of presage,
process, and product. Theesage perceived individual preparedness (IP), and peedeteam
member’s valuable contribution (TMVC), which argbyhesized to influence theoducts
perceived learning (PL), readiness for interprdtesa learning (RIPL), and attainment of IPE
outcomes (AIPEO) via therocess- the subjective task values: perceived motivatitid) and
perceived enjoyment (PE), and utility: perceivedfukess (PU).

The process is posited to mediate the relatiowdsst presage and product (e.g., Diseth &
Kobbeltvedt, 2010). Using path analysis, we exachimaw well the hypothesized model fits the
current data from a large number of health caresacal care students in Hong Kong. This
study is the first one that simultaneously teskeristructural relationships of the study variables
using path analysis in CS-IPTBL environment in Asgan context. To better understand the
theoretical model (Figure 2), the various pathsaestrating the relationships of presage,

process, and product are explained in the follovgection.

2.2 The path from presage (IP, PMVS) to process, (P& and PU)
In TBL, to facilitate productive student behavisustudents must be encouraged to prepare
individually (IP), to contribute to their team (PN®Y, and be made aware that they will be

accountable for their team performance. Followgftipped classroom approach (a reversal of
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traditional teaching, where learners start learmuatgide of class then class time is used to do the
challenging work in class, Bergmann & Sams, 20fp&assigned activities are given to students
to allow face-to-face session time in dealing viitther level thinking tasks individually and in
collaboration with peers. Guided by teachers’ wielfined and preassigned tasks (e.g., reading
research article, watching video, etc.), individpedparedness is said to be one of the important
and challenging tasks that are necessary for tteess of TBL (Baldwin, Bedell & Johnson,

1997; Michaelsen et al., 2008; Touchet & Coon, 2@fheib, Simaan & Sabra, 2010). The

main purpose is to prime students to get prepayeé\newing class-related materials so that

they can contribute meaningfully in teams (Huangi&, 2017).

When students prepare for the lesson in advamjea(ld when they believe that team
members can provide valuable contribution (PMV&)an be expected that there will be
positive motivation (PM) and enjoyment (PE) to tak&ce in their engagement in team-based
learning activityGomez et al., 2009; Michaelsen et al., 2002). Addélly, it can also be
expected that this preparedness facilitates theepgon of utility (PU) of CS-IPTBL (refer to

Figure 2).

2.3 The path from process (PM, PE, and PU) to mro(RL, RIPL, and AIPEO)

Studies established the relationship of motivaiiod engagement with successful learning
(Galusha, 1997; Ganotice, Datu, & King, 2016; Reg\ueee, 2014; Tallent-Runnels et al.,
2006). In the classroom context, motivat{®M) can be construed as an internal state that
arouses, directs, and maintains behavior (Woolfik7) which underpins students’
achievement (Martin, Marsh, & Debus, 2003; McIngtrieoche, Mclnerney, & Marsh, 1997).
Enjoyment (PE) plays a crucial role in helping i become interested in learning and is

linked to positive outcomes (e.g., VillavicencioBrnardo, 2012). Perceived usefulness (PU) is
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defined as the degree to which students belieatettie use of learning technology enhances
their performance (Davis, 1989). Taken together, PEl, and PU are construed to facilitate
various outcomes: perceived learning (PL), readif@sinterprofessional learning (RIPL), and
attainment of IPE outcomes (AIPEO).

2.4 The role of perceived motivation (PM), percdiemjoyment (PE), and perceived usefulness
(PU) in CS-IPTBL as mediators

Literature has documented the direct and/or praklmk between task value (perceived
motivation, perceived enjoyment) and learning ootes (Gomez et al., 2010). To enrich the
model, we added utility value (perceived usefulhassmediator between the relationship of
presage (IP, TMVC) and product (PL, RIPL, AIPEOheTindirect influence of IP and TMVC
on PL, RIPL, and AIPEO through PM, PE, and PU igeeted to be significant, indicating

mediation.

3. Methods

3.1 Participants

The participants were 531 students (314 femal@@n2ales, 17 did not indicate sex) from
six programs: Chinese medicine=@3), mediciner{=195), nursingr{=210), occupational
therapy (=8), pharmacyr(=62) and social worknc33). There were eight (1.50%) in second
year, 33 (6.21%) in third year, and 490 (92.28%punrth year undergraduate level. These
students were from The University of Hong Kong &tahg Kong Polytechnic University. They
attended face-to-face session of IPTBL in any efttto instructional units: Anticoagulation
therapy (=240) and Depression£291). We explained to the students whose particpavas
voluntary that their participation would not affeébeir learning experiences and grades.

However, course credit was provided for medicingsimg, pharmacy, and social work.
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3.2 Measures

Perceived individual preparedness (IFhis construct posits that if individuals preptoe
team activities, they will be more engaged andvaacithich can eventually lead to enjoyment
and motivation in subsequent team activities. Thmposed of two items but aiming to
increase the cronbach’s alpha of the scale, wedadde item (e.g.,When preparing for the
RAT, | come to class ready to participate =.95)

Perceived team members’ valuable contributions (OYWhis refers to the appraisal of
team members on the value of contribution of otkam members in accomplishing team
activities. This subscale is composed of threestéerg., CS-IPTBL activities are worth my
time’, a =.89).

Perceived motivation (PM)Motivation is conceptualized as students’ engdgie or
intention to engage in specific learning activitythis study, motivation is contextualized in CS-
IPTBL (e., ‘CS-IPTBL motivated me to do my best Workhis subscale is composed of two
items only which may create problem in terms ofrgd@bility (Gliem & Gliem, 2003). We
added one item (e.g.l Will surely attend CS-IPTBL agdin a =.82).

Perceived enjoyment (PEDhis refers to the emotional state studentsifestsponse to
IPTBL activities. There are five items includedtlis construct which estimates the overall
pleasantness of the CS-IPTBL experience (eldound myself more interested in the subject
with CS-IPTBE, o =.85).

Perceived usefulness (PUThis construct refers to the assumption thaviddals tend to
use an application or technology if they believean help them perform better. We adapted this

construct from Davis (1989) which was adapted withie context of CS-IPTBL. This is
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composed of five items (e.gJsing CS-IPTBL allows me to accomplish learninks$asiore
quickly’, a =.92).

Perceived learning (PL) This refers to students’ perception of theirhéag through CS-
IPTBL (e.g., ‘CS-IPTBL has broadened my knowledge of courseectimtaterials, a =.96)

The subscales IP, TMVC, PM, PE, and PL were adapten Gomez et al., (2010).

Readiness for interprofessional learning (RIPThis refers to the readiness of the students
to engage in IPE as measured by the Readinesstésptofessional Learning Scale (Parsell &
Bligh, 1999). This scale was earlier validated g<tthinese prelicensure heath care and social
care students (Ganotice & Chan, 2018). The comgpaesitre of the four RIPLS subscales
(teamwork and collaboration, negative professiotetity, positive professional identity, roles
and responsibilities) was used in the stumly(88).

Perceived attainment of IPE outcomes (AIPED)is refers to the team members’
perception of the degree of attainment of intemsgeional education intended learning outcomes
through the CS-IPTBL. There are seven outcomesdead (e.g., ¢ollaborate with students in
other professions in solving clinical problems=.95). For this part, students responded to the

guestionnaire using a Likert scale from 1 (to ay\@mall extent) to 5 (to a very large extent).

3.3 Statistical analyses

For the preliminary analysis, we first used conftory factor analysis (CFA) to determine
the construct validity of the various scales us#d.used path analysis, a technique used to
examine the direct and indirect effects betweerabées, as the main analysis. This is especially
appropriate when "theoretical, empirical, and comsamse knowledge of a problem" (Cook &
Campbell, 1979; p. 307) suggests the structuraticglships of the latent variables. The

mediation effects were tested by examining thergadieffects of IP and TMVC (presage) on
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PL, RIPL and AIPEO (product) through the three ratmiis: PM, PE, and PU (process). A full
mediation process occurs when in the presencesahtdiator, the pathway connecting the
independent variable (IV) to dependent variable Y@Wompletely broken, whereas in partial
mediation, the mediator only mediates part of tifiece of the IV on the DV suggesting that the
IV has residual direct effect even after the mextiag included (Gunzler, Chen, Wu, & Zhang,
2013).

To evaluate model fit, we relied on multiple indica fit. Comparative fit index (CFI),
normed fit index (NFI), Tucker-Lewis index (TLI)nd incremental fit index (IFI) values greater
than 0.90 and root mean square error of approxamd®MSEA) and standardized root mean
square residual (SRMR) values less than 0.08 iteligaod fit (Hu & Bentler, 1999; Kline,
2011). We refrained from relying solely on the shuiare significance test given that with large
sample sizes, it is more likely than not to enduihh a significant chi-square statistic (Byrne,
2010).

Path analysis using analysis of moment structuM@&) was performed using the
bootstrapping method, a nonparametric procedutedthes not require the assumption of
normality of the sampling distribution. In this dyss, parameter estimates and 95% bias-
corrected confidence intervals of the indirect @envere generated from 5000 bootstraps

(random samples).

3.4 Procedure and data collection

The data we used in this study were taken froninsteuments administered as evaluation
tools of IPTBL. We explained to the students thatpurpose of the study was to gather
feedback within which program implementers couftheethe program delivery. In sequence,

students responded to the following questionnapesceived learning, motivation, and
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contribution in CS-IPTBL, readiness for interprafemal learning scale, and perceived
attainment of learning outcomes.

Interprofessional TBL teams of students were crkatigh 5-7 members. For example, in
instructional unit (IU) Anticoagulation therapy cposed of 240 students (medicine = 96,
nursing =105, pharmacy 31, social work = 8), 2frte were formed with 1-3 medicine
students, 2-3 nursing students, 1-3 pharmacy asdmal work students for each team. For the
IU Depression composed of 291 students (Chinesécmed=15, medicine =99, nursing =105,
pharmacy =31, social work =33, occupational thera®)y 45 teams were formed with 2-3
medicine students, 1-3 nursing students, and 2#3eSa medicine, pharmacy, social work,
and/or occupational therapy students in each t&amdents were preassigned to
interprofessional TBL teams. We report the difféiadreffects of team composition in another

article.

4. Results

4.1 Preliminary analyses

Table 1 shows the descriptive statistics, Cronisaalpha, and bivariate correlations
among the variables. The Cronbach’s alpha religslifor the various scales ranged from 0.82
to 0.96 demonstrating adequacy of consistency. ¥ée expectation maximization method
(Gold & Bentler, 2000) in dealing with the missidgta. Confirmatory factor analyses were
conducted to examine the psychometric propertigseofcales used. Results indicated adequate
fit of our data to the measurement models: IP, TMP®, PE, PU, PLy¢ = 1283.11df = 260,
RMSEA = .08, CFI=.93 NFI=.91, TLI=.92, IFI=.93), dmneadiness for interprofessional learning
scale (RIPLS.)(2 =867.64df = 146, RMSEA = .08, CFI=.91, NFI=.90, TLI=.90, #92).

RIPLS has been validated previously involving Ckabealth care and social care prelicensure
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students (Ganotice & Chan, 2018). All factor loaginvere significant at the< .001 level
(Byrne, 2010; MacCallum, Browne, & Sugawara, 19%6h scale of 1 to 5, students’ mean
scores on all the variables can be described &s Gifgthese variableperceived team member’s
valuable contributiorobtained the highest mead£3.61), andeadiness for interprofessional
learning obtained the lowest meal£3.37, Table 1).

(INSERT TABLE 1 HERE)

4.2 Path analyses

In the first path analysis, we estimated bothdinect and indirect paths of predictors to
outcomes. The data did not fit the model wefl= 666.980df = 6,p < 0.001; CFI = 0.82; IFI =
82; NFI = .82; AIC = 742.98, SRMR = .08. We theretled all the non-significant paths and we
allowed the error terms for the outcome variables mediators to be correlated with each other
which resulted in a better fif? = 19.012df = 8,p < 0.015; CFI = 0.99; IFI = 99; NFI = .99;
AIC = 91.01, SRMR = .02 (Figure 3). All the pafhem IP and TMVC to PM, PE, and PU were
significant lending support to hypotheses 1a to The paths linking PM, PE, and PU to PL,
RIPL, and AIPEO were significant except for thre¢hs: PM- RIPL, PU - RIPL, PL. We

then reject accepted hypothesis 2a, 2c, 2d, 2@j ahd rejected 2b, 2h, and 2g.

4.3 Direct, indirect, and total effects in the fieanpirical model

Table 2 shows the decomposition of the directirénd, and total effects between
predictors and outcomes in the final model. Thedieffect of the perceived team members’
individual contribution (TMVC) on perceived motivan (PM, 5= .59), perceived enjoyment
(PE,B = .63), and perceived usefulness (B .56) were higher than that the direct effect of

individual preparedness (IP) on P£ .26), PE = .25), and PUZ = .30). This suggests that
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most of the variance in the PM, PE, and PU waswatea for by TMVC. Interestingly, TMVC
has direct effect only on perceived learning (PE, .20). IP has no direct effect on any of the
three outcomes. A total of 59.8% of the variancBMy, 66.8% in PE, and 63% in PU were
explained by two predictors: IP and TMVC.

(INSERT TABLE 2 HERE)

PM has a direct effect on P)3 € .35) and AIPEOZ = .18) but has no direct effect on
RIPL. As hypothesized, PE exerted direct effecPan(8 = .39), RIPL = .34), and AIPEOR
=.32). Finally, PU has direct effect on AIPE@< .13). TMVC was found to be a predictor of
PL (8= .20). These variables altogether accounteddét 8f the variance in PL, 11.2% in
RIPL, and 38.4% in AIPEO (refer to Figure 3 and [&éad).

(FIGURE 3, INSERT HERE)
5. Discussion

Underpinned by 3P model (Biggs, 2003) this stumlestigated the pathways that can
explain students’ achievement (gwductwhich is operationalized in terms of perceived
learning, readiness to engage in interprofessi@aahing, and attainment of IPE objectives) in
an interprofessional team-based learning using LAdd&n electronic platform. Students’
achievement is hypothesized to be influenced byestts’ entry attributes (th@esagewhich is
operationalized in terms of preparedness as awithdil and preparedness to contribute in team)
and their motivational processes (flrecesswvhich is operationalized in terms of task valud an
utility which students demonstrate in learning). @ hand, the results indicated that students’
motivational processes (PM, PE, and PU), fullgdiated the relationship between perception of
individual preparation (IP) and various outcomds, (RIPL, and AIPEO). In other words, our

data suggest that IP influenced PL, RIPL, and IREBIPM, PE and PU (refer to Figure 3). On
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the other hand, these motivational processes parnti@diated the relationship of TMVC on PL
as demonstrated by significant direct and indiedfects.

The first key finding relates with the strong lihktween member’s valuable contribution
and task value (motivation, enjoyment) and utliyue (perceived usefulness). This suggests
that a positive perception of members’ valuabletidontion promotes motivation, enjoyment,
and perception of usefulness of CS-IPTBL providsagport to previous study (e.g., Gomez et
al., 2010). This finding provides implicit messadgehe students that their enjoyment and
motivation are largely dependent on their readine$smve valued contribution to team
functioning. This is particularly relevant in thentext of IPE using TBL in which the inherent
responsibility of the students from various disicipl(e.g., medicine, Chinese medicine,
pharmacy) is to represent their own disciplinealitate other team members’ understanding of
the clinical case scenarios and the correspondirgpie-choice questions.

Another important finding of this study relateghvenjoyment in students’ involvement in
CS-IPTBL. Literature suggests that students hawager engagement in enjoyable and fun
rather than boredom- and anxiety-inducing schotwigies (Frenzel, Pekrun, & Goetz, 2007a,;
Osorno, 2017). Of the three mediators in this stedyy enjoyment has direct positive
relationship with three outcomes: PL, RIPL, AIPE®other words, students who enjoy in CS-
IPTBL are driven to learn more (perceived learninghd to be prepared in interprofessional
learning (readiness for interprofessional learniagy achieve the IPE learning outcomes. This
finding provides empirical support to the link been students’ enjoyment and achievement
(e.g., Shiah, Mastropieri, Scruggs & Mushinskik@010) in the context of computer-

supported interprofessional team-based learning.
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Students’ motivation to participate in a compigapported IPTBL predicted their
perception of learning. This provided support teviwus studies (e.g., Gomez et al., 2010;
Huang & Lin, 2017). It also predicted the attaiminef IPE outcomes which lend support to our
hypothesis. It did not however predict their readmfor interprofessional learning. In other
words, students’ motivation drives learning andiathent of IPE outcomes but does not
determine their readiness to engage in interprafieaklearning.

Our findings suggested differential effects of thediation model, supporting both partial
and full mediation. Specifically, task values (mation and enjoyment) partially mediated the
relationship between team member’s valuable cantioh and perception of learning, while
both task (motivation and enjoyment) and utilityues (perceived usefulness of CS-IPTBL)
were found to be fully mediating the mechanism leetwindividual preparedness and perception
of learning, readiness for interprofessional leagnand achievement of IPE outcomes. In other
words, while member’s valuable contribution cauahce both directly or indirectly (via
mediators) the student outcomes, individual premarglP) in CS-IPTBL does not immediately
translate into students into positive achievemenitds the task and utility values which were
elicited by preparedness that caused them to aeljiiev-> PM, PE, PU- PL, RIPL, AIPEO).

Although the present study provides insightfutifimgs, certain limitations must be
consideredFirst, we tested the model solely in the context of [P&sting the model in
traditional “in silos” classroom may provide a campgon of model fit and therefore will
facilitate a comparative understanding about psipgical processes between students in IPE
context and “in silos context” using TBBecondit would be useful to know whether students
respond more favorably in IPTBL when using LAMSndren using traditional paper-based

methods. Future research can consider testing tloelnmto two contextsThird, this study only
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involved students from Hong Kong context which tsngeneralizability of the findings. It may
be important to extend this study to other Asianntdes to examine the convergence of results.
Lastly, the self-report nature of our data is also athtion. Other means of data collection may
be used in the future.

These limitations notwithstanding, we are convihtteat these do not undermine the
importance of our findings. Our study contributeshe body of research on the student
preparedness as individuals and as important teambm@rs in a computer-supported TBL, and
extends it in the context of IPE in the Asian catt©ur findings provided understanding on
students’ psychological pathways in succeedingSaAlETBL which have interesting
implications to practice. The derived model helpsatiain a more profound understanding that
students’ achievement in CS-IPTBL is greatly infloed by motivation and enjoyment which
are derived from two sources: individual preparsgrend members’ valuable contribution.
These findings provide important practical implioas for teachers and program implementers.
For students in TBL teams, they need to be reminldadachievement outcomes in CS-IPTBL
are the product of task value (motivation, enjoythand utility value (usefulness) which are
influenced by two key factors: their preparation aaluable contribution to team members. For
teachers and program implementers of IPE, ourriggisuggest that the use of computer-
supported IPTBL can facilitate motivation and emmnt which facilitate achievement. This
empirical result can be the basis of continuouseoément of electronic platform in a
computer-supported collaborative learning. Théusion of interactive games designed to foster
healthy team competition is a promising featurechs in line with gamification of learning
(Cheong, Filippou, & Cheong, 2014; Kim & Lee, 201Bhis may also help reduce students’

stress and burnout which are prevalent in EastrAsi@rners (Boylan, 2016; Huang, 2017).
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Studies on the role of computer in learning (eegmputer-mediated communication,
computer-assisted instruction) have demonstratedisient findings that it can foster
engagement and achievement (Maier, Wolf, & Ran@@16; Pilli & Aksu, 2013; Wu & Hiltz,
2004). Our study extended these works further Ipjoging the psychological mechanisms in
computer-supported interprofessional TBL. We haged the question on how to succeed in
CS-IPTB. Based on the derived model, two critieztdrs are needed: individual preparation
and contribution to team. The key characteristiteafners in CS-IPTBL which is linked to team
success is preparedness as individuals from vanerprofessional disciplines and team
contribution. It can be said therefore that critfoa the interprofessional teams to succeed is
harnessing in team players (the students) the \adloeming to class prepared as individuals and
as important team members who are ready to cotgrimeaningfully in an interprofessional
TBL (presage). These two factors determine studdaéirning and readiness for
interprofessional learning (outcomes) through naiton, enjoyment and perceived use of CS-
IPTBL (process).

Finally, we end by quoting an observation of Whiddelfosse (2012) that “TBL is a great
example of one such promising strategy. It has beshdescribed — the challenge now is to
focus on the tools of scholarship that will broaden understanding and allow us to take the

next steps.” We hope that this study has respotal#ds call.
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Table 1. Means, standard deviations, and zero-aateelations of variables in the path analysis
(n=531)

N o M D o 1 2 3 4 5 6 7 8

1. Perceived team
member's valuable 531 1-5 3.61 .70 .89 - 64" 757 797 75" 78" 33" 56"
contribution

2. Perceived

individual 531 1-5 348 .71 .95 - 627 65 66 .627 .287 47"
preparedness

3 Per?e'v,ed 531 1-5 3.41 .80 .82 - 88" 81" 85" 317 597
motivation

4. Percelved 531 1-5 3.43 .75 .85 . 84 86" 33 60"
enjoyment

>. Percelved 531 1-5 3.39 .79 .92 . 78" 33" 8
usefulness

6. Perceived learninc 531 1-5 3.58 .71 .96 - 317 63"

7. Readiness for
interprofessional 531 1-5 3.37 .42 .88 - 497
learning

8. Att.alnrnentofIPE 531 1.5 348 66 95 i
objectives

Note: *p<0.05, **p<0.01; **p<0.001



Table 2. Standardized direct, indirect, and toffalats in the final model

Predictor Criterion Direct effect  Indirect effect offl effect
Perceived individual Perceived
preparedness motivation from .26%** .26%**
CS-IPTBL
Perceived
enjoyment from CS- .25%* 25%*
IPTBL
Perceived
usefulness of CS- .30** .30**
IPTBL
Perceived team Perceived 5g 5g
member’s valuable motivation from ' '
contribution CS-IPTBL
Perceived
enjoyment from CS- .63** .63**
IPTBL
Perceived
usefulness of CS- 56** 56**
IPTBL
Perceived Perceived learning .36** .36**
motivation from from CS-IPTBL
CS-IPTBL Att.alnrnent of IPE 19 19+
objectives
Perceived Perceived learning .39** .39**
enjoyment from CS- from CS-IPTBL
IPTBL Readiness for
interprofessional .33 33
learning
Attainment of IPE 33k 33k
objectives ) )
Perceived Attainment of IPE 13* 13*
usefulness of CS-  objectives ' '
IPTBL
Perceived individual Perceived learning - J19% 19**
preparedness from CS-IPTBL
Attainment of IPE i 17 175+
objectives ' '
Perceived team Perceived learning .20%* A46** .66**
member’s valuable from CS-IPTBL
contribution Readiness for
interprofessional - 21 21
learning
Attainment of IPE ) 39+ 3G
objectives ' '

Note: *p<0.05, **p<0.01
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Figure 1. The IPTBL process using the learning activity management system (LAMS) for the
project “Interprofesional team-based learning for health professional students” (Chan et al.,
2017). iRAT = Individual readiness assurance test, tRAT = team readiness assurance test
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Figure 2. The theoretical model depicting the relations among perceived individual
preparedness, perceived team member’s valuable contributions (presage), perceived motivation,
perceived enjoyment, and perceived usefulness (process) and perceived learning, readiness for
interprofessional learning, and attainment of outcomes (product). The model delineates the
process playing a mediating role in the relationship between presage and product (presage —
process — product). Note: H represents the specific hypothesis and + denotes positive
relationships.
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Figure 3. The theoretical model depicting the relations among perceived individual
preparedness, perceived team member’s valuable contributions (presage), perceived motivation,
perceived enjoyment, and perceived usefulness (process) and perceived learning, readiness for
interprofessional learning, and attainment of outcomes (product). R” is the amount of variance
explained. Only standardized path coefficients are shown, * p <0.05, ** p <0.01, *** p <0.001.



Highlights
* Motivation, enjoyment, and perception of usefulnefisenced students’ learning;
» Preparedness and contribution predicted motivagajgyment, and usefulness;
» Perceived contribution has direct effect only orcpved learning;

» Motivation and enjoyment mediated preparednesdesmnding and readiness.



