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Abstract: Teach 10000 Teachegsa project supported by the Government of Iifalidraining
large numbers college instructors through distathecation. The mode used is Synchronous
Remote Classrooms (SRC), in which lectures aresmnitted from a single location and
participants attend them synchronously in theipeesive classrooms. In this paper we present a
model for adapting well-known active learning (Adtjategies from face-to-face classrooms to
the SRC mode, so as to enable effective learning. @odel identifies three levels of
interactions — student-content, student-studentstindent-instructor — and then adapts these
interactions to the SRC mode, using the affordaneke technology. We implemented this
model with five AL strategies, in a 1-week workshde validated the model by examining
participants' perception of the effectiveness of #hL strategies for their learning and
engagement. We found that 86% of 1287 participfmied our adapted AL strategies to be
useful in learning. We also found that there isighhcorrelation {=0.75) between the
perceptions of overall satisfaction and usefulrdsL strategies.
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1. Introduction

Teach 10000 Teachers (T10KT) is an initiative untiher National Mission of Education
through Information and Communication TechnologiM@CT) of the Government of India. The goal
of T10KT is to improve the quality of higher eduoat faculty in the country through distance
education workshops. The mode used is Synchroneusf Classrooms (SRCs), in which lectures
are transmitted from a single location and 50-18&tigpants attend them synchronously in their
respective classrooms, located at 150-200 diffegeagraphic locations. Each classroom has a remote
centre coordinator (RCC), who is trained to faaibtthe instruction.

Due to the large scale of this program, it is int@ot for workshop instructors to go beyond
traditional lecturing and ensure that participamisiain engaged. Several researchers have reported
effectiveness of active learning (AL) strategiesdistance education programmes (Koszalka &
Ganesan, 2004; Jaffee, 1997). All have emphasizedhéed of adapting pedagogical practices to
technology affordances, for effective learning. sThieed for adaptation arises while implementing
active learning strategies in the SRC mode, sines¢t of affordances and constraints of this naoee
different from the other modes.

In this paper, we present a model for adapting -wadwn active learning strategies from
face-to-face classrooms to the SRC mode. The rewenée coordinator (RCC) and technology
mediate the interaction between the instructorthagbarticipants. In our model, the RCC plays tie r
of a proxy instructor, as well as an informatioansfer agent, while technology plays the role of
enabling communication. We implemented this modsing five active learning strategies —
Think-Pair-Share, Classroom Voting, Pros-Cons AsialyPeer Review and Muddy Points. We
validated the effectiveness of our model by adrténésd a survey to obtain participants’ perceptiains
the effectiveness of the active learning stratedibe survey contained questions on a Likert soale
participants’ perceived learning and satisfactiangd on the facilitation provided by the RCC and
technology. The results show that 86% of the 128&@igpants found our adapted active learning
strategies to be useful for their learning. We &sod that there is a high and significant cotieta
(y=0.75) between perceptions of overall satisfactiod usefulness of active learning strategies.



2. Related Work

The major modes of distance education (DE) inckslanchronous, synchronous, blended and
mixed modes of learning. Asynchronous mode fatigahe self-paced learner and permits different
kinds of interaction, feedback and facilitation i(gtand & Hawkins, 2002) through the internet.
Synchronous learning happens when all the partitgpare virtually present at the same time even
though they may be physically at different locasigBernard, et al., 2009). Blended learning, wisch
becoming more common, accommodates the synchronmeetings through face-to-face (f2f)
classrooms and online discussions as well as asymohs activities (McGee & Reis, 2012). In a
mixed-mode, there are no f2f interactions but tla@eegood portions of synchronous and asynchronous
modes of learning. An example of yet another mods seen in The University of West Indies Distance
Teaching Experiment (Kuboni, Thurab-Nkhosi, & Ch2013), which utilized an audio-conferencing
facility linking several remote sites synchronouslysupport f2f instruction.

The key interactions or transactions in an edunatienvironment happen between instructor,
student and content (Shale and Garrison, 199®ajor challenge for a DE program is to reduce the
transactional distance, identified as “a psychaalgand communications gap” (Moore, 2007), that is
created in part due to the physical distance betwearner and instructor. DE research has been
unanimous about the need for more learner intera¢Bernard, et al., 2009; Jaffee, 1997). Arbaugh
(2005) has reported that students perceived leginiaffected by ease of interaction and instrigctor
emphasis on interaction. Anderson and Dron (204hi)e tracking the evolution of DE, note that there
has been a shift towards greater engagement ¢édaheers in the more recent DE implementations.

Active learning in face-to-face classrooms encorsgaseveral strategies designed to engage
the learner in the learning process for providmgnecessary learning outcomes (Prince, 2004)vé\cti
learning has been implemented in different distagw@cation modes using different strategies. The
strategy of instructional conversation in the syonadlous discussion groups wherein the instructor and
participants starts construction of a lesson basqghrticipants' ideas and experiences is an establ
method of implementing AL in synchronous mode (Lataal., 2001). The blended learning mode
offers several examples in terms of debates, dasies, group reports, interactive websites etc. to
implement AL strategies (McGee & Reis, 2012).

DE programs in Asia have utilized technologicalusohs like e-learning and mobile based
systems. A major drawback reported about Asian BEigh is regarding the need for instruction
designers to upgrade their knowledge of the selecind use of methods and media (Baggali &
Belawati, 2009). Jagannath and Jobanputra (201fjesdion the possibilities of SRC mode within an
earlier experience in India mentioning the needstarcturing interactions for AL. The current stusly
one such attempt to address this problem. The SB@mombines some features of synchronous
delivery mode, with others of f2f classrooms, Kutides not incorporatall necessary features to
directly implement practices from either mode. Etewe need a model of adaptation of active learning
strategies, considering the affordances and contstraf the SRC mode.

3. Model for Adapting Active Learning Strategiesto SRC Mode

We created our model for adaptation of AL strate¢ieSRC mode using the following process.
We first examined characteristics of AL strategiesf2f classroom mode. The three levels of
interactions — student-content (S-C), student-stu(&-S) and student-instructor (S-I) — are adafpied
the SRC mode, using the affordances of the tecggadmd incorporating mediation by the Remote
Centre Coordinator (RCC). The S-C and S-S intavastdo not have major changes in the SRC mode,
but the S-I interaction has to be adapted to couhtetransactional distance. We then categorike S-
interactions into three types: (i) Instructor dtrees, in which the instructor gives directionstadents
for performing an activity, (i) Student responsa&swhich students respond to the instructor after
completing the activity, and (iii) Discussion/Feadk in which the instructor gives feedback on
students' responses and discusses the topic.dtwstdirectives are adapted by having the RCC thlay
role of proxy instructor within the local SRC aredaying the directives the students. Student resgson
are adapted by having the RCC play the role ofynestructor to aggregate the responses and tke rol
of information transfer agent to sends the aggezhjaésponse to the instructor. Discussions and
feedback are adapted as a combination of the above.
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Figure * Our model for adapting AL strategies to SRC mode

These adaptations can be better understood witlexammples of their usage within the workshop.
First we see how the AL strategy of Think-Pair-8h@rPS) has been adapted within the SRC mode.
Technology plays the role of facilitating infornatitransfer (Grey background in Fig. 1). In therikhi
phase, the RCC plays the role of information tr@anafient to convey the instructor’s directives ted
role of the proxy instructor to implement the instor directives (downward blue arrows in Fig. ).
the Pair phase, the RCC performs the role of piastructor to ensure student-student interaction
(horizontal brown arrows in Fig. 1). In the Shahage, the RCC performs the role of proxy instruttor
collect student responses and aggregate themharrdle of information transfer agent to convey the
aggregated response to the instructor for subségissussion (upward green arrows in Fig. 1).We
note that the actions in each phase of the TPSiirmdaptation remain the same as those in a single
face-to-face classroom. Hence despite an increabe iphysical distance between the learners and th
instructor, our model of adapting AL strategieS®C mode helps mitigate the transactional distance.

Similarly consider the strategy of peer review,du® increasing collaboration and providing
formative assessment. In a small f2f class, thieuiotor initially poses the problem which is solvad
students. Then, they review each other’s solutr@mhraport back to instructor. In the SRC adaptation
the instructor first poses the problem to stud8hig), and provides necessary guidelines to salve i
The RCC now plays the role of the proxy instru¢Biue) and ensures that the participants in his/her
SRC work on solving the problem. The participahtntperform the peer-review process within each
SRC (Brown). The RCC is then instructed to collaggregate and send the queries to the instructor,
via chat (Green).The instructor addresses thesgegusnd responds to the entire class when needed.

Note that in each of the above adaptations, aasfarstudent is concerned, the steps remain the

same as the original strategy in a f2f class. Heveebelieve that our adaptation model would haee th
same effectiveness for a student, as that of desodgssroom implementation. We have validated the
effectiveness of our model through student peroaptias explained in the next sections.

4. Implementation of the M odel

We implemented our model for adapting AL stratefieSRC mode in a two-day workshop on
‘Research Methods in Educational Technology’. Taeipipants of the workshop, corresponding to the
'students’ in our model, were 5094 in-service galkevel instructors, across 204 SRCs. The godileof
workshop was to train the participants to plan @smtiuct educational technology studies, startiomfr
identifying the components in educational reseatahpositioning their ideas based on analysis of
existing literature, to designing rigorous expenmtseo validate their ideas. The workshop was bald
two consecutive Saturdays, to take into accounatadability of participants.

The workshop consisted of both synchronous andcasgnous modes of interaction. A video
conferencing application, A-VIEW (A-VIEW, 2013) wassed for the synchronous interaction. The
RCC facilitated the synchronous interaction, byyisg the dual role of proxy instructor and
information transfer agent, as described earligor o the workshop, the RCCs had received trgnin
about their roles. The asynchronous interaction faasitated using Moodle and participants were
asked to engage in off-line discussions and suassignments.

The diversity in multiple dimensions — geograpfucation, cultural background, engineering
domain, age and experience — added to the chaiengiesigning the instruction and treatment, over
and above the SRC mode. We chose five AL strategidhink-Pair-Share, Classroom Voting,
Pros-Cons Analysis, Peer Review and Muddy Poirtisirichoice was based on the instructional goals



of the workshop. For example, Pros and Cons Aralysis chosen because participants need to be
trained to critically analyze and evaluate existiterature, for positioning their own work.

5. Validation of M odd

We investigated the effectiveness of the modekims of participants’ perceptions of their
learning and engagement from the workshop whichimptemented based on our adaptation model of
active learning strategies. We administered a surgeestionnaire to determine participants’
perceptions. As mentioned in the Introduction, search questions are:

RQ1: What are participants’ perceptions of the uisefss of the active learning strategies for
their learning?

RQ2: How do participants’ perceptions of the ugedgk of active learning strategies affect their
overall satisfaction?

RQ3: How do the mediators of student-instructagriaction, that is, RCC and technology, affect
participants' perceptions of the usefulness ofttieve learning strategies?

The research design that was used to answer tive gjoestions had the following features:

Sample: A total of 5094 participants had registered fromoas 204 Remote Centres for the
workshop. Of these, 2778 participants were prefmntll sessions, among which 1484 filled out
responses to the survey. The sample for this stedgists of 1287 participants who consented to
participate in our research. All participants wargtructors in colleges from different parts of iend
Majority of participants had post-graduation (Mast@egree) in their respective domains.

Instruments. A survey questionnaire was administered on theggaants at the end of second
day through Moodle, to understand their perceptiomghe various aspects of the workshop. The
survey questionnaire contained 18 questions onpait Likert scale (From Strongly Disagree to
Strongly Agree). These items were categorized basedonstructs of medium, synchronous mode
strategy, satisfaction and learning, which werateel to different aspects of the workshop. An gplam
of an item from the construct ‘synchronous modatsgy’ includes: “The session on ‘Addressing the
Common Queries’ from Chat/Discussion forums wasfulisewhich specifically looked into the
adaptation of the active learning strategy Muddijnf3o Another example is the item “I found the
activities such as ‘Think-Pair-Share’ and ‘Votid@glpful for improving my understanding of concepts
learnt”. An example of an item that addressed @adnts’ perception of overall learning was, “As a
result of the workshop, | feel confident of tacklieaducational technology research problems”.

Analysis. We first grouped the survey responses based ocottsruct that they address. We
analyzed the data by calculating the response éremies of participants’ perceptions of the différen
active learning strategies (RQ1). To determine btwavperceptions of the usefulness of AL strategies
affect overall satisfaction (RQ2) and how the me@ RCC and Technology affect perceptions of
usefulness (RQ3) we calculated a rank correlati@rthe responses were limited to the 5 point Likert
scale, we use the gamma correlation coefficienichvis used when working with ordinal level data
that is ranked in a small number of response caegdl he gamma statistic is designed to determine
how effectively a researcher can use informatioouélan individual’'s ranking on one variable to
predict that individuals ranking on the other. Vdécalated the correlation between the responsiheto
mediators of student-instructor interaction - Tebgy and RCC — with the responses on the
usefulness of active learning strategy and oveedisfaction.

6. Results

Figure 2 shows the frequency of responses on sugquestions which looked into the
perception of participants in terms of their ovEledrning and satisfaction. In terms of overadiri@ng
(N=1287), 283 participants strongly agreed and learmo823 agreed that workshop has had positive
impact on their learning. While 158 remained ndutrathis, a small minority of 23 people did not
believe that their learning was improved (Disagrede and Strongly Disagree - 6). In terms of overal
satisfaction, 432 participants strongly agreed, &G#ed and 62 remained neutral towards the guestio
on overall satisfaction. Here also there was a semgll fraction (Disagree — 7, Strongly Disagrek?y-
of participants who did not hold similar views atisfaction with this workshop.
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Table 1 shows the number (percentage) of respomsedividual active learning strategies. We
note that a majority of participants - 87% averager all strategies - agreed or strongly agreet tha
active learning strategies were useful for thearhéng.

Table 1: Frequency of participants’ response offulrsess of AL strategy

AL strategy Strongly | Disagree Neutral Agree Strongly
Disagree Agree
TPS & Voting | 19 (1.5%)| 15 (1.2%) 99 (7.7% 835 @4) | 319 (24.8%)
Pros-cons 17 (1.3%) | 12 (0.9%)| 89 (6.9%) 687 (53.4%) 482 (3.5
Muddy Points | 44 (3.4%) 24 (1.9%) 174 (13.5%) 824.380) | 218 (16.9%)
Peer Review 7 (0.5%)| 15(1.2%) 156 (12.1%) 8239%3 | 286 (22.2%)

To determine if participantgiverall satisfaction was related to either the @ffeness of the
active learning strategies (RQZ2) or to other vaeisbke technology and RCC (RQ3), we calculated th
rank correlation between these variablesan be seen from Table 2 that, there is a hfglooelation
between overall satisfaction and all these varg@blkhe values for correlation coefficient) (of
usefulness of active learning strategies were fdarige 0.75, and that of learning environment withi
RC and facilitation by RCC were 0.536 and 0.501l tAkse correlation coefficient are highly
statistically significant (p<0.001). The correlatiwith facilitation by technology was 0.354.

Table 2: Correlation between overall satisfactind ather variables

vy (N=1287) AL strategy Conducive Facilitation by | Facilitation by
usefulness Learning RCC Technology
Environment
Overall Satisfaction 0.75 0.536 0.501 0.354

Also the correlation between the participants patioa of usefulness of individual active
learning strategy to the mediating variable of Rf@€ilitation was found to be generally near to or
above the significant figure of 0.300 while thate¢hnology was always found to be less than 0.300.

7. Discussion and Conclusion

Our research questions focused on the participgresteptions of the usefulness of AL
strategies (RQ1) and their effect on overall satisbn (RQ2). Based on the results (Fig. 2) werinf
that AL strategies are effective for learning idistance mode program, thereby reconfirming known
results (Prince, 2004). The positive responsdsdstrvey questions and their strong correlati@il@

1) indicate that the effective implementation oftike Learning strategies had a strong impact on
overall satisfaction of the workshop. Our thirdaaxh question was how the RCC and technology,
which are the mediators of student-instructor sat&on, affect participants' perceptions of the
usefulness of the active learning strategies. Baseflable 1, we can infer that the impact of RCC'’s
facilitation has had a major impact on the partiais’ perception of learning and satisfaction coraga

to that of technology. We infer that technologyingportant, but plays a secondary role, that of
facilitating instructor-student transactions acrgssgraphical distance.



The study has provided an easy adaptation modbbtbrthe instructor and RCC, to implement
active learning strategies in an SRC mode. The atnaiuRCC training required to make this model
work is also significantly less. The effectivene$she strategy in terms of participant satisfatthas
already been shown abovE&he key to this model is that it does not change f#ce-to-face
implementation of the active learning strategy énnts of its student-student or student-content
interaction; rather it uses the affordances avklabithin the SRC mode to implement the
student-instructor interactions effectively. Thusnfi a student’s perspective, there is no differénce
the AL strategy adapted to the SRC mode, compaitedtme corresponding f2f implementation.

The two major affordances used within the model tastinology and the Remote Centre
Coordinator. Technology is used to facilitate infiation transfer between participants and instructor
The role of RCC is crucial as he/she has the daealaf information transfer agent as well as proxy
instructor within each Remote Centre. The modelpvaposed prescribes how the student-instructor
interaction from a f2f active learning strategytasbe implemented based on whether this interaction
falls into the category of ‘information transfesuch as collecting responses) or ‘proxy instrudissth
as the facilitating a student-student discussidf®.have shown how the model can be implemented for
five different active learning strategies. We bati¢hat the proposed model can be applied to adpapti
other active learning strategies in SRC mode bgsdigng the student-instructor interaction in the
strategy into either of the above categories. Otimversities or agencies implementing courses and
workshops in SRC mode can use our model to addpedearning strategies. As a follow-up, we
intend to conduct further validation of the modwsl,investigating the leaning gains of the partioisa
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