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Flipped learning reverses traditional direct instruction by having students
complete homework before in-person classes. When supported by
technology and data, flipped learning becomes a variant of blended
learning, where blended learning refers to the integration of online and
in-person learning experiences.

This paper highlights the sector-wide shift to flipped learning in
Singapore’s Polytechnics. The intent of the shift is to provide opportunities
to improve self-directed learning, a critical skill set for the workforce. The
authors consider seven presentations of practitioners’ early studies of
flipped learning in action, all of which were delivered at the e-Learning
Forum Asia 2023 conference.

Key themes and takeaways from the seven presentations are considered,
including the use of data and learning analytics to improve tailored
support for self-directed learning, the value of learning-design models,
examples of designing for social interaction during online asynchronous
learning, to improve students’ confidence in learning and operational
challenges such as the need for more time to implement quality flipped
learning.

The authors conclude with lessons for fellow practitioners to improve the
designs of their own flipped learning efforts.
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Introduction

Flipped learning is a variant of blended learning which
“flips” or reverses the two-phase order of traditional
direct instruction. Traditional direct instruction delivers
foundational content to students in person and then leaves
them to self-direct their learning with homework. Flipped
learning helps students to self-direct their learning of
foundational content before meeting peers and lecturers
in-person for more personalised support to complete more
complex "homework” together. Singapore’s Polytechnics
have adopted flipped learning in order to develop self-
directedness as a key enabler of long-term employability.
This article summarises, compares and draws lessons from
seven early studies of flipped learning “in action” at four of
Singapore's five Polytechnics. These studies were presented
at the e-Learning Forum Asia 2023 ("eLFA 2023") conference
in October 2023, organised in Singapore by the Singapore
University of Social Sciences (Singapore University of Social
Sciences, 2023).

Literature review

What flipped learning is: In flipped learning, initially
termed the flipped classroom (Bergmann & Sams, 2012),
students individually complete assigned homework,
including watching pre-recorded lectures, before meeting
their lecturers in person with the rest of their class. The
“underlying logic” for flipped learning is that it is best —online
and asynchronously — “to give students instruction on the
content first” followed by “problem-solving, elaboration and
mastery” in person (Kapur et al., 2022, p. 2).

Flipped learning is a variant of blended learning: When
mediated by online technology, flipped learning is a variant
of blended learning, where blended learning refers to various
integrations of online and in-person learning experiences
(Garrison & Kanuka, 2004).

Flipped learning improves learning outcomes: Compared
to traditional direct instruction, appropriately designed
flipped learning interventions produce significant gains for
learning in higher education across academic, intra- and
interpersonal, and satisfaction-related outcomes (Bredow et
al., 2021). One reason for this is that lecturers use the data
on students’ individual progress as they actively self-direct
their learning on foundational content to personalise the
subsequent in-person learning support when students meet
lecturers, peers and others to learn more complex content
(Bergmann & Sams, 2023). Such data includes the results of
online formative assessment checkpoints.

Blended learning, of which flipped learning is a variant,
can develop self-directedness: Blended learning is both
impacted by learners’ self-directedness (Geng et al., 2019)
yet can be designed to develop self-directedness, as recently
affirmed by Singapore’s own National Institute of Education
(Natarajan, 2021).

Self-directedness is a valuable learning outcome: Self-
directed learners are better at adapting to change, to learn
new skills, to remain employed and to nurture their own

long-term career success (Brandt, 2020).

Developing self-directedness has driven Singapore’s shift
to blended learning, including flipped learning at the
Polytechnics: In 2022, Singapore's Minister for Education
signalled to the country’s education system the importance
of continuing to develop self-directed learners coming
out of the COVID-19 pandemic. Echoing the past several
decades of research on self-directed learning (Brandt, 2020)
and building on previous announcements to implement
blended learning to further develop self-directed learners
(Ministry of Education Singapore, 2020), the Minister stated
that blended learning develops “students’ capacity for self-
directed learning” by allowing students to “learn to manage
their time, and to prioritise and exercise initiative in learning
outside the classroom... [t]his will be a critical skill for them
as they go into the workplace as well - because learning
goes beyond the classroom” (Chan, 2022, n.p.).

Singapore’s five Polytechnics together enrol about 20000
new students each year for a total enrolment across
the sector of about 60000 (Ministry of Education (ESD)
Singapore, 2024). The Polytechnics offer 3-year diplomas
with hands-on, practice-based learning experiences to
prepare 17- to 19-year-olds for careers in the workforce and
further education (Ministry of Education, Singapore, 2024).
Although the Minister, in his 2022 speech had referred to
other Singaporean educational institutions rather than the
Polytechnics, the Polytechnics face the same or an even
greater imperative to develop self-directedness given their
mission as just described, since self-directed learning "will
be a critical skill" for Polytechnic graduates “as they go into
the workplace”. Hence, the sector's adoption of flipped
learning as a means to better support students to develop
self-directedness in learning.

How flipped learning is implemented is important (details
matter): Earlier research into lecturers’ perceptions of flipped
learning at Singapore Polytechnic shows that, to lecturers,
instructional considerations have a significant impact on
learning in flipped lessons (Or et al.,, 2022). The sector-wide
shift into flipped learning has contributed to the evolution
in the role and required skillsets of Polytechnic lecturers in
Singapore, from Alison King's (1993) “sage-on-the-stage”
to "guide-on-the-side”. As Kapur and others have pointed
out: “the nature of the implementation [of flipped learning]
.. matters significantly” (Kapur et al., 2022, p. 15). Merely
flipping traditional direct instruction on students’ timetables
is insufficient to bring about changes in learning outcomes.
All lecturers can take valuable learning-design lessons from
the seven presentations featured here.

Flipped learning terminology at the Polytechnics in
Singapore: The presentations from Singapore and Temasek
Polytechnics employ the term “ALeRT". This term is defined
at Temasek Polytechnic as “Assessing Learning in Real Time".
It is defined at Singapore Polytechnic as "Assessing Learning
Regularly for Timely feedback”. ALeRT is not explicitly
mentioned in the presentations from Ngee Ann and Nanyang
Polytechnics. ALeRT began life in 2020 as an implementation
of flipped learning that explicitly required data generated
by students’ learning activity to become a linchpin or key
linkage-point between the two segments of flipped learning.
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Initially promoted by Singapore and Temasek Polytechnics,
ALeRT as a design concept was piloted and then adopted by
all five Polytechnics in Singapore in 2021.

ALeRT is not only defined but also implemented differently
at different Polytechnics. For example, Singapore
Polytechnic’s flipped learning design model envisages two
ALeRT checks, whereas Temasek Polytechnic envisages
three. Ngee Ann Polytechnic defines ALeRT as "Analytics
on Learning for Responsive Teaching” and expects at least
two checks. At Nanyang Polytechnic, ALeRT is also a two-
check process. However, all ALeRT designs share two key
characteristics: 1. the use of formative assessment-checks -
typically but not exclusively quizzes - to generate data with
which both lecturers and students themselves can evaluate
students’ grasp of content at various points in the flipped
learning cycle; and 2. the use of that data to promptly tailor
learning support for identified students or student-groups
in subsequent stages of the flipped learning cycle, or in
subsequent lessons in the semester, without having to wait
for students to fail key summative assessments. The five
Polytechnics are also continuing to experiment with effective
and efficient ways to implement a third type of ALeRT check:
confidence-in-learning. Confidence-in-learning is further
discussed below.

Descriptive
presentations

summary of the 7 eLFA 2023

Each presentation’s conference abstract and slides are
attached in the Appendix to this paper. For completeness and
to better facilitate comparisons between the presentations,
this summary also provides additional information not
explicitly mentioned in the abstracts and slides, such as the
number of survey respondents and focus group participants.
The Polytechnics have adopted Brightspace by D2L (D2L
Corporation, 2022) as the sector’s Learning Management
System (LMS) and all online learning activities occurred in
the LMS unless otherwise stated.

Singapore Polytechnic delivered two presentations:

Singapore Polytechnic study 1 ("SP 1)

Ahatraet title (presentation titles may be slightly differant): Chooze your own adventure:
A pilot data-enabled flipped clazsroom sindy exploring learners’ antonomy, zelf-
efficacy and inguizitiveneszs

Authorz (not all awthors prezented): Zhenzping Liow, Eeith Yong Tze Tan and Wen YiNg

What waz ztudied: Application of learnsr antonomay (Smith, 2008) to enable differentiated
inziroction in 2 datz-emabled flipped learning design znd its impact on zspectz of
students” zelf-directedness - salf-efficacy (confidence m leamimg) and inguisitrreness.

Flipped learning dezign:
Online Azynchronou:z Learning: students completed quizzes smbedded mto content
which lecturers analyszsd to identify “fuzzy points™ of confusion.
In-Perzon: Students first worked in assizned pairs of stronger and weaker students on
workshests - less student autonomy — before stepping into group-based seminar activities
and pressntmg their findingz at the end of thozs activities - more studant autonomy.

Rezearch methodology: Thiz study was conductad in one module with five clazzes and 110
stodents in the cohort. 72 respondent-students’” data was amalysed (p=72). T-tests were
conducted on respondsnts’| paired “Type 1 (zcaffolding activities with less antonomy) and
“Type 27 (actvitiez enabling more leamer autonomy) survey itsms. Lacturers were not
subjacts,

Key findingz: From “Type 1" to “Type 27, students’ percaption of their confidence m leaming
imyproved modestly, and inquisitivenass mereazad sigmificantly.

Oiher noteworthy aspects:

Thiz was one of the two SP studies that explicitly surveved student= on the mmpact of ths
learmmg activities on their confidence. 8P 1 also explicitly dezcnibed a scaffolded two-stags
learmmg desizn and measurad the impact of that desizn betwasen the two scaffolds via 3 t-fested
stndent survey.

Next zteps: The authors hope to develop an active lsarming tool kit and models for
differantizting mstruction in flipped leaming desizn: and to use validated mstruments for
firther studies.

Singapore Polytechnic study 2 (“SP 2")

Abstract title (presentation titles may be slightly different); Using data-enabled flipped
learning to support differentiated instruction in a digital electronic engineering
module

Aunthorz (not zll authors prezanted): Siew Kee Chong and hMark Wan

What waz studied: Lecturers and studeats’ perceptions of Data-Enzbled Flipped Leamning
and how it confributed svidence to differentizte teaching and leaming in mixad-ability
classrooms. Key reference was Tomlinson (Tomlinson, 2001).

Flipped learning dezign:
Online Azynchronouz: Learnming: Studentz engzged i asynchromous lsctures and
completed quizzes. (uiz rezults were analyzed to prepare for differentiated mstruction in
class.
In-Perzomn: Differsptizted lsammg experisnces: high-performance stodents wers
challenged with stretch activities. Low-performance studsnts received interventions to
help them mprove their understanding of the basic coneapts.

Research methodology: This study was conducted i ons module with 36 claszes halmed by
20 lecturers. A48 studsnt=’ data was analvzed The authors then conducted a survey of ths
studants (m=203), lacturers (n=121), znd saparats focus groups with five students and five
lecturers respactively.

Key findings: For students, their leammmg experience was largely pesitive although a faw
students queried the value of some of the leaming activities. Lecturers obtainad more preciza
meights and gave mors targated feadback to student= but were concemed about the tima
necessary to analyss data and then dezign and develop differsntiated mstructions, the relavance
of cohort- vs class-lavel statistics and the validity of the data in the LRIE.

Other noteworthy aspects: This was one of the twe 5P studies that explicitly surveyed
stundents on the impact of the leaming activities on their confidence. This was also one of the
three siudias that chtained inputs from lecturars (the cther studies were TP 1 and NP 1}

Next steps: The authors ara explorng the use of a customized chathot to supplement learming
materials and provide timely support to students,

Nanyang Polytechnic (“NYP") delivered one presentation.

Ahbatraet title (presentation titles may be =lightly differsnt): Igniting learner smecess:
Unleazhing the potential of the lectorial approach in flipped learning environments -
also kmown as “Enhancmg Leamer Engapement m z Flipped-Leaming Environment Usmz
the Lectorial Appreach under WYP'z DEFL Framework™.

Authorz (not all anthers presented): Annie Yin W1 Mg, Shi Yimg Cay, Terence Chim, (ia Wen
S1m and Jia Yimg Yong

What waz studied: Implsmentation of the lectorial approach - which smphasizes
interactivity even in large lactures (Thallur & Pemman, 2020) in a flipped leaming
desizn.

Flipped learning dezign:
Ounline Azyochromous Learning: Studsnts engaged with interactive online lezming
content 2.z. online game, scenario-based leaming. The content was clozely linked fo the
m-perzon lessons which followed.
In-Perzon: Studsnts parformed hands-on activities to deepen or apply and demonstrate
leamning, including butlding models; interacting with physical fams 2.z, in laboratories;
delivering group presentations and videos of processes.

Research methodology: Thiz study was conductad on six modulez in one Schocl. Student
survey n=221, 221 studantz” data was analyzed. Lecturers wers not subjects. Performance was
measured acrozs 3 quizzes, In 2 pre- and post-test razearch design - 2 pre-test before leaming
commenced, a 2nd test after the onlme but before the in-perzon segment, and a 3rd test after
the mn-person segment

Key findingz: The learning experience was largsly pozitive. Students lzrgsly recogniszed the
value of clozely linkmg the onlins and in-person leammg sxpenisnces and of interactrvity m
their lezming expenences. Average marks improved quiz to quiz across all modules.

Other noteworthy azpects: The six modules chosen for this expernment were selected from
differant Diplomas to be representatryve of the whols School.

Next steps: Students suggested meremental improvements to the leaming designs for
lecturers’ consideration. In response tfo those suggestions, lectuwrers committed to
implementing improvemsnts to their lezammg designz mcluding enhancing the vansty of
activities, allocating more time to view e-materials, and adjusting the pace of in-person
tutorials.
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Ngee Ann Polytechnic delivered two presentations:

Ngee Ann Polytechnic study 1 (“NP 1")

Ahbsztract title (prezentation titles may be slighily different): Learning through zcenario in
flipped learning context

Aunthor: Lee Tyng Leonz

What waz stodied: Integrating scenario-baszed lsarmmg (Huoszsim Almed, 201%) mto a
flippad leaming desizn, usmg WNearpod and Padlet.

Flipped learning dezign:
Ounline Asynchronous Learning: Completed online contant including quizzes, games
and simpla scanzrios presented mn Misrosoft Word.
In-Perzon: Applied or deepened learning via scenario-based learning.

Rezearch methodology: 472 students experiencad the design m ons module. Student survey
n=3T0. A forus group was conducted with five lacturers.

Key findings: The leaming experience was largaly positive Lecturars found the desizn
effective for facilitating productive in-parson discussion provided students came prepared. In
thiz sense, echomg TP 1, they were primanly concerned about how to improve szelf-
directedness in students.

Other noteworthy aspects: Thiz experiment usad Nearpod for seenario-based learning.
Mearpod snzbled real-time tracking of student responsez to facilitate in-depth dizenssions.
Padlat was uzed to efficiantly collect students” reflections at the snd of their in-person lazsons.
The combination of thesa 2 tocls enabled efficient and effzctive in-person scenario-based
learning_

Next steps: The aunthor identifiad the use of analyties to provids better support for students to
complate their online asynchronous leaming and strengthening lecturers’ skills to facilitats m-
person scenario-bazed leaming, as challenges to address.

Ngee Ann Polytechnic study 2 ("NP 2")

Ahbztract title (prezentation titles may be shightly differant): Enhancing engagement and
interaction in online asynchronous learning

Aunthorz (not all authors prezented): Kim 2unz Les and Gaik Bee Lim

What wasz stadied: Application of the Commumty of Inquiry (Cel) framework (Garnson st
al , 1999) and Feedback Froits (Feedback Frmts, 2024) to improve onhine asynehronowns
learming experiences by facilitating onlime asynchronous collaboration.

Flipped learning design:
Online Asynehronous Learning: Students addressad challenges online leaming content
by diseuzzing tha content asvnehrononsly wsing 2 3rd party tool embeddad imto the LMS,
called Feadback Fruuts.
In-Person: Lecturer addreszed students’ online lsarmimg challenzes as revealsd by
Feedback Froitz analyvties, ep. through further in-perzon diseussion or practice on
relatad past examination questions.

Research methodology: This study was conducted on one module. 36 students" data was
analysed. A siudant survev was condueted, n=213. Performance in the form of grades in the
related summative assessment (the module’s final exammation) was analysed across thras
semesters. Lacturers were not subjects.

Key findingz: The lsaming experience was largely positive. There was no change n
examinations performance over three semesters — two before intarvention, and the semester of
the intervention.

Other noteworthy aspects: Thizs experiment used Feedback Fruits for more efficient and
effective online asynchronous discussions. Students did not have to learn alone even though
thay wers lsarning onlins.

Mext ztepz: FeedbackFruits allows lacturers to seamlsssly nclude model answers within
online questions. This provides students with 2 valuable refersnce for self-aszessment
Students shall be encouraged to better salf-evaluate by comparmg their rezponses to the
mods]l answers, to gamn desper imsights mto thewr undsrstanding of the courss content and
firthar davelop their zalf-diractad learming skills.

Analysis and discussion

The clearest conclusion from the above is that, across the
four presenting Polytechnics, after only one to two years into
implementation, students had generally benefited well from
flipped learning. Students' positive reception would have
been in part due to causes well beyond this pedagogical
change, such as the COVID-19 pandemic, the social-
distancing impact of which compelled everyone, including
students to develop at least some of the skills necessary
for home-based and, therefore, self-directed learning — at
least to a greater extent than fully-scheduled, in-person,

Temasek Polytechnic delivered two presentations:

Temasek Polytechnic study 1 (“TP 1")

Ahbsztract title (prezentation titles may be slightly differant): Enhancing student learning
and engagement with data-enabled modified SE model for flipped learning

Aunthorz (not all anthors prezanted): Pratma Majal Maria Tersza Abalanes, Siang Chuei
Eoo and Irena Chan

What was studied: The impact of the 5E model (Bybee & Landes, 1590) mod:ified at TP for
data-enabled flippad leaming on a sample of both =taff and students.

Flipped learning design:
Online Asynchronons Learning: Sindents enpaged with leaming triggers, explored
learning content inferactrvely, had foundational content explamed, and evaluated their
understanding through quizzes and other such checks.
In-Perzon: Students engagad with the resuliz of the preceding online learning segment,
had leaming content elaborated upon, and had thair deeper learmning evaluated.

Research methodology: This study was conduectad on three medales in two Scheols. 1303
students experienced tha designs. A survey was conducted with students (n=878) and lecturars
(n=14).

Key findingsz: The leaaming experisnce was largely positrve. Lecturers appraciated the impact
of the 5E model on making flipped learning (Lo, 2017) mors interactive and enablng them to
track students’ lzarming. They were concemed about how to improve sslf-dirsctednass in
students.

Other noteworthy azpects: The only cross-School study albert still within the zame
Polytachnic. Thiz was one of the three studies that obtamed mputs from lecturers {the other
studiaz ware SP 2 zand NP 1).

Next zteps: Lectursrs wanted more support for lasson redezizn and to develop in-person
facilitation skalls. Btudents asked for more practice (zelf-avaluation).

Temasek Polytechnic study 2 (“TP 2")

Ahatract title (prezentation titles may be shightly differant): A proof-of-concept ztndy on
the efficacy of agent-enabled nndge mezzagez on learners* online learning behaviours

Aunthorz (not all authors prezented): Koon Guan Lee, Ken Guo, Paul Cheung and Poh MNguk
Lau

What was studied: Nudze theory (Weijers et al | 2021) to enhanee viewership of recordad
e-lactures and develop students’ salf-diractadness.

Flipped learning design:

Ounline Asynchromous Learning: Studsntz engaged in leamming activities, such as
watching recorded e-lecturss and complating tutorial worksheets, that generated data in
the LMS and video content management system (VCMMS) and prompted the avtomatic
sending of mdging massages.

In-Person: Lecturars checked in with students on their status of completion of e-lecturez
and tutorial worksheats, to reinforee the nndgmg messages sent through LWME Details of
these and other in-person laamimg activities were not dezeribed m the presentation as they
were not the focus of the presentation.

Rezearch methodology: This study was conducted in 1 medule with 20 claszes. 300 students’
LMS and Panopte VCME data was analysed for trends in:

1. the mumber of users that required nudging per Brizhtspace intellizent agent run; and
2. the number and duration of views of vidaos.

A student survey was also conducted, n=1435. The anthers also condueted focus groups with
a total of ten students. Lacturers wera not zubjects.

Key findingz: Data-inggsred mudges hslped students to complste online leamnmg actrvities
on tima.

Oiher noteworthy aspeets: This study foensed exclusively on the online zsynchronous
learning portion of the flipped leammg cycle, m particular the effeet of the LIS built-in
“mtelligent agent” tocl to mudgs students to complete asynehronons learmng actvities.

Next Steps: Based on students’ feedback, authors will further optimise the design of the
nmudzing activity by 1) reducing the mudzing frequency; and 2) changing the means of
delivering the mudging messages from Outlock email te Microsoft Teams.

synchronous, instructor-driven classes. However, the seven
presentations also suggest the following learning-design
themes that would have supported students to successfully
self-direct their learning.
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Theme 1: Flipped learning as such does not work - but
active flipped learning does

In 2022, Kapur and colleagues published a meta-study
and critique of flipped learning, which asserted as follows
(emphasis added in bold):

The focus [of many studies of flipped learning] was
more on engaging students in repetitive, passive
activities — the same in the pre-class repeated in
the in-class, usually via asking students to pre-review
videos of classes, pre-review the PowerPoints then
used in class, or listening to a teacher repeat material
already exposed to the students. There is no reason
to claim these are not worthwhile activities, but it
does not seem to be consistent with the claims of
flipped learning for deepening understanding... Our
findings have revealed that such a two-phase model
is not any more effective than a traditional model
once the nature of implementations is considered.
What matters more is the inclusion of active learning
(Kapur et al., 2022, p. 14).

In the same paper, Kapur et al. proposed an active-learning
four-phase alternative to two-phased flipped learning,
namely the “Fail, Flip, Fix, Feed” model of productive
failure first published by Kapur (2008). In this alternative
model, “Fail” means to design a problem-solving trigger to
diagnose what students understand and what they do not.
“Flip” means to pre-expose students before their in-person
lessons to foundational content — but it comes after “Fail”.
“Fix" means the lecturer in the in-person lesson should
correct students’ misconceptions as disclosed by “Fail” and
ensure “robust” — which would include some aspects of self-
directed learning. “Feed” refers to designing for formative
assessment, including feedback.

One example of “Fail” might be at NYP, where students who
participated in the study sat for a pre-test quiz, prior to
commencing their “Flip” online asynchronous learning. This
pretest was “productive” as it was rigorous — it revealed the
extent to which students lacked knowledge. The pretest was
both a diagnostic assessment and a motivational booster
for students to “Fix and Feed"” their gaps in person, working
with their lecturers and each other.

Nonetheless, a problem-solving “Fail” diagnostic trigger
was not a consistent key feature of the seven learning
designs profiled here. Ironic as it may sound, productive
failure should be a key feature of active flipped learning
design going forward. However, in all other respects, the
seven presentations here offer valuable lessons in “Flip, Fix
and Feed” to support students’ active — and, therefore, in
various aspects, self-directed — learning at all phases of the
flipped learning cycle. SP 1and SP 2 used quizzes to detect
students who “failed” in the online asynchronous learning
phase - albeit during or after and not necessarily before
the delivery of "Flip” foundational content — so that their
self-directed learning issues could be “Fixed” in-person via
lecturer- and peer-supported worksheet and group-based
seminar activities. NP 1 implemented simple “Flip” scenario-
based learning to match students’ self-learning abilities
before stepping up into more complex scenarios to be “Fix"-

ed collaboratively and in the presence of the lecturer. NP
2 went a step further to provide students with the choice
to seek collaborative assistance even during the "Flip”
stage, ensuring that students did not have to wait to "Fix”
their learning issues in-person. TP 1 adopted a superficially
different learning-design model (Bybee & Landes's 5E,
adapted for data-enabled flipped learning) to marry
interactive "Flip” with deeper-dive “Fix". TP 2 showed how
— "Fail” or otherwise — students can be nudged to self-direct
their "Flip” for more meaningful in-person "Fix" learning.
"Feed” formative assessments were embedded into both
phases of flipped learning in all seven designs. None of
these designs could be described as repetitive or passive.
The point that Kapur, Hattie and their colleagues made in
2022 is accepted, that merely flipping on the timetable is
insufficient. These seven designs provide useful examples of
how to take advantage of that flipping in the timetable to
improve active, self-directed learning.

Theme 2: Tailored support for students

The presentations show how the shift to flipped learning
reduced the requirement for students — regardless of
individual abilities and motivations — to move in “monkey
see, monkey do” lockstep through rigidly-scheduled lessons.
This shift allowed lecturers to “tailor” learning experiences in
ways that encouraged students to actively construct their
own learning, fundamentally by providing more time to
students to learn at their own pace, but also by triggering
students to plan, actively “"do”, and then evaluate their own
learning. As pointed out in the context of a course designed
to develop self-directedness in learners from disadvantaged
backgrounds, such tailoring is key to helping students
develop self-directedness (Mann & Willans, 2020).

One clear example of Theme 1 can be seen in SP 1. Lecturers
tailored their support to their students’ specific learning
needs by designing diagnostic activities to discover what the
students’ difficulties were with the online content - the first
segment of the flipped learning cycle. In-person, lecturers
followed up by organising the cohort into “stretch” and
“strengthen” groups and pairing different-ability students
off to help stretch or strengthen the learning of foundational
content via worksheets before the class proceeded to
complete group presentations on a relevant topic of their
choice. Students, therefore, received tailored support to
demonstrate successively higher degrees of autonomy and
learning as they progressed towards completing their group
presentations.

The following are further examples of Theme 1:

SP 2: As in SP 1, the lecturers in SP 2 grouped students into
those who needed more support to achieve the outcomes
at the baseline and those who could be stretched. They
then followed up with differentiated activities for each
group and ended with post-class assessments to gauge the
effectiveness of the different interventions and identify areas
for (differentiated) follow up: “Overall, the data suggest that
students were positive to the various components of the
initiative. The provision of variation in the learning activities,
challenging goals, timely and helpful feedback, and clear
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expectations for learning are all congruent with research on
what teaching methods work best.”

NP 1: Online, students were scaffolded through relatively
easier scenarios, which were followed up in-person by more
complex "branching” scenarios. Tailoring occurred primarily
in-person, when students engaged in “do” scenario-
based learning which the lecturer facilitated in real-time
using Nearpod. Students’ need-to-know continued to be
triggered by linkages to real-life cases and the requirement
to individually reflect on the impact of mistakes.

NP 2: The lecturer here drew on the Community of Inquiry
(Col) framework (Garrison et al., 1999) to guide learning from
the side without resorting to direct instruction as his only
aid. Students who otherwise might have struggled online
and alone received help to learn as part of a community of
fellow students and the lecturer via an efficient and effective
collaboration platform (Feedback Fruits): “The teacher’s
presence, coupled with timely feedback and addressing
student questions, is paramount for an effective online
learning experience.”

NYP: The online game “Robert’'s Asthma Journey” triggered
both need-to-know and engagement and educated the
students. Tailoring occurred when students demonstrated
and developed their learning in-person through small-group
presentations and student-created videos, for example on
how to use inhalers. Students praised some ways in which
their lecturers had designed their experiences to suit their
needs so that they could better self-learn. Some examples
of students’ praise: “It was fun and | can understand how
to use the different devices other than reading the steps”.
“I could discuss with my friends [as part of interactions
during the lesson]”. "I like how the lecturer allowed us to
play with the models of atoms for us to better understand
our e-materials”.

TP 1: Via online delivery, lecturers tailored their support
for different student profiles with a variety of age- and
ability-appropriate triggers such as current news articles,
videos, cartoon strips and questions worded in colloquial
Singlish. Students then explored the online learning content
using tools such as Padlet to consolidate their learning
and evaluated that learning through quizzes. The quizzes
generated data for lecturers to identify and address learning
gaps on a differentiated basis. Further tailored support,
as well as further elaboration or deepening of learning,
occurred during in-person triggered activities such as
crossword puzzles and through the subsequent small-group
discussions leading up to the final evaluation activity.

TP 2: In a similar vein to NYP, students offered praise for
their lecturers’ design of the nudging messages. These
nudges helped students to manage their own time without
actually doing it for them (e.g. “The timing of the emails are
just nice as we normally would do tutorials 1-2 days before
tutorial lesson.”). They also encouraged and motivated
students to complete their self-learning journeys (e.g. "l had
two minutes of great joy after receiving the encouragement
email”; “I felt motivated to watch the videos as | thought the
lecturer sent the email personally”).

Theme 3: Data used to tailor support

As has been pointed out by the Singapore Polytechnic
research team (Or et al.,, 2022, p. 66):

Research has indicated that learner outcomes
will improve if instructors in higher education
maximise students’ learning experiences by using
the implementation data to drive those decisions
and effectively shift student accountability
for learning using flipped methods (Brewer &
Movahedazarhouligh, 2018).

The lecturers in these seven presentations used formative
assessment results (e.g. quiz performance, as with SP 1, SP
2 and TP 1) as well as utilisation data from the LMS, VCMS
and LMS-embedded 3rd party tools such as Feedback Fruits
(e.g. NP 2, TP 2) to decide how to tailor their designs to
better-facilitate their students’ self-directedness. For NP 1,
the lecturer identified better use of analytics as a challenge
to be addressed in future iterations of her design, but also
described the use of learning analytics data to develop self-
directedness in-person lessons, through Nearpod as a tool
to help her monitor individual students’ engagement and
progress in real-time during relatively complex scenario-
based learning discussions. For NYP, the researchers
described how they used quiz data as part of a pre-test, post-
test design to measure the change in learning performance
at each stage of their design. For NP 2, the researchers also
analyzed the module’'s examination performance data to
see if achievement had improved (it had not).

A key takeaway from the above is that what used to be
invisible in traditional direct instruction , that is the time,
effort and nature of students’ activities when they have to
learn on their own through technology, is made relatively
more visible to lecturers and data-enabled flipped learning.
That data should not hurt if lecturers wish to know
their students better in order to deliver more tailored
or personalised assistance to help them develop self-
directedness in learning among many other outcomes, . Of
course, it is possible to “flip” the learning without technology
(Saichaie, 2020) — and data never tells the whole story and
may even mislead (Bulger, 2016) — nonetheless, these seven
presentations illustrate how the ideal of personalising the
learning for every student is brought closer by data-enabled
flipped learning — more so than without it.

In addition to the key themes discussed above, what are
some other lessons for learning design from these seven
presentations?

Other lessons for learning design from the seven
presentations

Find clear models to help improve design: ALeRT, with its
explicit reliance on analytics for prompt and tailored in-
semester learning support, has been described above as a
model for flipped learning across the five Polytechnics. SP 1,
SP 2 and TP 1 also described their respective Polytechnics’
own internal models for implementing flipped learning.
In the case of SP 1 and SP 2, the model in question was
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DEFL - Data-Enabled Flipped Learning. For TP 1, it was 5E
- Engage Explore Explain Evaluate Elaborate. NP 2 referred
to the popular Community of Inquiry framework to explain
why facilitating efficient online asynchronous collaboration
improves learning experiences. NYP used the lectorial
concept as a one-word summary for interactive learning
design, whether online or in-person regardless of the size
of the class. TP 2 referred to nudge theory, which explicitly
admits the value of appropriate reminders to help students
successfully complete learning activities on their own. NP
1 referred to scenario-based learning as an established
pedagogical model around which to design flipped learning,
from simple scenarios students can individually complete
online to more complex scenarios to work through in small
groups when they meet in-person. The lesson here is that
clear pedagogical models help improve design. These can
be institutionally developed based on literature or directly
taken from the literature. And they are helpful because
they are logical, evidence-based, and like good checklists
for any other task, help lecturers to address all relevant
considerations. Once lecturers detect gaps in their learning
designs whether through students’ feedback, fellow
lecturers’ inputs, LMS and/or academic performance data,
they should regard it as time well-spent to conduct some
research to find relevant models to address those gaps.

Design to help students make online asynchronous
learning social: Social interaction helps students manage
complexity as time is always precious (Goodhart, 2019).
Social presence is a key element of the Col framework. The
in-person learning segment of the flipped learning cycle
is where most collaboration (social interaction) occurs
because that is when collaboration is most efficient and
the need is greatest due to the complexity of the content.
However, NP 2 offers a good example of a learning design
which facilitates asynchronous online collaboration as a
means of learning support. Another example is NYP where
students collaborated to produce content to share during
in-person lessons. A key reminder for readers might be
that collaboration is not antithetical to self-directedness,
and that self-initiated collaboration is an indicator of
self-directedness (Moore et al., 2007). How can lecturers
improve their flipped learning designs - especially the
online asynchronous learning segments - to help students
learn better how to support their own learning through
collaboration?

Improve students’ confidence-in-learning: Confidence can
be described as a “state of being certain about the success
of a particular behavioural act”. Confidence is “certainly
required for success, but high confidence and low accuracy
is a problematic combination” and “building confidence
where confidence is low is important for academic
success” (Atherton, 2015). Confidence-in-learning checks
poll students on their self-perceived grasp of the learning
content, as opposed to performance data such as their marks
from responding to content-related quizzes. As mentioned
above, the five Polytechnics are continuing to experiment
with effective and efficient ways to implement confidence-
in-learning checks. Of the seven presentations discussed
here, SP 1and SP 2 studied students’ confidence in learning.
For SP 1, students’ confidence in learning seemed to have
improved modestly by the end of their flipped learning

experience, between the "“Type 1" and "Type 2" activities,
moving from less to more learner autonomy in the design.
For SP 2, students were less agreeable relative to other
survey items that data-enabled flipped learning gave them
confidence in their learning. The authors attributed this to
students’ difficulties with self-assessing confidence. A simple
direct comparison between SP 1 and SP 2 is problematic
even though both modules studied are within the same
Polytechnic. SP 1 studied architecture students most of
whom came into their diploma via Singapore’'s academic
"Q" levels route (for background on the "O" levels, see
the Singapore Examinations and Assessment Board, 2024)
whereas SP 2 studied electrical and electronic engineering
students the majority of whom came into their diploma
with educational backgrounds that were vocational. These
differences in student demographics alone may consistently
yield different confidence ratings. Nonetheless, these two
presentations remind readers that confidence in learning
is a predictor of academic performance (Atherton, 2015).
Designing flipped learning to improve students’ confidence
in learning is desirable. SP 1 describes in some detail, a
learning design that can build that confidence. SP 2 contains
a more general description of a design that differentiates
instructional activities based on data, between different
performance profiles.

Summary - Lessons for learning designers

In brief, what are the implications of the above for future
flipped learning implementations in Singapore's Polytechnics
and similar institutions elsewhere?

1. Design for Failure, as in Productive Failure.
Flipped learning, properly designed, should
“Fail” and thereby surface students’ self-directed
learning issues as early as possible for “Flip, Fix
and Feed” interventions during the in-person
learning phase.

2. Design flipped learning to develop self-
directedness through the provision of tailored
learning support, especially during in-person
lessons, using data from online asynchronous
lessons.

3.  Clear pedagogical models help lecturers not to
overlook key design considerations.

4. Learning is social; self-directedness does not
require learners to learn entirely alone. Flipped
learning designs would do well to encourage
more collaboration, even online.

5. In view of the correlation between confidence
and success, design to support students to
become more confident about their learning,
in addition to a focus on developing content
knowledge as such.

We proceed to consider a few key limitations common to
many of these seven studies.
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Limitations: What could be improved in the designs
of the studies presented here?

This segment extracts three common limitations from the
seven presentations that would be valuable to address to
improve the quality of future similar studies.

Obtain lecturers’ inputs: SP 2, NP 1 and TP 1 were the
three presentations out of the seven considered here
that obtained inputs from lecturers on their respective
Polytechnics’ models for implementing flipped learning.
In SP 2 and TP 1, lecturers agreed that the models helped
them to design more active learning, build strong linkages
between online and in-person learning segments, provide
more targeted feedback and effectively "close” the learning
for students. In contrast, lecturers expressed concern over
the amount of time needed to implement and facilitate good
quality flipped learning in accordance with their respective
models. NP 1and TP 1 also surfaced lecturers’ concerns over
motivating students to complete their online asynchronous
lessons. Adopting Brookfield's four lenses (Brookfield, 2017;
see Brookfield et al., 2019), any future iteration of the other
four studies could better inform the sector’s learning about
flipped learning by also obtaining lecturers’ perspectives, as
every presentation here already cites literature and provides
the students’ and authors’ perspectives.

Commence trend analyses: All the survey results discussed
here were single-point checks — that is, the survey was only
conducted once - except for SP 1, which implemented a
two-point design. Survey responses were very positive. This
finding was a key contributor to the statement above with
the clearest conclusion from the presentations discussed
here is that students had generally benefited well from
flipped learning. Going forward, every presentation team
proposed the next steps. SP 1 declared an intention to use
validated instruments for further studies as its next step.
Once a valid and reliable yet efficient instrument is chosen,
repeating measurements with that instrument over time
would be valuable to establish benchmarks against which
to monitor the progressive impact of changes in students’
learning experiences due to presenters’ next steps.

Add a focus on the impact of flipped learning on students’
academic performance, in addition to the focus on
students’ learning experience: Of the seven presentations,
only NP 2 and NYP studied the impact of their respective
flipped learning interventions on academic performance.
NYP measured students’ performance in an experimental
context using a three-point pre- and post-test design,
while NP 2 analyzed module grades before and after the
intervention. Subsequent studies should measure both
experience as well as performance for a more holistic picture
of impact.

This segment ends by acknowledging that of the seven
presentations, only NYP explicitly discussed its study-design
limitations. For example, NYP cited among its limitations
the fact that the study was limited to one topic per module,
and the absence of statistical analysis of the quiz results.
Of the other presentations, NP 1 discussed challenges
or "limitations” on the learning design rather than the
study design, such as the need (for example) to improve

the learning design by improving the tracking of gaps in
learning before in-person lessons. The lesson from this for
readers would be to remember to address their own studies'’
limitations, as an aid for others to consider how they might
improve the design of their own.

Conclusion

These seven presentations provide lessons in study design
and specific examples of learning design to incorporate
into professional development programmes for fellow
practitioners. As mentioned in the Introduction and
Literature Review, the move to flipped learning is intended
to provide the Polytechnics with opportunities to better
develop self-directedness as a critical skill for employability
in today's workplace. The presentations discussed here
could be viewed as the initial stages of the sector's action
research spiral (Kemmis et al., 2014) into flipped learning to
develop such self-directedness.
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understand key concepts more deeply by
targetad feedback

In conclusion, this study has demonstrated
that learming anafyfic: can enhance the
effectiveness and efficiency of providing
timely  focused feedback and  the
imziructonal remediation meeded for
meeting 3 wider range of smdent leaming
needs. Of equal importance, it is not just the
techrology provision that is important, bat
2 pedazozy that is evidence-based, wtilising
metheds that are known to emhance
leaminz.
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Iznitimz Leamer
Success: Unleashing
the Potential of the
Lectorial Apperoach in
Flipped Leaming
Environments

Ammie Yin Ni
Mg, 3hi Ying
Cai, Terence
Chin, Gia Wen
Sim and Jia Ying
Tong

Abstract: This research addresses the
chall=nzes of leamer engagement in
flipped-learning. environments by
introducing  the immovative Lectorial
Approach—a fozsion of lecture amd
tutorial delivery simed &t fostering
learmer engagement om a large scale.
Ower 200 leamner: from MNamyamg
Paolytechnic's School of Applisd Science,
ranging fom year 0 (Poly Foundation
Programme) to year 1, paricipaied in the
study. Three quizzes wers conducted: pre-
e-learming, post-e-materials, and
following face-to-face activities.

Ramlts revealed a remarkabls average
improvement of over 303 m quiz scores
after leamers emzaged with e-materials,
demonzirating  the effectiveness of the
Lectorial Approach in bridging learning
gap: and enbancing comprebension. The
leamers”  pre-e-leaming  gquiz  scoTes
indicated that the e-material topics wers
imitizlly new to most sudents.

Howswver, their score:  sigmificanmtly
improved after engazimz with the e

materials, showcazing the impact of the

Lectorial Approach oo kmowledge
aoguizition and retention
Additionally, ibe pesi-face-to-face

activities witeszed 2 mimimnm 105
improvement m gquiz scores across four out
of six modules, reaffirming the approach’s
positive impact on leamer understanding.
The imteractive and engaging face-to-face
seszions effectivaly complementsd the e-
leaming materials, creating a holistic and
immersive laaming experience.

Leamers” survey respomses expressed
enfhusizsm and excitement towards the
Lectorial Approach, praizing its interactive,
enjovable, and easily understandable
marure. The enpaging face-to-face activities
were credited for stimulating heightemed
imterest and motivation in the subject
matter.

The Lectorial Approach emerge: as a
transformative solution o elevate learner
enzagement in flipped-learning
enviromments. By creatively redesigning
leszan delivery, it martures a2 profound and
immerzive leammg experience, bolstering
leamers”  academic  performance  and
confidence. A: we navigate the evolving
landscape of education, this research
underzcares the Lectorial Approach’s
potential to reshape the foture of flipped
learming, fostering 2 generation  of
empowered and inguisitive leamers. By
hameszing  the symergistic blend of
techeology and mteractive activities, the
Lectorial Approach redefines learmers’
interaction with course materials, fizeling
their paszion for leaming and mspiring 2
lifelong thirst for kmowledge. The findings
demaonztrate the Lectorial Approach's
efficacy in enhancing learmer engagement,
laying the groundwork for future
irmewations m flipped leaming and learner-
centered education
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Flipped Learning (FL) context to address
thess lmmues.

Methods:

Participants. This study included 472
third-year Diploma in Mursing stademts
from MNgee Ann Pobytechnic taking the
Integrated MNursing Science 3.1 moedule in
April 2023 semester.

Procedures. The FL approach required
students  to do salfpaced  online
asynchronous learming (OAL), including
anline videns, self-check quizze:s and
interactive ooline pame: fo  grsp
foundational theerstical concepts before n-
person learning {IPL) sesziens. During IFL
sesgions, lecturers facilifated discussion of
difficult concepts and application of the
aoquired knowledge through SBL, using
real-life scenarios ke medication errors
and adverse drug events. Simple branching
scenarios ware developed nzing Nearped,
allowing Live student participation m class
and critical decision-making based on the
provided scenarios. Mearpod enabled real-
time tracking of stwdent respomses
farilitate in-depth discussions. Stadents
wers asked to explam their chesen nursing
action and probed to comsider vartous
variahles that conld alter the owtcomes.
After the discuzsions, studemts reflected and
shared their leaming on Padlst

Eesultz and Discossion: Of the 471
students, 370 (78 4%%) completed an online
survey to provide faedback. The results
showed that mere than B4% of the
participants strongly 2greed and agreed that
SBL in FL context promoted active
leammg; maproved critical thinking, rzized
zwareness of medication  emorz  and
preventive strategies and prepared them for
real-world  scemarios.  Thess  provide
preliminary support for the efficacy of the
current design and infepration of SBL in
FL. The QAL is desizned to foster active
engazement through interactive learming
activities. The SEL stimulmes critical
thinking, encourages applications and
coptextualizes  leaming i real-world
cliniral scenarias.

The lectarers found MNearped and Padlet
effective for facilifating productive -
person discussion. It was postulated that
students who did not complete the QAL or
could not grasp the concepts mizht strusgle
during the IFL seszions that demanded
higher order thinking, Hence, it is crocial
far the students to complets DAL to enable
meaningful participation in [FL.

Conclusion: Thiz presentation reflects on
the efficacy of and challenges in the design
and intzgration of S5BL in FL context to
enbance pharmacology  education  for
mursing smedent: and can potentizlly extend
theze to other theoretical modules to farther
enbance stadent leaming,
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Leaming through
scenarie in flipped
leaminz context

Les Tyng Leong

Abstract:

Introduction: Traditional didactic
teaching methods in  pharmacology
education poses challenge: in leaming
extersive biomedical contemt with limited
oppartunities  to discuss  and  apply
theorstical knowledze m patient care, This
study amed to aszess the effectivenes: of
using Scemario-Based Leaming (SBL) in

Ngee Amn
Polyiechnic

NP1

Enhancing
Engzeement and
Interaction in Online
Asynchronous
Leaming

Eim Sung Lee
and Gaik Bee
Lim

Abstrace:

Purpoze:  Mzee Amn  Polytechnic,
Singapare, has adopted the flipped leaming
approach, whare live lecture: had been
comverted to online asynchronous learning
(0AL) material:, while tutorials fzke place
in person to daepen and apply the learnins.
The shft is intended to murbare self-direcied
leamers _amd provide fexibility to leam at
their own pace. However, stdents leam in
izplation, whick may result in reduced
student motivation and engagsment in
leammg. To address this, mirractivity was
introduced into the OAL materials, and the
impact on leaming and engagement was
studied

Methods: FesdbackFruits  Imteractive
Diocument and Interzciive Video tools wene
nsed i 2 Genomics & Proteomics moduls
taken by final year students of the Diploma
in Biomedical Bcience Lacturer-gensrated
questions were embedded inte the lscture
slides amd wideos. Stodemtz could ask
quastions by annofating the slides or at 2
tmestamp in the wvideo. The [lecturer
provided feedback and respondsd to the
questions. After 5 wesks of DAL dalivery
using the imteractive smdy materals, 2
gurvey was conducted to asssss smdemes’
perception: of their leaming experience as
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well as usability and snzazement i the
maodule.

Rezules: 23 of 36 students respoaded to the
survey. Stadents agresd or strongly agresd
that the interactivity improved their
leammz in QAL {2323), meihation to
leam ir the QAL (10/13), enzazement with
leamingz materials {14/2%), zenze of beinz a
part of 2 leaming community (1823) and
better smabled feedback (22/25). Stadents
appreciated the ability to post questions at
specific  pomtz  within  mieraciive
documents for quick clarification of doukts
and view other studemts” guestions. Cme
key finding was that enabling anomymons
posts provided studemts with a safe
enviromment to 2:k questions. Comparison

of mid-semester common test results
between the fully implemestsd QAL
semester and the praceding two semestars
showed no significant difference m mark
dizmibution, indicating  that  student
performance m the dipped leaming
delivery was not compromized.

Concluzion: and foture  directions:
Althousk OAL i done as an individual
activity, the usa of the imteractive features
enabled amd encouwraged leamer-lecturer
interaction and pesr leaming through
viewing other smdemis’ responses fio
lecturer's guestions. Ome critical element
was the lecharer's prezence in providing
conzistent  feedback  and  addressing
students” queriez Furure directions mclode
providing sample anzwers to lecturer's
questions for studemts to asses: their onm
rezponses a3 well 2: encouraging learner-
leamer interactions.
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the leamner:. The authors alse zhare the
inzights pained from the sxperience: of the
teaching teams: impolred in incorporating
the framework in their flipped learning
leszonz. Through this study, we will shars
examples of Tlessoms that have beem
designed nsing the Data-enabled Flipped
learning frameworlk. Additomally, we
will emplore the challenzes faced by
lecturers during implementation and the
stratzgies they employed to overcoms
them. Bdoreover, feedback from shadents
regarding their experience of leammsz m 2
flipped format will alza be chared.
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Enhancing student
leaminz and
enzagsament with
Data-enabled modified
5E model for Flipped
Leaminz
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Chuet Koo 2ad
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Abstract: Flip leaming haz berome 2
widespread pedagogical strategy  for
educators i the wake of the pandemic.
With Flipped Leaming, lacturers are faced
with the crucizl ta:k of ensuring studsnis
leam and are engaged online 23 well 23 m
clasz. However, engaging  siudents,
ezpecially online, can be very challenging
(Hew & Lo, 2018). Thuz, Lessen desizn
and facilitation  become cmtical o
enhancing  smdent  leamimg  and
enzazement One approach to lesson desizn
imvalves incarporating Temasek
Polytechnmic's  Data-enabled  Flipped
I..ear.q.ing m.odeL wh‘jl:l:.l i.nlegramef the 5E
Inquiry model and leverages Learning
Analytics far respnmii'e teaching. This
framework iz desi to  seamlesshy
intezrate both the put-of-class amd m-class
compenents of a flipped leaming lezson
The 5E model comprizes the following
phazs: Engagze, Explors, Explain, Elaborate
znd Ewvzluate. This model is a well-
eamablizhed active leaming inquiry-based
model mireduced by Eybes (1893) and has
been mcorporated mto Flipped Leamning
desige in recent years (Jenzen, Epmupsr &
Goday, 2015; Svenzson & Adawg, 2015
Lo, 2017; Lai & Hew, 2012). At Temassk
Paolytechnic, tha use of Learning Anahytics
is an imtegral part of teaching stdenmis
online as well as face-to-face by
incorporating  the  learning  amalfyfics
strategy called ALEBT. Thus, the Data-
enabled Flipped Leaming framework has

Temazek
FPobytechmic

TP2

A proof-of-concept

study on the efficacy

of agent-enabled
mudge meszazes on
leamers” online
leamimg behaviours

Eoon Guan Lee,

Abstract: As flip leaming zains traction in
higher sducation (HE) coursss in a post-
COVID era, it is critical that inztractors ans
2ble to monitor learners’ leaming progress
and preparation for in-person clazses. A
common  problem  that  lecturers  at
Polytechnics in Singapore face is that
leamers do oot waich the asynchromous
lecure wideo: amd complete  natorial
worksheet: before coming to  tutorial

worksheets  before :mi.ué to tobarial
Classas.

To counter this probles, 2 proof-of-concegt
pilot was implemented o explorz how
autonomous email meszages could nudge
leamers towards adopting such positive
leaming behaviear m 2 flipped learning
cnvironment Three motorial lessons m a
freshmen level microbiology course (o =
437y were selected  Messazes  wers
configured using an imtellizent agsnt (TA)
tool in the Leaming Managsment System
(LME) to deploy cuostomized emails
Leamers who did not watch the lacrure
videos received a remimder meszage fwo
days before clazs. Ifthey did notrespond by
watching the videos, another reminder
email wouald be triggered one day before the

been designed to mcorporate the 5E maodal
aloms with the learming malytics smategy to
scaffold faculty in desigming effective
Flipped Leaming lazzons.

This study focuses on implementing the
Data-enabled Flipped Learning
framework i three subjects in the Schoal
of Engineering and the School of Business
at Temawek Polyteckmic. Both the
quantitative and gualitative data collection
methods, such a: student swrveys and
imterviews, were used fto zam a
comprehenzive understanding  of the
effectivenass of this framework in engaging

scheduled class. To pudge leamer action,
Imk= to the lecture wideos, the hrtorial
work:zhaet and tims manazement resouToes
were embedded m the reminder emails.
Encouragement emails were :=nt o
learners who viewed the videos to reinforce
pozitive leaming behaviour.

From LMS analytics, it was observed that
there was a general decreasing trend in the
mumber of learners who recenved remindars
(meaning that they watched videos ahead of
time) across the three tutorial sessions
(from 48%% fo 423 with the wvideo
amalytics data zhowing a sharp upward
spike i viden visws coinciding with the
lamch of the study. Post-survey results
showed that majority of learners perceived
tha reminder and sncouragsment emails o
be ussful Imterestingly, despite the
imcreased mmmber of video viewers, a2
MeMeamar, analysis of paired respomses in
pre- and post-surveys revealed am increased
proportion of leamer: reported that they
were not able to watch videos according to
the course schedule Thi could be
explainad aither by enhanced leamers" salf-
awareness fom  email reminders or
confounding  factors fom the ftime of
survey. Focus group dizcuszions revealad
that adoption of 2 personal and encouraging
tone in the emails, proviston of direct lmks
o the leaming respurces, and strategically
tmed emails were the key factors
prometing leamer actions. Overall, the T4
reminders were conzidered effective as
supported by the guantiathve  and
qualitative data, showing the potential of
such wol: to promote self-awarenss: and
desirable leaming hehaviour
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