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Foreword
The Office of Education Research (OER) 

as the National Institute of Education’s 
(NIE) key education research arm, has 
been committed for the twelve years it has 
been in existence to leading NIE’s efforts in 
providing research on education that is timely 
and relevant to Ministry of Education (MOE) 
officials, policymakers in government and even 
other ministries working on related issues.

The aim of the Local Evidence Syntheses 
(LES) Series is to make the results of our 
research available in a concise and digestible 
manner to such interested readers in order 
to inform policy formation, programme 
design and pedagogical practice in the 
education realm in Singapore. It does this by 
synthesising our research that is funded by 
the Education Research Funding Programme 
(ERFP) according to key themes of domestic 
interest and according to how they contribute 
to their specific fields of research. Key insights 
are distilled from the jargon and academic-
speak that makes most academic publishing 
opaque and inaccessible. Future directions 
are also sought from authors to suggest what 
we can do or look out for in order to bring our 
education system to the next level.

Professor David Hung
Dean, Office of Education Research
National Institute of Education
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classrooms and beyond. If so, based on 
the corpus of funded studies, what are the 
techno-pedagogical practices that have been 
enacted to transform learning and teaching in 
Singapore? Concomitantly, how did teachers 
in Singapore’s schools learn and use ICT to 
develop techno-pedagogical practices? Also, 
what systemic supports such as leadership 
support, for example, are needed for teachers 
to design and enact innovative practices with 
ICT? This LES seeks to uncover the school 
structures and contributions of stakeholders 
in the educational system to support the 
development of innovative techno-pedagogical 
practices. Drawing upon the findings from 
the synthesis, we make recommendations 
on ways to build momentum and sustain the 
innovative use of ICT in our schools. We 
also identify gaps to be addressed by future 
policy and research. First, we present a brief 
background on ICT in education.

Introduction

Just as business practices have been 
transformed by technology, there is the 

potential that Information and Communications 
Technology (ICT) can transform educational 
practices to improve learning and teaching. 
ICT refers to a “diverse set of technological 
tools and resources used to communicate, 
and to create, disseminate, store and manage 
information” (Blurton, 1999, p 46). These 
tools and resources include computers, 
mobile devices, the Internet, cloud computing, 
Artificial Intelligence and, more recently, 
learning analytics. 

This report is a synthesis of 126 ICT/
educational technology studies that were 
awarded through the NIE Education 
Research Funding Programme (ERFP), 
EduLab and MOE Academies Fund (MAF) 
from 2008 to 2017. Our starting point for the 
synthesis is that ICT can be an enabler to 
improve learning and teaching in Singapore 
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ICT can open new ways for students 
to understand the world around them, 
communicate with others, and develop 21st 
century competencies (see Koh, Caleon & 
de Roock, 2020 on links with 21st century 
competencies). However, technology in itself 
does not transform learning and teaching. It 
is how teachers combine their knowledge of 
ICT with their teaching practices to develop 
innovative techno-pedagogical practices that 
transforms learning and teaching. 

Singapore has seen the potential of technology 
for education, laying the foundation for ICT 
use in schools with the 1st Masterplan for 
ICT in Education in 1997. Since then, the 
masterplan has evolved, focusing on the 
development of ICT-enhanced pedagogies 
and assessment as well as building teachers’ 
capacity to design with ICT and leadership 
to create a school culture of innovating with 
ICT. In parallel with policy implementation in 
schools, numerous research studies on the 
innovative use of ICT and its efficacy have been 
conducted by NIE researchers. These studies 
include interventions integrating ICT use in 
the classroom and professional development 
(PD) of in-service and pre-service teachers in 
integrating ICT into the curriculum. In 2011, the 
EduLab research grant was initiated by MOE 
to provide system-level support for ground-up 
experimentation of ICT and spread of ICT-
enabled pedagogical practices in schools. 
Innovative ideas from schools were proposed 
and funding was received to prototype and test 
ICT-enhanced solutions. However, improving 
learning and teaching with ICT goes beyond 
the use of the right tools or testing the efficacy 

Introduction
ICT in education

of the practices; teachers need to have the 
capacity to design lessons with ICT and to 
have systemic school support from school 
leadership to drive changes with ICT. 

Prior large-scale studies have shown that 
ICT can empower learners and promote 
change in how they learn (Lowther, Inan, 
Strahl & Ross, 2008). Using ICT can develop 
students’ competencies and skills that they 
need to flourish in today’s digital world. In 
a world connected by technology, students 
are provided new opportunities to learning 
in and out of classroom. They can develop 
knowledge through subject mastery, 21st 
century competencies through open-ended 
learning activities and attitudes through digital 
citizenry. However, ICT is rarely seen as 
central to the overall learning process. This 
suggests that techno-pedagogical models 
should be understood within a broader 
framework of educational practice. What is 
observed in the classroom is only part of this 
practice. Illuminating good practice in teaching 
and learning with ICT requires examining 
pedagogical ideas, values, beliefs and the 
thinking that leads to observable elements in 
practice. 

ICT integration with curriculum can be a 
catalyst to transform learning in the classroom 
(Venezky & Mulkeen, 2002). When ICT is 
integrated into curriculum, new pedagogies 
or approaches to learning can be realised 
with ICT affordances. “ICT affordance” 
refers to possibilities of action that could be 
performed by an actor using the technology. 
These affordances are opportunities that a 
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external Institutes of Higher Education 
academics have led these studies. They bring 
a practice-oriented approach to research on 
and implementation of techno-pedagogical 
innovations. At the classroom level, we 
synthesise the studies to identify techno-
pedagogical practices and student learning 
with ICT. As teachers are the gateway to ICT 
use in the classroom—deciding when and how 
ICT should be used—it is critical to understand 
how they develop techno-pedagogical 
practices. When it comes to the teachers, 
school structures and different stakeholders 
in the school ecology have an important role 
in contributing to the development of techno-
pedagogical practices. Beyond the classroom, 
stakeholders play a role in the use of ICT in 
our school system. 

Our synthesis is guided by the following 
questions:

1. What are the innovative techno-
pedagogical and student learning 
practices from the reviewed studies?

2. How do teachers learn and 
use ICT to innovate techno-
pedagogical practices? What are 
the transformations in their teaching 
practices? 

3. How do schools and stakeholders 
in the system contribute to the 
development of techno-pedagogical 
practices?

technology makes possible related to teaching 
and learning. For example, the use of learning 
analytics affords provision of personalised 
and timely feedback to students regarding 
their learning performances. By engaging 
the students in using such ICT affordances, 
their cognitive process and well-being can be 
positively affected. 

There are, however, challenges associated 
with the use of technology in schools and 
classrooms (Somekh, 2008). One of these 
challenges includes keeping up with the 
constant change of technology. Digital 
applications face the potential of becoming 
obsolete within just a few years. As such, 
teachers need to constantly keep up with 
technology changes and understand the 
affordances of new technologies to be able 
to make best use of them. Another challenge 
is in sustaining and scaling ICT educational 
innovations. The cost of implementation 
(designing, testing, implementing and 
maintaining) of an ICT innovation can be very 
high. Over time with technology advancement, 
existing innovations would require upgrades or 
migration to another platform. As technology 
evolves, teachers need to constantly develop 
new competencies and skills to be able to 
effectively integrate ICT into the students’ 
learning experiences.

In this LES, the 126 techno-pedagogy-themed 
projects cover a diverse range of studies. 
In the EduLab and MAF research projects, 
school leaders, teachers, MOE Educational 
Technology Division (ETD) officers and 

ICT in education

Introduction
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Introduction
Current state of research on techno-pedagogical practices

A total of 126 related to ICT were completed between 2010 and 20191. There were 66 ERFP, 
41 EduLab and 19 MAF studies. (Refer to Annex A for a summary of all 126 studies.)

54 studies were teacher-led and 72 studies were researcher-led.

58 of these studies were Tier 2 and 3.

About S$12,843,733 in funding from 2nd tranche and about S$11,090,242 in funding from 
3rd tranche ERFP, MAF and EduLab grants was awarded for the 126 studies included in this 
synthesis.

5 of these studies were Baseline, 1 was Explanatory, 15 were Exploratory, 4 were Evaluation, 
99 were Intervention (more than half of which involved mixed methods approach), 1 was Proof 
of concept and 1 was on Scaling and translation (see Figure 1 below).

A majority of these studies were conducted in secondary schools (67) with the remainder in 
primary schools (51). (See Annex B.)

Science was the most examined subject (47 studies) followed by “Others” (30 studies) and 
Mathematics (28 studies). (See Annex B).

117 studies, which were found to be more relevant to the objectives of this LES, were examined 
at greater depth and served as the main basis for this LES.

1These 126 projects were identified from studies that commenced any time between January 2008 to 
December 2017 based on these criteria: a) a locally funded school-based project focusing on ICT innovations 
or outcomes, b) using ICT to innovate or improve either a teaching practice, a student outcome or learning 
environment, c) have a qualitative or quantitative (or mixed) evaluation component, with information on the 
evaluation used provided.

1 1 11
2

13 3

51

36

12

1
4

Figure 1. Type and tier of studies.
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Mobile devices and applications have also 
enabled the design, assessment and solving 
of authentic problems, as these devices were 
easily accessible and could be brought along 
into real-world contexts (S2, S4).

The reviewed studies have generally 
showed that the implementations of techno-
pedagogical practices would result in a shift 
of students’ role from being passive recipients 
of information to active learners taking charge 
of their learning. The study S15 showed 
that with the advent of ICT, new learning 
and teaching practices were transformed, 
replacing traditional approaches. Grounded 
in seamless learning, the project integrated 
in-class (teacher-facilitated) learning and out-
of-class (self-directed) learning, individual 
and collaborative learning as well as real-
life and virtual learning, leveraging on 
student-generated artefacts. Students used 
technological tools, both in and out of class, 
to take photos and write captions that aptly 
represented the meanings of newly acquired 
vocabularies. Students captured their learning 
moments, constructed their understanding 
of the vocabularies and exchanged views 
with their peers on this online platform. The 
technological affordances for knowledge-
building could create opportunities to guide 
and scaffold students in their ideation process, 
and maintain the interest of the community in 
attainment of knowledge-creation goals (S5, 
S8, S9). For immersive environments, visual 
simulations imitated authentic experiences by 
providing true-to-scale customisable contexts. 
Such environments could make thinking 
visible and enhance students’ hands-on 

Key Insights
Pedagogical practices and student learning supported with ICT

Innovative pedagogical practices were 
enacted from diverse designs for learning  

Innovative pedagogical practices are new 
methods of teaching which are usually made 
possible with the use of ICT. The affordances 
of ICT enable learning opportunities beyond 
traditional classroom ones. In addition, ICT 
offers possibilities for stimulating and engaging 
learners to learn actively. In the studies 
examined, some new pedagogical practices 
were deliberately designed and implemented 
through novel technical means. These brought 
evolutionary changes to transform local 
classrooms. For example, Seamless Learning, 
a learning experience that is cross-contextual 
and ongoing, optimised the 5E (Engage-
Explore-Explain-Elaborate-Evaluate) teaching 
strategy proposed by MOE, so that the use of 
ICT could be reflected and applied in the entire 
5E process (S18). This is technical as with 
online ICT tools like MapIt and KWL, which 
have multi-modal functions like photo-taking 
and graphic organisers; students engaged 
in cross-boundary seamless learning and 
connected what they have learnt to their daily 
encounters. This is novel as students could 
learn anytime and anywhere—something not 
possible in the past without ICT. In a study of 
Flipped Learning, whereby students watched 
lectures as homework and used class time to 
tackle difficult problems (S29), the integration 
of ICT in lessons enabled teachers and 
students to access a greater range of learning 
resources. Studies showed that learning 
could also be presented through multiple 
contexts and representations, for example 
in and outside of the classroom (S15, S48). 
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Pedagogical practices and student learning supported with ICT

Through an immersive environment, a true-to-
human-scale river basin was designed, which 
helped students to imagine and understand 
phenomena like soil erosion and deposition in 
a river.

These techno-pedagogical practices have 
also brought about some prominent classroom 
changes, especially in the interaction and 
discourses between teachers and students, 
such as in the Stanford Mobile Inquiry Learning 
Environment (SMILE) project, where students 

ability (S31). ICT tools could harness critical 
thinking skills through the construction of 
science knowledge through inquiry activities 
(S36, S69). For the Six Learnings Framework 
(Learning by exploring, collaborating, being, 
building, championing and expressing) (S31), 
ICT has mainly helped learners to develop 
a better understanding of knowledge by 
observing and reflecting upon phenomena. For 
example, teachers could tease out students’ 
conceptions of science and geographical 
phenomena as they interacted with ICT (S31). 

Key Insights

Figure 2. Affordances of ICT innovations.
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with the space to think critically.

Another prominent affordance was the 
provision of feedback to learners on their task 
performance. Feedback was most effective 
when given immediately (S14, S95, S115). 
The feedback provded to learners should have 
built-in individualised explanations (S115). 
Feedback could be provided in a real-time 
manner (S76, S95) to ensure that learners 
understand their learning challenges when the 
context of the material was still fresh in their 
minds and to allow them to improve almost 
immediately (S95). Practice should be paired 
with immediate and individualised feedback to 
enhance students’ improvement (S115).

Students should learn in a collaborative social 
setting followed by an individual setting, to 
increase self-directed learning (S7). When 
students co-created a poem with their 
classmates using a mobile platform, after 
which they composed their individual poem on 
their own, they developed independence.

Linked representations should be paired 
with inquiry-based activities. In S1, the 
Java simulation design offered multiple 
representations like words, pictures, diagrams, 
graphs and table of values of the same or related 
concepts. Multiple representations allowed 
students to have a deeper understanding of 
the concept, so students could be in a better 
position to respond to questions, and to 
evaluate and communicate their findings.

ICT allowed learners to use different languages 
and inputs (open-ended learner inputs). When 

were more willing to ask questions, and each 
student had the opportunity to ask questions 
(S6, S40). The emergence of learning 
analytics was able to prompt participation 
from disengaged students by making teaching 
and learning visible (e.g., through the use of 
analytics and giving feedback for teachers 
to guide students in deeper reflection and 
meaningful learning in Idea Garden [S23, S26, 
S38]). Based on the data from the analytics in 
Idea Garden, teachers could prompt students 
to write more stimulating ideas or communicate 
their ideas using multimodal expression to 
contribute to their friends’ learning (S23).

As shown in Figure 2 in the previous page, 
a quantitative analysis revealed various 
affordances of ICT innovations, which have 
enabled teachers to design learning in different 
ways, such as supporting self-directed 
learning, providing feedback and promoting 
open-ended learner inputs. (Refer to Annex C 
for more information.)

One notable affordance was Communicating—
encouraging students to communicate with 
each other. Communicating could be done 
through a real-time synchronous conversation 
chat tool (S37, S92), an online forum where 
peers commented on each other’s work 
asynchronously (S3, S11, S15), or through 
a structured platform where students took 
turns to speak (S6). To promote higher-level 
thinking, communication should include 
questioning and different perspectives. In S6, 
the platforms SMILE and Newsroom involved 
creating questions, answering questions, 
debating and justifying. This provided students 

Key Insights
Pedagogical practices and student learning supported with ICT
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Science, ICT was used to engage students 
in inquiry through the use of simulation tools 
to observe and model Science phenomenon. 
However, the evidence showed that these 
benefits depend on the ways in which teachers 
leverage ICT affordances, and how these 
affordances were integrated into the lesson 
activities to develop the disciplinary skills. In 
the following sections, we describe how ICT 
was used to develop the disciplinary skills in 
Mother Tongue, Science and Mathematics 
subjects.

In mother tongue learning, ICT tools have 
been used not only to increase students’ 
learning motivation (S11, S74, S109), but 
also to improve their mastery of the language 
(S2, S15, S60, S62, S74, S89, S104, S109). 
For example, in S104, a mobile learning 
application made use of game dynamics 
and structured learning content to improve 
communication proficiency in students. In S60, 
the game-based approach allowed students 
to improve Chinese character recognition. In 
S74, students’ overall vocabulary application 
abilities were enhanced. Also, an online 
platform that promotes active reading (S11) 
increased students’ interest in reading 
Chinese, Malay and Tamil books.

In science learning, using ICT to scaffold 
lessons facilitated students’ understanding, 
and assisted them in delineating their 
research scope and applying concepts to 
solve real-world problems. Students applied 
chemistry and physics concepts to work on 
design challenges scaffolded by an authentic 

producing rich multimedia-based artefacts 
(S10), students should be allowed to choose 
from a range of modes of representation that 
best meet their perceived communicative 
needs. When learners created meanings 
from text, drawings, digital images, audio and 
soundtrack songs (S48), they were able to 
create artefacts that went beyond what might 
be normally expected in print-based academic 
work.

Interactive features should be incorporated 
in learning to aid visualisation and in-depth 
inquiry (interactivity) (S1, S21). When students 
were learning in a nonlinear manner (nonlinear 
access), appropriate scaffolds guide students 
so that they could learn at their own pace 
while doing their preparatory work, enhancing 
their understanding of the material (S29, S38). 
In a seamless learning environment, learners 
are encouraged to learn from possible spaces 
beyond the classroom (inclusivity) (S62, 
S74). Adaptive learning should be paired with 
data-driven reports on students’ performance 
(adaptivity) (S109, S115). Furthermore, 
ICT has allowed parents to be involved in 
learning (parent involvement) (S58, S76), they 
receive regular feedback from teachers and 
work together with them to improve student 
outcomes.

Students achieve disciplinary mastery 
while developing cognitive skills and 21st 
century competencies with ICT

There was extensive evidence of ICT 
contributing to student outcomes in different 
disciplines (S2, S22, S107). For example in 

Pedagogical practices and student learning supported with ICT

Key Insights
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inquiry process (S6, S21, S40, S51, S107). 
ICT provided students with opportunities to be 
engaged in scientific practices as they worked 
in more authentic contexts. Using collected 
data from ICT tools or running simulations, 
they could test their hypothesis or infer from 
the data. In mathematics learning, techno-
pedagogical practices have enhanced the 
spatial visualisation skills of students (S22), 
which resultantly improved their mathematical 
reasoning (S83, S100) and problem-solving 
skills (S27, S39, S46). When programmable 
robots were utilised in a series of participatory 
and process-based learning experiences, 
students iteratively constructed and applied 
mathematics knowledge to solve authentic 
problems (S100). There was a significant 
increase in students’ ability to draw logical 
conclusions, make inferences, explain or 
justify solutions, as well as reason deductively 
and inductively.

Adopting a game-based learning approach 
could have a strong long-term impact on 
students, improving their problem-solving 
skills through the completion of game-based 
scenarios (S14, S60, S108). Providing 
students with a creative space to develop their 
own ideas through creation of digital artefacts 
helps to build personal agency. Students 
exhibited more confidence, were more willing 
to share, and engaged in dialogues and 
discovery on their own. They demonstrated 
bold and agentic design decisions that went 
beyond what the teachers had expected. 
The added student agency gave rise to 
greater teacher-student and student-student 

Key Insights

learning partnerships (S9, S10, S87). Using 
ICT tools can also encourage deliberate 
thinking and critical literacy skills. In S19, a 
web-based collaborative critical reading and 
learning analytics environment, WiREAD, was 
designed for students to read multimodal texts 
and collaboratively discuss about their topics 
deliberately and critically. 

Using ICT has improved the media literacy 
of students (S48, S69, S72). When every 
student was assigned a laptop for use in and 
out of school, students were able to create 
and communicate meaning using a range of 
representation modes (S48). They were able 
to produce digital stories using text, drawings, 
images, audio recordings and songs. Visual 
transitions between images, panning and 
zooming effects were also adopted as 
components of their digital artefacts. This 
shows that they were able to work intuitively 
with digital media and connect relevant out-
of-school experiences with classroom-based 
learning.

Students have access to more learning 
pathways by connecting classroom and 
out-of-school contexts with ICT

Using ICT tools in the real world has helped 
to augment authentic learning, particularly 
with the aid of social media. Authentic 
learning took place when students were 
placed in working environments and used a 
digital learning tool, making learning possible 
anytime and anywhere (S96). They were able 
to make meaningful connections between 
the school curriculum and their learning 

Pedagogical practices and student learning supported with ICT
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Key Insights
Pedagogical practices and student learning supported with ICT

experiences outside of school. In S69, when 
students observed phenomenon embedded in 
social media, they were able to explore and 
learn about the underlying physics concepts. 
The use of out-of-school media has helped 
them to make a stronger connection between 
physics and their everyday life. Furthermore, 
the juxtaposition of out-of-school media and 
school-based physics texts has allowed 
students to critique the knowledge from one 
discourse using the knowledge and disciplinary 
practices of another discourse.

According to an evaluation study of the 
3rd Masterplan of ICT in Education (S55), 
local teachers had been deploying various 
tools with social media affordances such as 
LinoIT, Wallwisher, Glogster, MindMeister, 
Google Sites and Edmodo by the year of 
2013 for supporting self-directed learning and 
collaborative learning among the students. The 
salient affordances of social media (including 
cross-device accessibility, net persistence, 
editability, affording peer comments and 
solicitation of diversified student ideas) made 
it suitable for capturing students’ knowledge 
applications and knowledge representations. 
Through engaging in such social media-
mediated activities, students’ 21st century 
competencies, such as communication and 
critical thinking skills, could be fostered and 
enhanced (S97). Platforms employed by the 
well-diffused Knowledge Building approach 
(i.e., Knowledge Forum and its variations [S3, 
S8, S9, S23]), could also be considered as a 
special form of social media. These platforms 
enabled students to develop critical thinking 

skills as they contributed, critiqued and 
improved their ideas as they communicated 
with the peers about issues or topics.

Online learning has been made easier and 
more accessible with the use of ICT tools (S2, 
S7, S9, S10, S39, S40, S58, S60, S61, S62, 
S74, S93, S94, S101, S115). By deploying 
e-learning platforms, learning could take place 
out of the classrooms through home-based 
learning (S7, S9, S58, S93, S115). However, 
some students have expressed difficulty in 
understanding concepts despite on-screen 
explanations (S115). Through the use of 
mobile applications installed in devices like 
iPads or mobile phones, learning has been 
transformed to take place on-the-go, anywhere 
and anytime (S2, S10, S60, S61, S74, S101). 

The concept of flipped learning involves home-
based learning at the start. Flipped learning 
reverses the traditional classroom practice 
as students first watch recorded lectures as 
homework, then use precious in-class time for 
higher-level tasks like tackling difficult problems 
or doing group work. In the studies summarised 
here, flipped learning has allowed students to 
be more self-directed (S29) and self-regulated 
(S38) in their learning. This was because 
they could control their pace of learning by 
pausing the videos to review content and take 
notes (S29). When the pre-class preparation 
included appropriate scaffolds to guide the 
acquisition of concepts (S29), students were 
able to understand the lesson materials and 
come to class on the same knowledge level as 
their peers. However, a possible disadvantage 
could be that students who are not intrinsically 
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motivated may not put in the effort to learn on 
their own at home. Some teachers attempted 
to address the challenge by disseminating 
worksheets with guiding questions, requiring 
the students to respond to them while going 
through the materials at home (S97). The 
guiding questions also served the purpose 
of directing the students’ attention to the key 
learning points during the home-based self-
study processes.

Among the reviewed local studies, a variety 
of social media tools have been extensively 
applied in the seamless learning interventions 
at primary and secondary schools to mediate 
cross-contextual (in and out of classrooms, 
in both physical and digital environments) 
formative assessment and knowledge co-
construction (S15, S18, S54, S61, S62, S74, 
S80, S97). One particular finding as reported 
in (S97) is that a Primary 4 science teacher 
took the opportunity of facilitating social 
media-based lesson activities to engage his 
students in dialogues pertaining to responsible 
and constructive online interactions, as well 
as scrutiny and verification of web resources 
before sharing them. Another study had 
similarly encouraged responsible social media 
use through a cyber-wellness program (S63). 
Students that went through cyber-wellness 
instruction had less intention to engage in online 
risky behaviours than their peers who did not 
go through any cyber-wellness instruction. In 
S30 and S51, a set of web-based tools known 
as Critical Web Readers was developed. 
The tools allow Social Studies teachers to 
design curriculum resources and scaffolds to 

systematically support student learning of six 
target skills (making inferences, evaluating 
reliability, evaluating utility, evaluating claims, 
comparing and contrasting sources, and 
constructing evidence-based explanations) 
with online resources, particularly social 
media – all these skills are relevant to two out 
of the ten aspects of “Cyber Wellness 101” 
as laid out on the ICT Connection website, 
MOE, namely, “evaluating online content” and 
“handling inappropriate content”.

Low progress students witness benefits 
from learning with ICT

ICT has been especially effective in 
accommodating the needs of low progress 
students. When implementing techno-
pedagogical models on low progress learners, 
organised scaffolds that were customised to 
their needs have been provided (S20, S61, 
S84). Using mobile devices, a visible thinking 
approach enabled the implementation of 
questioning and thinking routines in lessons, 
which were used to scaffold low progress 
students’ cognitive thinking process (S84). 
By breaking down complicated terms into 
simpler and more relatable chunks, teachers 
were able to understand each individual’s 
learning needs in greater depth. Students 
could unpack scientific terms better as the 
content was more relatable (S84). In S61, 
Socrative.com, a smart student response 
system in which student responses were 
visually represented, was used for students to 
post predictions and explanations of scientific 
processes, like the scratch test on materials. 

Pedagogical practices and student learning supported with ICT
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Pedagogical practices and student learning supported with ICT

It was used with multiple scaffolding questions, 
alternating between close-ended and open-
ended questions. When more structured 
layers of scaffolding and concrete experiences 
were provided to lower ability students, they 
were able to explore, construct knowledge and 
consider the different aspects of conducting 
a fair scientific experiment (S61). Also, more 
extensive cognitive scaffolding was provided 
to low progress learners during the creation 
of newscasts, which were digital multimedia 
products to showcase proposed solutions to 
a real-life problem (S20).Teachers gave more 
detailed explanations and checked for their 
students’ understanding of each concept and 
skill regularly. As such, low progress learners 
exhibited a positive gain in media literacy skills.

ICT has been shown to be conducive in 
reducing the stress levels of low progress 
learners (S81, S104), increasing their 
motivation to learn (S83), competencies 
and self-efficacy (S60). This was because 
low progress learners tend to have a lower 
self-esteem than their higher achieving 
counterparts. By giving them time to work 
at their own pace (S81) or by using game 
dynamics to make learning fun (S104), low 
progress learners have showed significant 
improvements in their learning progress.

Through the deployment of various techno-
pedagogical models, specific aspects 
of learning outcomes have also been 
accomplished among low progress learners’ 
(S13, S22, S96, S104, S109). Low progress 
students demonstrated significant learning 

gains in computational thinking skills when 
using technological tools (S13). “Scratch” 
provided different levels of computational 
thinking—from beginner levels to high levels 
of complex programming, allowing students 
to slowly delve deeper. Edmodo promoted 
opportunities for group participation and 
clarification. In S22, a diagnostic tool was 
successfully used to enhance the visualisation 
of 3D objects. Normal Technical students 
were able to improve in the ability to translate 
between 2D diagrams and 3D objects and 
to apply mathematical formulas. An online 
adaptive reading system that automatically 
assigns Chinese Language reading materials 
to students based on their comprehension 
levels was adopted in S109. Extra assistance 
provided to progress students and new reading 
aids have helped lower ability students to 
read better.

However, in some circumstances, the expected 
benefits of certain techno-pedagogical models 
might not prevail among low progress learners. 
In study S74, for example, low progress 
students had the lowest language outputs 
when creating artefacts, showing lacklustre 
involvement in using the mobile devices 
assigned to them. This could possibly be 
due to their parents imposing restrictions on 
their use of mobile phones and the Internet. 
It was found that the parents were worried 
about their children losing the mobile phones, 
which were school assets, and feared that 
their children might be easily distracted when 
using mobile phones after schools. As such, it 
was possible that the restrictions made it more 
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difficult for these students to optimise the use 
of mobile devices to bring learning outside of 
the classroom, causing them to fall behind 
their other peers. It was also found that some 
low progress students were unmotivated to 
access the digital platform on their own unless 
instructed by their teachers. Some were afraid 
of being ridiculed by their peers, possibly 
because of their lack of competency in 
producing good artefacts. In this intervention, 
how teachers monitor students’ learning 
process and progress had a direct influence 
on the learning outcomes of students. Since 
this intervention worked well on high- and 
medium-level performers but not on low-level 
performers, teachers should increase the 
monitoring of low-level performers in future. 
Parents should also encourage their children 
to use mobile phones outside of school to take 
photos, post comments online and engage 
in peer reviews freely. This would increase 
students’ willingness to express themselves 
and their level of self-efficacy in learning, 
improving the quality and quantity of artefacts 
produced. In addition, more scaffolds to aid 
vocabulary application should be provided to 
lower level students, since the intervention 
did not enhance the vocabulary application 
abilities of this group.

Special needs students’ well-being is 
catered for with ICT 

When ICT was applied on special needs 
students, it could assist them in their learning 
and attend to their well-being. For example, 
a mobile phone app, Map4Speech, was used 
to train parents of children with autism (S76). 
ICT could also be used in the form of assistive 
technology, helping students with visual 
impairments to become functional, improving 
the quality of their daily life (S45, S71). For 
example, students could operate a screen 
reader as a tool to access the computer, 
using keystroke commands to execute simple 
functions. Assistive technologies were easily 
available to aid in the process of decision 
making. However, applications of assistive 
technologies appear to be inconsistent with 
the knowledge and ability of using them. 
Some upper primary students, who were 
more competent in using assistive technology, 
worked on activities similar to lower primary 
students, showing a mismatch between tasks 
assigned to students and their individual level 
of ability. This inconsistent application in the 
use of ICT could be an area for improvement 
in future.

Pedagogical practices and student learning supported with ICT
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Teachers’ TPACK skills improved through 
the employment of techno-pedagogical 
practices prompted them to empower their 
students

The value and benefits of teachers’ 
involvement in or spearheading of studies on 
ICT in education are reported in intervention 
studies with participating teachers’ PD as 
the key or supplementary line of inquiry. The 
use of technology becomes a more obvious 
medium for teachers to “learn (how to facilitate 
such 21st century-oriented pedagogical 
approaches) by doing”, as compared to non-
technological means (S78). Specifically, apart 
from developing their TPACK (Technological, 
Pedagogical and Content Knowledge) (S8, 
S18, S29, S78, S84), some projects have 
rendered the shift in their consciousness to 
be sensitive to students’ learning needs (S23, 
S35, S97, S111), or be more respectful of 
students’ voices and willing to relinquish their 
control to certain extents by creating safe 
learning spaces for their students to tinker, 
express and collaborate freely (S2, S9, S29, 
S32, S81, S87, S97) despite a higher risk of 
failure (S35). The process of exploring such 
innovations in their lessons helped them move 
forward in terms of understanding how they can 
adapt it better to their own individual contexts 
or transferred the newly acquired TPACK skills 
to their regular lessons (S9, S97).

In particular, the development of TPACK has 
supported employing design principles or 

pedagogical frameworks that would guide the 
teachers in designing techno-pedagogical 
innovations (S10, S13, S16, S78, S84, S100). 
In many projects, teachers participating in 
studies were introduced to sets of techno-
pedagogy-specific principles by researchers 
to guide the design of learning experiences 
mediated with technology. The design 
principles provide frameworks for teachers 
to mediate between learning theories and 
the designs of learning to improve student 
learning. This requires teachers to reflect 
upon their current beliefs of learning and 
refine their practice. In S13, a school leader 
found the design principles useful as a guide 
for teachers to design lessons integrating 
technology into the curriculum, resulting in 
greater confidence.

Through the synthesis work, we have noticed 
that over the years, teachers are taking on 
bigger roles and responsibilities in research 
and development of ICT in their classrooms. 
Teachers have grown in scope and capacity. 
In particular, through EduLab funds that 
allowed teachers to play the role of Principal 
Investigators and take the lead, we observed a 
pool of teacher designers, teacher researchers 
and teacher innovators being nurtured, with 
closer partnerships with researchers and 
MOE officers, and the bridging of the practice 
and research nexus. There are three levels 
of teachers’ participation in 65 intervention 
projects under review (see Table 1 on the 
following page). 
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Level of 
participation

Key characteristics Studies

Teachers as 
implementers

• Implement a techno-pedagogical model 
under researchers’ guidance

• Implementation fidelity is typically 
emphasised; teachers are given little or 
no space to customise 

• Do not have a stake in the research

• Wide gap between research and 
practice

S33, S76, S95, S99, S101, 
S105, S108, S109

Teachers as co-
designers

• Either spearhead a study focusing on 
development of a techno-pedagogical 
model or resources without being 
involved in research-related tasks (data 
collection and analysis, etc.), or design 
learning tasks or materials under 
researchers’ guidance, or provide 
inputs to the researchers to assist them 
in designing overarching pedagogy or 
technology

• Build design capacity

• Have greater ownership

• Reduced gap between research and 
practice

S1, S2, S7, S13, S15, S18, 
S19, S23, S24, S25, S26, 
S30, S31, S32, S36, S37, 
S38, S39, S40, S41, S51, 
S54, S59, S62, S64, S72, 
S74, S80, S81, S83, S84, 
S95, S97, S99, S100, S106, 
S111, S113

Teachers as (co-)
researchers

• Either spearhead a study or collaborate 
with researchers in assuming the 
following roles

• (Co-)identify the problems of teaching 
and learning

• Collect and analyse data to investigate 
students’ learning

• (Co-)develop more nuanced 
understanding of student learning

• Ideally, iterate to improve implementation

S3, S6, S8, S9, S10, S11, 
S12, S13, S14, S16, S17, 
S20, S22, S27, S28, S29, 
S102, S103, S104, S106, 
S107, S110, S111, S112, 
S113

Table 1. Three levels of teachers’ participation in the interventionist studies on ICT in education.

Building teachers’ capacity with ICT

Key Insights
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(ECSE) were engaged in a pedagogical 
course involving WebQuest (an inquiry-
oriented lesson format in which most or all 
the information that learners work with comes 
from the web). The participants were supplied 
researcher-developed WebQuests to learn 
ECSE pedagogy as well as co-designed 
WebQuests for K-12 students. The study 
confirmed that WebQuest can be an effective 
tool to promote higher order thinking and ICT 
integration in ECSE teacher preparation.

In addition, two evaluative studies (S65, S66) 
pertaining to the NIE pre-service teachers’ 
e-Portfolio initiative were conducted during 
the early stage of the implementation. 
The initiative, launched in 2010 and is still 
ongoing, requires all the pre-service teachers 
to build and maintain their e-Portfolios 
across all subjects throughout their years 
of enrolment in the institute. Mixed results 
were found through the investigations of their 
motivation, self-regulation, needs satisfaction, 
autonomy satisfaction and self-efficacy in ICT 
competence in maintaining their e-portfolios. 
In turn, the researchers proposed a focus 
on improving their perceived competence 
and creating opportunities for them to co-
create materials to use during their practicum 
(to connect theory and practice) in future 
interventions.

On a related note, in S23, the Idea Garden 
platform was employed for Primary 4 students 
to carry out knowledge building in social 
studies class. The teachers found the built-
in basic analytics features useful for them as 
they were able to be more reactive to students’ 

Building teachers’ capacity with ICT

Deployment of ICT-based environments 
and lesson design metrics for professional 
development to enhance teacher learning

ICT can be applied to support existing in-
service teachers’ PD and pre-service teacher 
education for similar expected outcomes of 
ICT integration into K-12 student learning. 
A few studies aimed for developing digital 
materials (with associated ICT-mediated 
processes) for specific teacher learning 
needs. For example, in S41, three curriculum 
packages on local history and geography with 
video and digital resources were developed for 
enhancing both teachers’ skills in facilitating 
inquiry-based learning. In S46 and S88, 
researchers developed and made online video 
cases of real or enacted classroom situations 
(on teaching of “model methods” in primary 
school mathematics classes and on general 
classroom management respectively) to 
stimulate in- or pre-service teachers’ individual 
reflections, and subsequently engage them 
in online discussion for co-construction of 
relevant teaching knowledge or skills. The 
approach adopted in yet another study (S43) 
was vastly different from the aforementioned 
studies as the main objective was not to 
develop “static” video materials for teachers’ 
use at scale. Rather, individual participating 
teachers’ own lessons were video recorded 
for all other participants to annotate (i.e., peer 
critiquing) with an online tool independently. 
The annotations were then compared and 
discussed as a group, face-to-face. 

In S53, NIE pre-service teachers specialised 
in NIE Early Childhood and Special Education 

Key Insights
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learning and discussion progress. Thus, the 
project team argued that learning analytics 
has the potential to build situational PD driven 
by data for continuous redesign, enhancing 
design thinking and teachers’ pedagogical 
skills.

The researchers behind two studies developed 
and validated rubrics for the teachers to self-
evaluate their lesson plans. In S78, a rubric 
rooted in the TPACK framework was built to 
guide teachers in designing general ICT-
integrated lesson plans. In S97, with the aim 
of translating the seamless science learning 
for less reliance on one-mobile-device-per-
student settings, a rubric was constructed 
to reinforce the newly derived set of lesson 
design principles among the teachers. Such 
rubrics have served as formative assessment 
instruments for the teachers to improve their 
lesson designs and enactment.

Teachers need to negotiate challenges in 
adopting innovative techno-pedagogical 
practices

Despite positive outcomes in the reviewed 
studies, challenges for teachers to adopt 
innovative techno-pedagogical models are 
inevitable and many of them are recurring 
across multiple projects. We categorise the 
challenges in the way that was adapted from 
a framework developed by project (S68). The 
four categories of challenges distilled are time 
negotiation, role negotiation, traditional-21st 
century learning negotiation, and negotiation 
of other contextual factors. Some challenges 
may encompass two categories; if so, they 
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are placed under the more relevant category. 
Also, some challenges have possible solutions 
drawn from the studies in this synthesis, which 
will be indicated below. Individual challenges 
are indiced in-text in bold, which will be 
referred to in the consolidated model in Figure 
3 to be featured after their descriptions.

(a(i)) Time negotiation refers to additional time 
needed for teachers to be engaged in techno-
pedagogical innovations versus other routine 
activities (S5, S30, S42, S55, S61, S68, S72, 
S78, S80, S81, S100). In particular, (a(ii)) 
the priority was placed on covering syllabus 
and exam preparation (S2, S5, S16, S30, 
S36, S42, S50, S55, S72, S81, S100). Some 
teachers even had inaccurate perception 
that they had little freedom to do anything 
other than the system’s bidding, especially in 
relation to adhering to a fixed curriculum and 
standardised modes of assessment. Study 
(S5) proposed a solution to this issue—the 
schools to engage additional curriculum 
support to offload teachers and assist them 
in resource/curriculum development. (a(iii)) In 
addition, studies (S61, S78) pointed out that 
there was no chance or insufficient time for 
teachers involved in such techno-pedagogical 
projects to reflect, assimilate and improve the 
designs and enactments. As described in the 
insight on page 19 (Deployment of ICT-based 
environments and lesson design metrics for 
professional development to enhance teacher 
learning) developing rubric for teachers to 
self-evaluate their lesson plans (S78, S97) 
would constitute a potential means to address 
the need.
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students’ ability, interest and progress, while 
the objectivist-oriented teacher would instruct 
and enact according to his or her own planned 
objectives regardless of students’ individual 
differences. Furthermore, (c(iii)) teachers 
were used to their more traditional teaching 
practices. Some suffered cognitive dissonance 
(Festinger, 1957; Frykolm, 2004), i.e., a person 
performing an action that contradicts personal 
beliefs, ideals and values. Thus, they might be 
able to appreciate and articulate the essence 
and value of the innovative pedagogy after 
initial PD, yet still subconsciously fall back 
to extant teaching styles when enacting it 
(S61, S78, S80). Studies (S9, S26, S29, S99, 
S100) have also found that (c(iv)) teachers 
are apprehensive students use of ICT would 
distract them from learning. Teachers may 
enforce strict classroom management to 
restrict students’ use of ICT in the classroom 
or monitor students’ usage tightly. This may 
also limit students’ learning through the use 
ICT as a tool. Teachers face this tension of 
using ICT for greater autonomy in learning 
and students’ misuse of using ICT.

There were also other contextual factors that 
influenced the effects of teacher learning or 
teachers’ design spaces. Studies (S68, S78, 
S84) found that “more do not necessarily mean 
better”—(d(i)) teacher’s learning effects are 
not proportionally enhanced by the number of 
Professional Learning Communities (PLCs) 
or Network Learning Communities (NLCs) 
one participated. Other factors such as 
organisational coordination, strong leadership, 
cultural congruency and clear directions posit 
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(b(i)) Role negotiation refers to teachers’ 
different and sometimes conflicting roles. 
These roles may include “sage on stage” 
versus “guide on the side”, and teachers 
versus learners (in terms of teacher learning). 
Teachers might feel uncomfortable in giving 
students’ greater agency (S60, S68, S70, 
S72, S81, S112). (b(ii)) They also suffered 
identity displacement as they struggled with 
the multiple incompatible roles that they were 
expected to live out (S84). In a related note, 
in study (S30) (a researcher-led project), 
(b(iii)) the participating teachers relied on 
researchers to develop curriculum packages. 
Thus, the teachers had no sense of ownership, 
resulting in limit scalability and sustainability.

In the aspect of (c(i)) traditional—21st 
century learning negotiation, it was observed 
that teachers tossed between maintaining 
traditional exam scores and engaging students 
in 21st century learning. At a higher level, 
they also suffered in conflicting philosophies 
(epistemologies) of teaching and learning (S5, 
S30, S64, S68, S84, S86, S117). Specifically, 
study (S61) reported that (c(ii)) the intentions 
in the innovative techno-pedagogical model 
may not be transparent to the teachers. The 
enactments of the different teachers led to 
different learning experiences for the students 
because there were foci on different aspects of 
the lesson. For example, one teacher focused 
on fair testing in the experiment while another 
teacher focused on the definition of the 
properties and their testing. The constructivist-
oriented teacher would differentiate her 
instruction and enactment according to the 
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more significant role in transitioning learning 
across contexts or supporting teachers in 
their practice as designers. (d(ii)) Some 
teachers lacked resilience or the sense of 
“fail-safe” in dealing with uncertainty of the 
project outcomes (S64, S68). They could 
easily be defeated by early discomfort due to 
the challenges faced during the initial stage 
of the interventions. Study (S78) argued 
that (d(iii)) teachers might be trained in ICT 
lesson design processes and yet the iterative 

Key Insights

nature of design (including cycles of critical 
reflection—re-framing—restructuring of 
design problems) are not captured in such 
processes. Thus, most teachers could only 
make micro-level refinement of their original 
designs. (d(iv)) There were also inadequate 
ICT support from school to free teachers from 
juggling with technical issues and instead 
focus on pedagogy (S5, S77). Finally, (d(v)) 
teachers lacked the experience to manage 
vendors or ability to assess the technicality of 

Building teachers’ capacity with ICT

Figure 3. Challenges in teachers use of ICT. 

1 On student learning / epistemology (i.e., beliefs about learning), 21CC, systemic requirements (teachers’ 
perceptions may not be the same as actual requirements), roles of ICT, etc.

2 High stakes exams, national curricula, 21CC, policies and regulations, teachers’ day-to-day duties, 
performance appraisal, PD requirements, etc.

Teachers’ beliefs
& perceptions1

Teachers’ learning /
PD

Teaching 
practice

Sytemic
requirements2

c(ii, iv)

d(iii)

a(iii), d(i)

b(i), c(ii, iii, iv)

b(ii), d(ii)

a(i, ii), b(ii), 
c(i), d(i, ii)
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implementation. Some projects experienced 
technology development difficulties which 
resulted in delays or even termination 
of the development. Vendors may have 
overpromised that the technology is able to 
deliver and project can be done in the specific 
time (S16, S22, S102).

A consolidated model that depicts the 
relationship between the four key elements 
distilled from the teachers’ challenges (i.e., 
teachers’ beliefs and perceptions, systemic 
requirements, teachers’ learning/PD, and 
teaching practice) is presented in Figure 3 
on the previous page. The labels next to the 
arrows are the indices of individual challenges 
as presented in bold in the four paragraphs 
above. A key implication of this model is that 
the teachers’ individual challenges in building 
the capacity of designing and implementing 
techno-pedagogical practices should not be 
addressed in a piecemeal manner. The causal 
entangled relationships among the systemic 
requirements (and how such requirements 
are conveyed by MOE and interpreted by 
school leaders), the PD activities undertaken 
by the teachers, and the teachers’ beliefs and 
perceptions should be thoroughly assessed in 
order to derive holistic solutions to tackle such 
hindrances. 
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applications of ICT. One school, reported in 
S68, embarked on a school-based curriculum 
innovation to improve learning and teaching 
across the school. Teachers were encouraged 
to design the curriculum integrating the use 
of ICT that was pedagogically sound. School 
leaders prioritised ICT plans that had direct 
impact on the school implementation. Another 
school, reported in S84, adopted the iConnect 
ICT framework that aligned ICT plans with 
school goals and vision. It integrated the use 
of ICT in various aspects of school functions, 
such as administration, teaching and learning. 
The iConnect framework was also well aligned 
to the MP3 goals to foster self-directed learning 
and collaborative learning among students. As 
school leaders empowered the departments 
to set their goals in the use of ICT, they 
orchestrated such efforts at the school level 
to ensure coherence across the departments, 
instead of leaving it to the prerogative of 
individual departments.

Involve leaders at different levels towards 
more pervasive ICT use

School leaders could use distributed 
leadership to implement a pervasive use of ICT 
in the school, at multiple levels translating the 
school direction to use ICT into teaching and 
learning practices and promoting ownership 
in innovation (See LES on Leadership, Ho, 
Hairon & Chua, 2019). S42 reported that 
schools used a two-pronged, top-down/
bottom approach to integrate ICT. The school 
leaders adopted a multi-level leadership to 
encourage ownership of the ICT integration 

A whole school approach can be effective 
in fostering ICT use

In the previous section, teachers faced several 
challenges arising from the tensions they 
experienced between systemic requirements, 
teaching beliefs and perceptions, teaching 
practice and teacher learning. These tensions 
may influence their decision in when and how 
they integrate ICT into the lessons. Based on 
the several systemic studies in this synthesis, 
we identify several supports by school leaders 
in directing, encouraging, and empowering 
teachers, and organising leadership to foster 
pervasive use of ICT through a whole school 
approach. These supports mitigate some of 
the tensions faced by teachers, enabling them 
to integrate ICT in the classroom.

Give clear directions on ICT use to have a 
positive effect on school key personnel and 
teachers

In an evaluative study of ICT Masterplan in 
Education 3 (S55), teachers shared about the 
importance of a whole school approach for 
ICT integration and critical roles the school 
leaders play in setting the directions. School 
leaders aligned the ICT plans with the school’s 
goals and vision. They set goal statements 
which were cascaded through the school at 
different levels for action. The Instructional 
Programme department level and the Heads 
of Department were engaged in integrating 
ICT in the curriculum. The school leaders set 
a clear mandate on use of innovative teaching 
strategies emphasising the pedagogical 

Key Insights
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integrate the use of ICT into the curriculum. 
In the EduLab projects, teachers reported the 
opportunities given by their school leaders to 
try different approaches to learning with ICT. 
A teacher in an ERFP study (S68) similarly 
echoed, “They (the leaders) give us the platform 
to try out new things where the innovation is 
concerned. Wherever possible, resources are 
also harnessed or directed to you.” Another 
structural support in schools was the roles of 
ICT champions created by school leaders. The 
ICT champions coordinated resources and 
supported teachers in the integration of ICT. 
Teachers were mentored by more experienced 
teachers who guided and developed the 
teachers’ capacity without impinging on their 
sense of professional autonomy (S68).

Teachers’ barriers to the use of ICT in schools 
were largely time related. School leaders 
should be aware of these barriers from the 
teachers’ perspective and address the issues, 
giving more time to teachers and allocating 
time for teachers to enact ICT-integrated 
lessons. In the longitudinal study of MP3, 
teachers reported that time taken to enact 
ICT-integrated lessons was longer and time 
allocated was insufficient. This could have 
impeded teachers’ willingness to integrate ICT 
into their lessons. In addition, ICT-integrated 
lessons required more time to prepare. In 
study S55, school leaders were recommended 
to provide digital resources for teaching 
that would require less time to prepare ICT-
integrated lessons. However, it will take more 
than just having access to digital resources to 

by different departments. These schools had 
minimally three levels of leadership: principal, 
HoD (including HoD ICT and HoD IP), and ICT 
Champion. The Instruction Programme Head 
of Department (IP HoD) played a critical role in 
the translating the school ICT goals into action 
steps at the department for the teachers. They 
provided the instructional leadership that 
gave teachers the direction and guidance in 
implementation of ICT into the curriculum. The 
ICT champion encouraged innovation in ICT 
use and created buy-in from teachers. They 
modelled good approaches in using ICT to 
demonstrate how ICT can be used for teaching. 
Some schools might have a fourth level of 
techno-pedagogical project co-ordinators to 
co-ordinate teaching resources for teachers. 
In S68, teacher leadership emerged as 
teachers were tasked to take leading roles 
in implementing school-based curriculum 
design. Another form of teacher leadership 
to encourage ownership was for teachers to 
initiate projects. EduLab and MAF projects 
were examples in which school leaders could 
encourage teachers to innovate with ICT by 
supporting teachers in their submission of 
the proposal. School leaders however, must 
be able to align the proposed projects to the 
school’s overall goals of ICT use.

Create structural support to meet teachers’ 
concerns

School leaders instituted structural supports 
such as the provision of time and resources 
for teachers at the school level. Time was 
freed up for teachers to work on new ideas to 
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NLC felt he had to seek approval from RO and 
school leader to legitimize his participation. 
School leaders can empower teachers by 
formally acknowledging teachers’ participation 
in the NLCs and provide the safe conditions 
for them to contribute actively. 

School leaders empowered teachers by 
encouraging experimentation and risk taking 
of ICT innovation in a fail-safe environment. 
Teachers actively learned the pedagogical 
uses of ICT as they discovered by trialling how 
ICT could be embedded into their classroom 
practices (S42). The EduLab and MAF funded 
projects led by teachers and MOE ETD officers 
provided teachers an opportunity to experiment 
with ways to innovate new techno-pedagogical 
practices. For example, according to S68, a 
teacher reported that the school leader often 
said: “it is okay, give it a try, maybe you go 
down that road, if this road is stuck”. Another 
teacher in the same school reported: “I was 
talking to him (one of the key personnel) about 
this online shopping thing. He has never said 
‘No’ to me as an answer. So that is the first 
part that I am very encouraged because 
telling a ‘No’ as an answer will definitely kill 
the enthusiasm.” As this was reported from 
the same school about the school leader and 
key personnel, it might suggest that a school 
culture of encouraging teachers to experiment 
and take risk in innovating ideas for teaching 
and learning with ICT could be effective in 
promoting change (see LES on Teacher 
Learning by Tan & Chong, 2018).

reduce teachers’ time in preparation. Working 
in teams to design the lessons could reduce 
the preparation time for teachers as reported 
in study. Thus, it is recommended that school 
leaders distribute the resources such as the 
deployment of teachers to be involved in 
initiating ICT. This would entail deploying the 
right teachers with the disposition to innovate 
and work as a team. A form of structure created 
by the school leaders was the formation of 
innovation teams where teachers could work 
together in designing and implementing 
innovative techno-pedagogical models with 
designated time (S68, S84).

Empower teachers to learn and integrate ICT

School leaders empowered teachers to 
integrate ICT by legitimising forms of PD. 
In our analysis, a common form of PD was 
situated in the practices of the teachers and 
socially-constructed knowledge from PLCs 
or partnerships. Another form of PD was 
participating in the NLC(s) that were formed 
with teachers across different schools (S1, S2, 
S3, S4, S5, S6, S7, S8, S84, S86). Experienced 
teachers in the network contributed to the PD 
of colleagues from other schools. The NLCs 
facilitated the deepening of current practices 
while new teachers were introduced to it. 
In study S86, it was reported that the lack 
of directive or formal acknowledgement by 
school leaders and MOE could be a dominant 
challenge to the legitimacy of the NLCs. 
Hence, teachers might be apprehensive about 
sharing school resources with other teachers. 
For example, a teacher participating in an 
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working with ETD LDs, a teacher described it 
as “worthwhile effort to partner ETD colleagues 
and schools to translate an innovative idea 
into practice, discover what works and did not 
seem to work, and seed idea with teachers 
who have keen interest in exploring ways of 
engaging their students actively” (S114).

Connect practice and theory with researchers

Researchers in partnership with teachers have 
translated learning theories into classroom 
teaching practices, built the teachers’ 
pedagogical knowledge, and provided 
evidence of learning in the classroom (S5, 
S16, S19, S61, S84). In S5, collaboration with 
researchers has helped school practitioners to 
understand and interpret policy imperatives. 
The collaboration has also actualised policy 
imperatives into classroom teaching and 
learning practices in ways that were informed 
by research and theories. Researchers that 
participated with the teachers in PLCs have 
engendered deeper understandings of the 
techno-pedagogical innovation and resolved 
differences arising from the various perspectives 
and practices of various stakeholders. The 
success of techno-pedagogical innovation 
needed ongoing re-contextualising efforts 
by the teachers and researchers that went 
beyond the techno-centric milieu, in areas like 
accommodating to different student learning 
needs, changes in curriculum, school direction 
or policy imperatives. The formation of a PLC 
with researcher participation was important 
to promote collective social participation. It 
deepened teachers’ understanding of the 

Partnership with external stakeholders in 
the system ecology can increase teachers’ 
competence in using ICT for learning

Stakeholders in our educational system 
could form partnerships with schools to level 
up teachers’ techno-pedagogical teaching 
practices through designing for learning, 
connecting research to practice, and 
broadening teaching practices with ICT.

Design ICT-enhanced learning with ETD 
learning designers

MOE ETD Education Officers formed 
partnerships with school teachers to guide 
and navigate them through the process 
of designing and implementing innovative 
techno-pedagogical models. In particular, 
ETD Learning Designers (LDs) introduced 
design principles to teachers and knowledge 
on how ICT could be integrated into lessons. 
The design principles provided a framework 
for teachers to mediate between learning 
theories and the designs of learning to 
improve student learning (S14, S16). ETD 
LDs also supported the teacher in co-
designing the lessons, observing the lessons 
and conducting post-lesson debriefs (S9, 
S13, S17, S26, S102, S114). The full cycle 
of design, implementation and analysis have 
helped teachers to understand the process 
of ICT-enhanced learning. Having external 
support was valued by many teachers. It 
opened new possibilities of how ICT could be 
integrated into their lessons guided by a set 
of principles. Reflecting on the experience of 

Key Insights
School and stakeholders in the educational system
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knowledge that underpinned these innovations 
and mitigated any likely tensions that might 
arise from a complex process of aligning 
research to practice. 

Broaden teaching practices in ICT use with 
other teachers 

Partnerships with teachers across schools 
broadened teaching practices to reach more 
students across different schools. Teachers 
re-contextualised the innovation ideas to the 
needs of students in their school. Partnerships 
provided opportunities for the team members 
to engage in rich conversations and sharing 
of knowledge (S29, S105). In a number of 
studies (S5, S8, S25, S28, S100, S102, S110), 
teachers participated in active discussions and 
debates about conceptualising the lessons. 
In S25, during the team meeting, members 
surfaced and shared strategies on using the 
visualised data for teaching and learning. They 
customised these strategies to suit their school 
context and trialled them in their classes. In 
S14, the team members in schools were able 
to manage the intervention study. Together 
over time, they matured into a community 
where members mutually collaborate and 
share lesson resources, experiences and 
provide support. This openness benefited 
the team members greatly, particularly in the 
design of lessons and lesson enactments. 

 

School and stakeholders in the educational system

Key Insights
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school. Such “natural” social networks have 
become breeding grounds for irresponsible, 
inappropriate or even harmful online 
interactions, such as sharing of unverified or 
unevaluated social media contents, making 
cynical and baseless comments or engaging 
in online debates with a ruthless tone. This 
could well be most of the teenage students’ 
first impression of social networks and they 
would perceive them as unmediated social 
spaces where they could behave recklessly. 
Some local secondary schools have been 
implementing cyber-wellness programs to 
address the issue. A cyber wellness instruction 
program was also implemented in S63. There 
could be more studies on student wellbeing, 
as well as how they are perceiving information 
on the internet. Even earlier exposure to 
social networks at upper primary levels could 
offer opportunities for teachers to educate 
the students in responsible social networking 
such as fact checking, and harmonious and 
constructive interactions, thereby shaping 
the students’ perception ahead of time and 
eliminating all sorts of negative or ignorant 
cyber-behaviours.

Promote PD approaches situated in their 
teaching practices that nurture analytical, 
reflective and adaptive teachers

So far, many studies have focused on the 
innovative techno-pedagogical practices 
in and out of classroom, on their designs, 

Recommendations

How can the system do better?

Leverage social media in delivering 
syllabus-imposed learning objectives 
for both cross-contextual learning and 
early promotion of responsible online 
behaviours

The use of social media as a low-cost tool 
for delivering syllabus-imposed learning 
objectives is not restricted to the contexts of 
the techno-pedagogical models presented in 
the insight on page 12 (Students have access 
to more learning pathways by connecting 
classroom and out-of-school contexts with 
ICT). Teachers may also immerse social media 
into their regular lessons whenever necessary. 
For example, they can use it when they want to 
solicit students’ open-ended ideas, to facilitate 
their self-directed acquisition or sharing of 
resources in and out of classroom (S55). 
Mother tongue language teachers may also 
build a niche environment for the students to 
use the target language to communicate in 
daily life through social networking (S74, S80).

The earlier introduction of curriculum-oriented 
social networking at primary school level 
is advocated by S97 based on a specific 
finding indicated in the insight on page 12 
(Students have access to more learning 
pathways by connecting classroom and out-
of-school contexts with ICT). This is despite 
the fact that most students start to engage 
in the “natural” social networks such as 
Instagram and Facebook only in secondary 
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outcome of the reviewed studies was that 
teachers who engaged in practice-oriented 
research activities have gained deeper insight 
or improved their abilities in understanding 
students’ needs, monitoring and being more 
sensitive to students’ progress, as well as 
innovating, customising and refining teaching 
practices. Such effects were more prevalent in 
the projects led by or involving researchers and 
MOE officers. This was because such external 
collaborators could become critical friends 
who challenged teachers in their extant beliefs 
about teaching, learning and innovations, as 
well as their perhaps anecdotal assumptions 
on their students. In some projects, the 
teachers were enculturated in the “evidence-
privileging” practice of scientifically collecting 
and interpreting evaluation data, thus 
accomplishing deeper professional learning.

Thinking boldly, two possible measures could 
be considered to develop teacher capacity 
beyond “teachers as designers”. Teachers 
could read and interpret the teaching and 
learning processes more profoundly compared 
to researchers, and better engage themselves 
in a deeper iterative inquiry process towards 
improving their specific designs or general 
instructional styles. First, a new teacher career 
track, perhaps known as “teaching research 
track”, could be created for aspiring teachers 
to pursue. Teachers under this track would 
essentially be appraised on their mid- to long-
term teacher research outcomes. Second, 
general teachers’ annual appraisal criteria 
and their weights could be adjusted to further 
encourage teaching innovation and teacher 
research. In particular, the criteria should 

implementations and learning outcomes. 
Some of these interventions include PD of 
teachers and their participation in the design 
of classroom lessons. Research has shown 
that one-off workshops on specific techno-
pedagogical models tend to be less effective 
and do not translate into classroom practice. 
Thus, we recommend PD approaches which 
are situated in the context of the school 
environment and the classroom. With 
constantly changing environments in schools 
as a result of new policies and initiatives, 
teachers need to learn to be even more 
reflective, adaptive and resilient. This is seen 
particularly in the aspect of extending students’ 
learning journey beyond schools, which is 
becoming highly relevant to local teachers 
now, where Home-based Learning has kicked 
in, due to the potentially prolonged threat of 
the COVID-19 pandemic. We recommend 
teachers to be engaged in learning to use 
ICT over a prolonged period, through several 
iterative cycles of implementation. During 
this ICT engagement, teachers could design 
lessons, enact the lessons, reflect on the 
students’ response and improve the design 
iteratively. To improve the process, teachers 
could be further assigned instructional 
coaches. For instance, these coaches could 
be more experienced teachers or ETD 
learning designers to mentor, better guide and 
provide feedback on improving the teachers’ 
techno-pedagogical practices. As reported 
in the insight on page 17 (Teachers’ TPACK 
skills improved through the employment 
of techno-pedagogical practices prompted 
them to empower their students), a general 

Recommendations

How can the system do better?
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Create opportunities and allocate time for 
teachers to innovate ideas to solve teaching 
and learning problems with partnerships

We recommend that school leaders and 
teachers have access to grant funding and be 
given time to allow them to identify problems 
of practice, propose ICT-based solutions 
and study the outcomes of the proposed 
innovations. The funding could be like EduLab 
which has been found to be instrumental in 
promoting ground-up experimentation by 
teachers in ICT integration and developing 
techo-pedagogical practices. The outcomes 
should derive some design principles, lesson 
plans and knowledge that can be adapted and 
re-contextualised in different school settings. 
Teachers can be recognised for their effort in 
innovation and funds be used to buy out their 
time to innovate new ideas for learning with 
ICT. From the funding, opportunities should 
be given to teachers to share their innovations 
and ideas to the teaching communities. Other 
teachers would identify these problems of 
practice and be open to adapt the innovations 
from their colleagues. 

From findings in the synthesis, we recommend 
a stronger partnership between schools, ETD 
and NIE researchers to work with teachers 
to design ICT-enhanced lessons based on 
principles of learning and develop evidence-
based practices for using ICT. Furthermore, 
a new scheme or a new teachers’ research 
grant could be launched which makes it 
mandatory for teachers to forge collaboration 
with local or overseas university researchers 
and/or MOE officers for addressing teacher-

be fail-safe to boost teachers’ resilience in 
risk-taking and dealing with less satisfactory 
outcomes of innovations or research. There 
should be additional measures to take 
their time off from regular teaching and 
administrative tasks in order to be involved 
in such research activities. Furthermore, 
the existing set of in-service or pre-service 
courses relevant to teacher research offered 
by the Academies of School Teachers (AST) 
and NIE could be further levelled up. Gaps of 
what the existing courses have covered which 
may crucial for building a stronger and more 
professional “teachers as researchers” force, 
including courses related to advanced techno-
pedagogical practices, should be identified. 
Examples of such courses are basic Science 
of Learning theories, ICT as cognitive tools, 
and research ethics and research integrity. 
Third, a more holistic research methodology 
course may also be created for middle-career 
in-service teachers who had never gone 
through similar courses launched within NIE for 
younger pre-service teachers. Such a course 
should aim for promoting teachers’ capabilities 
in executing complete cycles of ideation 
(backed by review of literature and/or prior 
practice, rather than an ad-hoc idea), design, 
implementation, evaluation and reflection. The 
Office of Education Research (OER)at NIE 
may also launch a “research apprenticeship” 
scheme (either standalone or being part of a 
research methodology course) that facilitates 
keen teachers’ short-term attachments to 
techno-pedagogical intervention research 
project teams to gain first-hand experience in 
carrying out research activities.

Recommendations
How can the system do better?
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be empowered to make the curricular changes 
in school. IP HoDs and experienced teachers 
can provide the instructional leadership in 
the school to make the necessary changes 
for curriculum innovation with ICT. A mix of 
experienced teachers with younger teachers 
should be involved in the school partnerships. 
This would distribute the cognitive resources 
in the partnership, with experienced teachers 
having strong pedagogical content knowledge 
complemented by the younger teachers’ 
stronger technology related knowledge.

Build capacity for different levels of 
leadership in the school to enable 
organisation coordination, distribution 
of resources, strategic PD planning & 
developing a culture of innovation

From our studies, distributing leadership 
at multiple levels can foster pervasive ICT 
use in a school. We recommend developing 
programmes to build capacity at different 
levels of the school leadership that would 
enable the school to coordinate curriculum 
innovation and ICT-integration at school level, 
distribute resources for teachers and students 
to enact lessons, and create a culture of 
innovation. To achieve this, schools need to do 
strategic PD planning to assess the concerns 
of KPs and teachers in implementing ICT, 
and their current PD needs such as design 
capacity or instructional leadership, to enable 
the planning of appropriate PD programmes 
for KPs and teachers. Conversations can be 
initiated with NIE or AST to identify new in-
service programmes for KPs and teachers to 

identified teaching challenges since research 
summarized in this report has shown that the 
role of a critical friend adopted by external 
partners is crucial. Relevant departments 
within MOE, AST or NIE may be specifically 
assigned the brokering tasks to assist teachers 
in identifying the experts that they need. 

Teachers can also work in teams and engage 
in conversations with teachers from different 
schools, where they can have discussions in 
conceptualising the lessons. However, such 
partnerships may bring together different 
cultures, creating tensions in areas such as 
scheduling and goals. For the partnership 
to work, there needs to be mutual trust 
among the partners to achieve similar goals. 
Dialogues need to be held early to mitigate 
potential problems that may de-stabilize the 
partnership. A common language must be 
established, and terms of references must 
be drawn on the roles of partners. Partners 
could work with teachers to introduce and 
use design principles in the development of 
ICT lessons. They can co-design lessons with 
the teachers, observe the enactments of the 
lesson and provide feedback for improvement. 
We recommend that IP HoDs or experienced 
teachers be empowered to make decisions 
regarding the curriculum to be involved in the 
school partnerships. Schools tend to involve 
young teachers who are ICT-savvy assuming 
they would be better in learning new ICT tools 
that can be introduced in the school. However, 
ICT integration into the curriculum requires 
changes in the curriculum, lesson structures 
and assessment. The younger teachers may not 

Recommendations
How can the system do better?
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At the school level, ICT integration can 
be designed and implemented at the IP 
department. Teachers can work together 
in the co-design of lessons and developing 
digital resources. Working at the department 
ensures better consistency in terms of 
students’ intensity and modality in ICT use 
during classrooms. Teachers can develop 
further leadership potential as they take on 
responsibility in curriculum innovation and 
have ownership of the design process. The IP 
HoDs can help school teachers to align their 
teaching practices to the school goals and 
MOE imperatives such as STP. SkillsFuture  
for Educators courses can be designed for 
teachers in schools to better equip them with 
knowledge for curriculum innovation and 
building capacity for teacher leadership roles.

design and sustain school-based curriculum 
innovations. NIE and AST can design 
programmes that would enable schools to 
distribute the leadership at different levels to 
create a culture of innovation. SkillsFuture for 
Educators courses can be designed for existing 
KPs and teachers in schools that equip them 
with knowledge and build leadership capacity. 

Key personnel such as IP HoDs have an 
important role in innovating teaching practices 
with ICT in the IP departments. They provide 
instructional leadership by aligning, translating 
and operationalising school goals and MOE 
directives for teachers in the department to 
implement with regards to curriculum matters. 
NIE and AST can design new Management and 
Leadership in Schools (MLS) programmes to 
promote curriculum innovation at department 
levels and develop leadership skills in leading 
a department to innovate teaching practices. 
Furthermore, a Skills Future for Educators 
course can be designed for existing IP HoDs to 
learn and adapt innovative teaching practices.

How can the system do better?

Recommendations
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addressing teachers’ challenges in time and 
workload constraints at the same time. For 
example, AI/IoT and learning analytics may 
work hand-in-hand in the classroom, with 
the AI/IoT component sensing and collecting 
environmental and emotion-related data. 
These real-time data may be fed into the 
learning analytics component for further 
analysis together with other data collected 
by the computer network on students’ 
online activities and learning progress, and 
subsequently provide just-in-time support to 
the teachers or even individual students. Such 
integrated technologies may also address 
the need of differentiated instructions in local 
classrooms, particularly in the mixed-stream 
classes under the forthcoming subject-based 
banding system2—such as letting AI take 
care of the high-progress students in the 
class while the teachers can concentrate on 
assisting the low-progress students (or vice-
versa, depending on the nature or the design 
of the learning task).

A greater emphasis on understanding and 
(re-)designing “less formal” or “mixed-
formality” learning experiences with ICT to 
nurture lifelong, self-directed learners

The results of this LES report have been 
consistent with Programme for International 
Student Assessment (PISA) 2021 in 
positioning the impacts of ICT for student 
learning, such as development of cognitive 

Support research on future-ready smart 
learning environments with emerging 
technologies from multidisciplinary 
perspectives

Emerging or revitalised technologies, such as 
Artificial Intelligence (AI), Learning Analytics, 
Virtual and Augmented Realities, Internet 
of Things (IoT), ubiquitous technology and 
robotics, have developed vigorously and 
shown deep entanglement with education. 
These open up new opportunities for the 
construction of future classrooms, or, future-
ready smart learning environments that 
extend students’ learning beyond the physical 
classrooms and become more holistic and 
personalised. These modern technologies 
can be rescoped from multiple perspectives of 
cognitive science, neuroscience and science of 
learning. For example, AI can analyse students’ 
knowledge mastery and provide personalised 
and customised recommendations for each 
student in accordance of brain thinking, 
individual personalities, and environmental 
characteristics. Virtual and augmented realities 
can afford students to conduct scientific 
investigations with embodied cognitions 
and connected contexts. More studies are 
needed to investigate how to hybridise these 
technologies to achieve multifaceted and 
higher degrees of automation in facilitating, 
regulating and formatively assessing students’ 
learning trajectories in and out of classroom 
with less teachers’ attentions required—thus 

What research gaps exist?

Recommendations

2Full subject-based banding will replace the existing system of streaming students into Express, Normal 
(Academic) or Normal (Technical) in Secondary schools based on their PSLE results. Under this system, 
students will take subjects at a higher or lower level based on their strengths.
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What research gaps exist?

less formal learning environments? How could 
we systematically, holistically design varied 
age-appropriate techno-pedagogical practices 
across K-12 levels to gradually transform our 
young students into lifelong, self-directed and 
resourceful learners who are able to determine 
their own learning goals, learning pathways 
and learning strategies? How could ICT 
connect different contexts and achieve organic 
synergy for blended learning? Addressing 
these gaps will be helping to achieve a deeper 
and broader understanding of the roles and 
potentials of ICT in transforming student 
learning.

Research on the use of ICT to enhance or 
transform teacher learning

Despite being a well-established research 
field internationally, technology-mediated 
pre- and in-service teachers’ learning has 
been a relatively understudied area among 
the reviewed local studies. As covered in 
insight on page 19 (Deployment of ICT-based 
environments and lesson design metrics for 
professional development to enhance teacher 
learning), only five relevant studies with 
predominant or partial interventionist elements 
and a handful of evaluative studies on already 
deployed platforms were carried out. There 
are many other potentially impactful directions 
which could be explored by the local research 
community.

For instance, NIE has implemented an 
e-Portfolio initiative among all the pre-
service teachers. However, the subsequent 

processes and well-beings, which reflects 
NIE’s leading position in the research of 
techno-pedagogical approaches around the 
world. Looking forward, the ways of learning 
have changed, and the contexts of learning 
have been expanded. Learning has been 
going beyond school context and more 
accommodating to be more formal-informal 
integrated, interested-driven and ubiquitous. In 
particular, the recent pandemic has challenged 
the prevailing (physical) classroom-centric 
practices and mindsets in K-12 settings which 
are not conducive in fostering future lifelong 
learners. “Less formal” or “mixed-formality” 
learning approaches such as blended learning, 
online learning, home-based learning, flipped 
classroom, seamless learning, and learning in 
one-to-one (one-device-per-student) settings 
should no longer be regarded as “idealistic 
approaches” that are largely of researchers’ 
interests only. Instead, they would become 
essential teaching and learning approaches in 
the not-so-distant future. Thus, we should turn 
this into an opportunity for deeper immersion 
and more extensive practices of such ICT-
mediated learning approaches. Cognisant 
that these approaches would pose a greater 
demand on the students’ self-regulation 
and learner agency, as well as teachers’ 
receptiveness and abilities in relinquishing 
control over their students, relevant studies 
to foster the readiness of students, teachers 
and school leaders for this purpose would be 
crucial. There brings about some research 
gaps we need to take note: How could students’ 
self-regulation in learning be nurtured in such 

Recommendations
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Another direction for MOE ETD to explore 
is the incorporation of a teacher learning 
module (which may also host the teachers’ 
e-portfolios) to SLS and make it available to 
all the teacher account holders (including pre-
service teachers at NIE). With the intention 
of strengthening the PD-teaching synergy in 
the teachers, the module may comprise such 
tools (and more) to mediate teachers’ learning-
design-implementation-reflection cycles, 
particularly in the aspect of ICT integration 
into their lessons. Furthermore, such teachers’ 
individual learning spaces could be linked to 
NLCs for a better connectivity between their 
personal learning problems/outcomes and 
community support or teaching knowledge 
co-construction. Ultimately, such a holistic 
environment would afford the promotion 
of lifelong and seamless professional 
development among the teachers. 

Foster research to unpack how techno-
pedagogical practices are enacted in and 
out of classroom and the challenges faced

Our synthesis of the ERFP, EduLab and 
MAF studies has surfaced several techno-
pedagogical practices through ICT. We 
recognise that many of the studies are 
conducted in schools that are open to 
innovations and willing to participate in the 
interventions. The studies involve a group 
of teachers or students over some time. We 

projects were essentially evaluative. More 
studies to strategise the levelling up of pre-
service teachers’ metacognitive skills and 
self-regulation in maintaining and optimising 
the learning effectiveness of their e-Portfolios 
should be conducted. Examples of potential 
studies are deriving advanced pedagogy 
(such as incorporating seamless learning 
techniques) for NIE instructors to tap on the 
e-Portfolios in their courses, developing new 
ICT tools to support e-Portfolio activities, 
facilitating teachers’ continual maintenance of 
their e-Portfolios after they join the in-service 
teaching force, and integration of teachers’ 
e-Portfolio into Student Learning Space 
(SLS)3.

Smart technologies could be harnessed 
to transform teacher learning as well. For 
example, interactive videos or interactive 
virtual environments/simulations may 
constitute more powerful resources for 
scenario-based learning of pedagogy or 
classroom management as compared to extant 
“static” video or text cases. Authentic teaching 
scenarios identified by learning analytics 
could be repurposed for teacher reflection 
or problem-based learning. AI, underpinned 
by theory-rooted design principles or design 
rubrics generated by prior research, could 
be deployed to scaffold or provide decision 
support on teachers’ lesson designs.

What research gaps exists?

Recommendations

3Student Learning Space (SLS) is the online learning platform developed by MOE for all local teachers and 
students to employ for school lessons.
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to help teachers in overcoming these 
challenges. Lastly, we recommend studies 
to investigate how teachers sustain their 
developed techno-pedagogical practices in 
the changing environment of students’ learning 
needs, school direction, policy, and emerging 
technology. These studies could surface the 
necessary supports teachers need to sustain 
and evolve their techno-pedagogical practices 
across different contextual changes over time.

need to develop an understanding of the 
pedagogical practices with ICT in typical 
classrooms and beyond, and how they are 
enacted by teachers. A “CORE research”-
like approach in studying techno-pedagogical 
practices in and out of our classroom can be 
implemented – though the multimodal teaching 
and learning data should be analysed under 
the lenses akin to the fields of the learning 
sciences or educational technology (e.g., ICT 
for Meaningful Learning (Howland, Jonassen 
& Marra, 2012), the affordance theory in 
the perspective of educational technology 
(e.g., Hammond, 2010), TPACK (Koehler & 
Mishra, 2008), seamless learning (Chan et al., 
2006), and/or the Conversational framework 
(Laurillard, 2002), rather than the more general 
frameworks employed by the existing CORE 
research team in NIE. This would provide us a 
more in-depth understanding of how teachers 
are using ICT and in what ways to optimise 
the fostering of effective 21st century learning 
in the classroom. Furthermore, informed by 
Figure 3 of insight 2.2.3, another aspect of 
study could go beyond the analysis of the 
actual teaching processes, but also unpack 
how the three other blocks in the diagram, 
namely, systemic requirements, teachers’ 
beliefs/perceptions and teachers’ PD/learning 
becomes enablers or hindrances of quality 
techno-pedagogical practices. Thus, we 
can better understand what challenges they 
have in integrating ICT in their lessons and 
subsequently derive new systemic measures, 
PD approaches and technological solutions 

What research gaps exists?

Recommendations
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Conclusion

In this LES, we have systematically reviewed 
126 ICT-based studies that were awarded 

through ERFP, EduLab and MAF, which 
revealed multi-faceted perspectives and 
affordances of ICT use in learning and 
teaching of local context. With the emergence 
of innovative ICT-supported pedagogical 
approaches and practices, the way and context 
of student learning have been fundamentally 
transformed and extended. The needs and 
well-beings of different groups of students have 
been taken care of. During the technological 
transformation in education, teachers are 
required further to strengthen their research 
capabilities and deepen their pedagogical 
practices. System support is the key to 
transform learning and teaching with ICT that 
will benefit and empower every student. ICT 
will continue to advance in an ever-changing 
world, calling our educators in Singapore to 
keep embracing ICT and innovating adaptively 
to accommodate grander challenges. 
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(* PI not at NIE)

Title of Study Type of Study Tier Participants Methods Project 
End Year

Notes Category

1 Lim Yang Teck, Kenneth 
(de-facto) / Xu Weiming
kenneth.lim@nie.edu.sg

Java Simulation Design for Teaching and Learning 
[NRF2011-EDU001-EL001]

Intervention 1 Junior Colleges [5]
- Teachers [44]
- Students [2,111]

Mixed Methods

Quantitative: One-group 
pretest-posttest experiment

Qualitative: Interviews

2013 School ICT 
Innovations in 
Classrooms

2 Lee Boon Keng
lee_boon_keng@crescent.
edu.sg

LTDT - From Schools’ Choices to Students’ Voices 
[NRF2011-EDU001-EL002]

Intervention 3 Primary Schools [6]
-Students [1004]
Secondary Schools 
[5]
-Students [722]

Qualitative: Focus group 
discussions, surveys

2014 School ICT 
Innovations in 
Classrooms

3 Wee Toon Huey
wee_toon_huey@moe.edu.
sg

Online SDL Virtual Laboratory with CoL and ICT 
Assessment Platforms for School-based SPA [NRF2011-
EDU001-EL003]

Intervention 2 Secondary Schools 
[4]
-Students [251]

Mixed Methods

Quantitative: Quasi-
experiment (2 groups)

Qualitative: Online discussions

2014 School ICT 
Innovations in 
Classrooms

4 Lim Yang Teck, Kenneth
kenneth.lim@nie.edu.sg

Extending the Six Learnings framework for curriculum 
design in Virtual Worlds [NRF2011-EDU002-EL004]

Intervention 2 Primary and 
Secondary Students

Mixed Methods

Quantitative: One-group 
pretest-posttest experiment

Qualitative: Observation, 
interviews, assessment

2013 NIE, School ICT 
Innovations in 
Classrooms

5 Koh Hwee Ling, Joyce* 
(de-facto) / Chai Ching Sing* 
(de-facto) / Looi Chee Kit 
(de-facto) / Wee Toon Huey
cheekit.looi@nie.edu.sg

Building Blocks for Developing 21st Century Competencies

Research Project 1: Building epistemic repertoire through 
computer-supported knowledge creation among primary 
school students

Research Project 2:  Bridging Formal and Informal Learning 
Spaces for Self-directed Inquiry Learning in Science

Research Project 3:  Leveraging on a self-contained 
diagnostic module, embedded in a computer-supported 
collaborative learning environment, fostering knowledge 
creation among primary school students [NRF2011-
EDU002-EL005]

Intervention 3 Primary School [1]
- Teachers [27]
- Students [640]

Mixed Methods

Quantitative: Quasi-
experiment 

Qualitative: Interviews, student 
artifacts

2015 NIE, School ICT 
Innovations in 
Classrooms
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S/N Principal Investigator 

(PI)’s Contact
(* PI not at NIE)

Title of Study Type of Study Tier Participants Methods Project 
End Year

Notes Category

6 Lim Yang Teck, Kenneth 
(de-facto) / Principal of 
NASS
kenneth.lim@nie.edu.sg

A. Promoting Inquiry-Based Learning with a SMILE 
(Stanford Mobile Inquiry Learning Environment)
B.  Newsroom: Web-based Platform for Structured 
Academic Controversy [NRF2011-EDU002-EL006]

Intervention 3 Secondary School 
[1]
-Classes [3]

Quantitative: One-group 
pretest-posttest experiment

2015 NIE, School ICT 
Innovations in 
Classrooms

7 Na Ming Yang, Nigel
(MOE)

Creating Poets On-the-Go: PoGo! [NRF2012-EDU001-
EL007]

Intervention 1 Secondary Schools 
[2]
-Students [520]

Mixed Methods

Quantitative: Quasi-
experiment (2 groups)

Qualitative: Lesson 
observation notes, surveys, 
focus group discussions, 
interviews

2014 School ICT 
Innovations in 
Classrooms

8 Shahizah Bte Mohd, Lim 
Wei Ling
Lim_wei_ling@moe.edu.sg

Designing Knowledge Building Environment (with 
Technologies) through Teachers’ Collective Discourse 
[NRF2012-EDU001-EL008]

Intervention 2 Primary Schools [7]
-Classes [42]
Secondary Schools 
[7]
-Classes [50]

Qualitative: Discussions, 
teachers’ discourse/ journals, 
student artefacts

2015 School ICT 
Innovations in 
Classrooms

9 Chan Chun Yan, Andrew
Andrew_chan_chun_yan@
moe.edu.sg

Digital Journaling in Design and Technology
(Supporting Design Thinking & Knowledge Building in D&T 
through Digital Journaling) [NRF2013-EDU001-EL009]

Intervention 2 Secondary Schools 
[3]
-Students [96]

Mixed Methods

Quantitative: One-group 
pretest-posttest experiment

Qualitative: Surveys, journals, 
lesson observation notes, 
focus group discussions

2015 School ICT 
Innovations in 
Classrooms

10 Sim Yan Xi sim_yan_xi@
moe.edu.sg

Using the iPad to get it WRite!
(Enhanced Storyboarding – Using the iPad to get it WRite!) 
[NRF2013-EDU001-EL010]

Intervention 2 Primary Schools [3]
-Students [280]

Mixed Methods

Quantitative: Quasi-
experiment (2 groups)

Qualitative: Focus group 
discussions, lesson 
observations

2015 School ICT 
Innovations in 
Classrooms

11 Fong Pei Kiun
fong_pei_kiun@moe.edu.sg

Read & Share@MyBookShop [NRF2013-EDU001-EL011] Intervention 2 Primary Schools 
[18]
-Students [2440

Mixed Methods

Quantitative: Quasi-
experiment (2 groups)

Qualitative: Surveys, 
observations

2015 School ICT 
Innovations in 
Classrooms
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12 Koh Choon Kiat, Raymond koh_
choon_kiat_raymond@moe.edu.sg

Engaging the Cognitive Domain in Physical 
Education through Video Analysis [NRF2013-
EDU001-EL012]

Intervention 2 Primary Schools [2]
-Students [220]
Secondary School 
[1]
-Students [160]
Junior College [1]
-Students [100]

Mixed Methods

Quantitative: Quasi-
experiment (2 groups)

Qualitative: Focus group 
discussions, lesson 
observations, surveys

2015 School ICT 
Innovations in 
Classrooms

13 Ho Kok Soon
ho_kok_soon@moe.edu.sg

Students as Designers [NRF2013-EDU001-EL013] Intervention 1 Primary School [1]
-Students [248]
Secondary School 
[1]
-Students [140]

Mixed Methods

Quantitative: One-group 
pretest-posttest experiment

Qualitative: Focus group 
discussions, lesson 
observations, recordings

2015 School, 
MOE/ ETD

ICT 
Innovations in 
Classrooms

14 Zachary Kang
Zachary.kang@ri.edu.sg

wRiteFormula – a Chemistry Formula Writing and 
Naming Game [NRF2013-EDU001-EL014]

Intervention 2 Secondary Schools 
[4]
-Students [306]

Mixed Methods

Quantitative: Quasi-
experiment (2 groups)

Qualitative: Focus group 
discussions, lesson 
observations, surveys

2015 School ICT 
Innovations in 
Classrooms

15 Aw Guat Poh, Wong Lung Hsiang 
(de-facto) / Mae Quah
lunghsiang.wong@nie.edu.sg

My Chinese Language ubiquitous learning Days 
(MyCLOUD) [NRF2013-EDU001-EL015]

Intervention 2 Primary Schools [4]
- Teachers [53]
- Students [1,116]

Quantitative: One-group 
pretest-posttest experiment

2015 School ICT 
Innovations in 
Classrooms

16 Ng Yung Hui Eugene
ng_yung_hui_eugene@moe.edu.sg

Multiple representations in organic chemistry 
practicals [NRF2013-EDU001-EL016]

Intervention 1 Junior Colleges [3]
-Students [193]

Mixed Methods

Quantitative: Quasi-
experiment (2 groups)

Qualitative: Lesson 
observations, surveys

2015 School ICT 
Innovations in 
Classrooms

17 Leong Tze Kwang
tzekwang.leong@rgs.edu.sg

Becoming Scientists through Video Analysis 
[NRF2013-EDU001-EL017]

Intervention 1 Secondary Schools 
[4]
-Students [1046]

Qualitative: Focus group 
discussions, lesson 
observations, surveys

2015 School ICT 
Innovations in 
Classrooms
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18 Looi Chee Kit (de-facto) / 
Mae Quah
cheekit.looi@nie.edu.sg

Inquiry-based Seamless Learning in Primary Science 
[NRF2013-EDU001-EL018]

Intervention 3 Primary Schools 
[10]
- Teachers [30]
- Students [630]

Mixed Methods

Quantitative: Quasi-
experiment

Qualitative: Multiple data 
sources

2015 School ICT 
Innovations in 
Classrooms

19 Jennifer Pei-Ling Tan* (de-
facto) / Albert Lim NASS

WiREAD NASS Research CI3 [NRF2013-EDU001-EL019] Intervention 3 Secondary Schools 
[5]
- Teachers [15]
- Students [907]

Mixed Methods

Quantitative: Quasi-
experiment 

Qualitative: Multiple data 
sources

2015 School ICT 
Innovations in 
Classrooms

20 Lam Chee Leong
Lam_chee_leong@moe.
edu.sg

Media Literacy: News Casting: Prepare young people for 
living in a world of powerful images, words and sounds 
[NRF2014-EDU001-EL020]

Intervention 1 Primary School [1]
-Classes [14]
Secondary Schools 
[3]
-Classes [43]

Qualitative: Focus group 
discussions, surveys

2017 School ICT 
Innovations in 
Classrooms

21 Wee Loo Kang Lawrence
(MOE)

Modelling-Inquiry enabled Interactive Textbook [NRF2015-
EDU001-EL021]

Intervention 1 Junior Colleges [4]
-Students [1000]

Qualitative: Interviews 2016 MOE/ ETD ICT 
Innovations in 
Classrooms

22 Neo Guang Xian
(MOE)

3D Squint- A Diagnostic T&L Tool for Development of 3D 
Spatial Visualization Skills [NRF2015-EDU001-EL022]

Intervention 1 Secondary School 
[1]
-Students [32]

Mixed Methods

Quantitative: One-group 
pretest-posttest experiment

Qualitative: Surveys, focus 
group discussions

2016 School ICT 
Innovations in 
Classrooms

23 Chai Ching Sing* (de-facto) / 
Mae Quah

Learning Analytics in Idea Garden [NRF2015-EDU001-
EL023]

Intervention 1 Primary School [1]
- Students [630]

Mixed Methods
 
Quantitative: One-group 
experiment (unclear if there 
was pretest)

Qualitative: Interviews
(actual quantitative and 
qualitative approaches not 
specified in report)

2016 School ICT 
Innovations in 
Classrooms
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24 Lee Boon Keng
lee_boon_keng@crescent.
edu.sg

Teaching Computational Thinking and Creative Problem-
solving Skills to Lower Secondary Students by Coding with 
Cirrus [NRF2015-EDU001-EL024]

Intervention 1 Secondary School 
[1]
-Students [166]

Qualitative: Surveys, lesson 
observations, focus group 
discussions

2016 School ICT 
Innovations in 
Classrooms

25 Thong Chee Hing
(MOE)

Learning Ionic Compound Nomenclature with Data 
Visualisation [NRF2015-EDU001-EL025]

Intervention 2 Secondary Schools 
[4]
-Secondary 2 and 3 
Classes

Qualitative: Discussions, 
lesson observations

2017 MOE/ ETD ICT 
Innovations in 
Classrooms

26 Rostinah Mohamad Said
(MOE)

Plants and Fungi: Making the Invisible Visible [NRF2015-
EDU001-EL026]

Intervention 1 Primary Schools [2]
-Students [253]

Mixed Methods
 
Quantitative: One-group 
pretest-posttest experiment 

Qualitative: Lesson 
observation notes, teacher 
reflections

2016 School ICT 
Innovations in 
Classrooms

27 Yeo Peng Seng
yeo_peng_seng@moe.edu.
sg

iPolya (Screen casting of word problems) [NRF2015-
EDU001-EL027]

Intervention 1 Primary Schools [3]
-Students [160]

Mixed Methods

Quantitative: One-group 
pretest-posttest experiment 

Qualitative: Surveys

2016 School ICT 
Innovations in 
Classrooms

28 Amy Luisita
(MOE)

Critical Viewing of Multimodal Texts Pedagogy, Technology, 
Practice [NRF2015-EDU001-EL028]

Intervention 1 Secondary School 
[1]
-Students [40]

Mixed Methods
 
Quantitative: One-group 
pretest-posttest experiment

Qualitative: Focus group 
discussions, reflective 
dialogues

2016 School ICT 
Innovations in 
Classrooms

29 Chai Ching Sing* (de-facto) / 
Tan Si Hua

Flipped Team-Based Learning for High Ability learners 
[NRF2015-EDU001-EL029]

Intervention 1 Primary School [1]
- Teachers [4]
- Primary 3 to 5 
Classes [6]

Mixed Methods: 

Quantitative: Survey and 
ratings based on rubrics 

Qualitative: Observations and 
focus group discussion

2016 School ICT 
Innovations in 
Classrooms
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30 Mark Charles Baildon
mark.baildon@nie.edu.sg

Designing, Developing & Scaling the Critical Web Reader 
[NRF2013-EDU001-IHL01]

Intervention 2 Secondary Schools 
[5]
- Teachers [16]
- Students [411]

Quantitative: One-group 
experiment (unclear if there 
are pretest and posttest)

2015 NIE Scaling/
Translation

31 Lim Yang Teck, Kenneth
kenneth.lim@nie.edu.sg

Extending the Six Learnings curriculum design framework 
and the Disciplinary Intuitions theory of learning [NRF2013-
EDU001-IHL02]

Intervention 2 Primary and 
Secondary Schools 
[16]
- Teachers [93]
- Students [2,100]

Qualitative: Interviews 2016 NIE, School Scaling/
Translation

32 Teo Beng Chong
bengchong.teo@nie.edu.sg

Seeding Innovation for the Community with Rapid 
Prototyping* Phase 2 [NRF2013-EDU001-IHL03]

Intervention 3 Primary Schools [2]
-Teacher [1]
-Vice-Principal [1]
Secondary Schools 
[13]
-Students [2200]
-Teachers [9]

Qualitative: Focus group 
discussions, lesson 
observations, students’ blogs 
and design workbook

2016 NIE ICT 
Innovations in 
Classrooms

33 Jolyon Peter Caplin
Caplin_jolyon@sp.edu.sg

ElectroScouts: Learning Electronics and Programming 
Through Games and Tinkering [NRF2014-EDU001-IHL04]

Intervention 2 Secondary School 
[1]
-Classes [2]

Qualitative: Focus group 
discussions, lesson 
observations, surveys

2016 School ICT 
Innovations in 
Classrooms

34 Lim Yang Teck, Kenneth
kenneth.lim@nie.edu.sg

“Worlds in Your Pocket” – Building towards a self-
sustainable multi-school diffusion of the Six Learnings/ 
Disciplinary Intuitions learning programme [NRF2014-
EDU001-IHL05]

Intervention 2 Secondary Schools 
[4]
- Teachers [17]
- Classes [15]

Qualitative: Interviews 2017 NIE, School Scaling/ 
Translation

35 Toh Yancy* Scaling As Innovation: Diffusion Models In The Singapore 
System [NRF2014-EDU001-IHL06]

Scaling and 
Translation

3 Primary, Secondary 
Schools and Junior 
Colleges [14] 
- School Leaders 
and Teachers

Case Study 2018 NIE Scaling/ 
Translation

36 Seah Lay Hoon
layhoon.seah@nie.edu.sg

IASA: Investigative Analysis and Structured Argumentation 
for seeding critical thinking and inquiry skills for the 21st 
century [NRF2015-EDU001-IHL07]

Intervention 3 Secondary Schools 
[2]
- Teachers [6]
- Students [148]

Quantitative: Quasi-
experiment and Case Study 
(with Lesson Observations)

2017 NIE ICT 
Innovations in 
Classrooms

37 Koh Ruilin Elizabeth
elizabeth.koh@nie.edu.sg

Integrating My Groupwork Buddy into the classroom 
to enhance student team collaboration and teacher 
pedagogical practice [NRF2015-EDU001-IHL08]

Intervention 3 Secondary Schools 
[2]
- Teachers [20]
- Students [303]

Mixed Methods

Quantitative: Quasi-
experiment 

Qualitative: Multiple data 
sources

2018 NIE ICT 
Innovations in 
Classrooms
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38 Jennifer Pei-Ling Tan* Using a Collaborative Video Annotation and Analytics 
Environment (CoVAA) to Enhance Flipped Classroom 
Pedagogical Practice and Foster Students’ Conceptual 
Understanding, Social Knowledge Construction and Self-
Regulated Learning [NRF2015-EDU001-IHL09]

Intervention 3 Secondary Schools 
[2]
- HODs [2]
- Teachers [7]
- Students [767]

Mixed Methods

Quantitative: True experiment 
(2 groups)
 
Qualitative: Focus group 
discussions

2018 NIE ICT 
Innovations in 
Classrooms

39 Teo Beng Chong
bengchong.teo@nie.edu.sg

My Math Homework PAL [NRF2015-EDU001-IHL10] Intervention 2 Primary Schools [3]
- Teachers [3]
- Students [40]

Quantitative: One-group 
pretest-posttest experiment

2018 NIE ICT 
Innovations in 
Classrooms

40 Wu Longkai
longkai.wu@nie.edu.sg

Framing questions for inquiry: An implementation study 
of a minimalist designed innovation (SMILE) in Singapore 
schools [NRF2015-EDU001-IHL11]

Intervention 2 Primary Schools [2]
- Teachers [6]
- Students [92]

Quantitative: Quasi-
experiment 

2017 NIE ICT 
Innovations in 
Classrooms

41 Mark Charles Baildon
mark.baildon@nie.edu.sg

Developing, Implementing & Researching Signature 
Programmes in the Humanities: The Historian’s Lab & The 
Sustainability Learning Lab [NRF2015-EDU001-IHL12]

Intervention 2 Secondary Schools 
[7]
- Teachers [10]
- Students [1250]

Mixed Methods

Quantitative: One-group 
pretest-posttest experiment 

Qualitative: Focus group 
discussion, lesson observation

2017 NIE ICT 
Innovations in 
Classrooms

42 Tan Seng Chee
sengchee.tan@nie.edu.sg

Evaluation of Implementation of IT Masterplan 3 and 
Its Impact on Singapore Schools - Instrumentation and 
Baseline Study (Project Completed) [OER 03/08 TSC]

Evaluation 1 Primary Schools, 
Secondary Schools, 
Junior Colleges/
Centralised 
Institutes [110]
- School Leaders 
[95]
- Teachers [4,352]
- Students [7,508]

Mixed Methods, Case Study 2009 NIE Others: 
Evaluation

43 So Hyo-Jeong* Towards a Community of Practice: Teachers' Meaning 
Making Using Video for Examining Technology Integration 
Practices [OER 06/08 SHJ]

Intervention 1 Secondary School 
[1]
-Teachers [5]

Qualitative: Audio and video 
recordings, video annotations

2011 NIE Teacher PD

44 Hew Khe Foon* Students' Knowledge Construction in Asynchronous Online 
Discussions: Analysis of Group Size, Duration of Online 
Discussion and Facilitation Techniques [OER 08/08 HKF]

Exploratory 1 -Undergraduate 
Students [12]

Qualitative 2011 NIE Others: Digital 
Literacy

45 Wong Meng Ee
mengee.wong@nie.edu.sg

From Beliefs to Practice: Students with Visual Impairments, 
Teachers and Their Perspectives on Assistive Technology 
[OER 16/08 WME]

Exploratory 1 Primary Special 
Needs School [1]
-Students [20]
-Teachers [10]

Qualitative 2011 NIE ICT 
Innovations in 
Classrooms
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46 Fang Yanping
yanping.fang@nie.edu.sg

IDM-supported and Web-based Cognitive Tools to Build 
Virtual Community of Practice (VCoP) for Teachers and 
Students in Mathematics Problem Solving [OER 19/08 
FYP]

Intervention 2 -Primary School 
Teachers [70]

Qualitative: Video case study, 
surveys, interviews

2011 NIE Teacher PD

47 Sarah Margaret Davis* GenSing 2: Pedagogy, Content and Teacher Tools in 
the Generative Classroom, a GenSing Project [OER 
24/08 SD]

Intervention 2 Secondary School [1]
-Students [2160]

Quantitative: Quasi-experiment (2 
groups)

2012 NIE ICT 
Innovations in 
Classrooms

48 Towndrow Phillip 
Alexander
phillip.towndrow@nie.
edu.sg

Multimodal Literacy in English Language and Literature 
Teaching: The Design, Implementation and Evaluation 
of a One-to-One Wireless Laptop Programme in a 
Singapore High School [OER 27/08 PT]

Intervention 2 Secondary School [1]
- Teachers [9]
- Students

Qualitative: Case Study (Multiple data 
sources)—more than 2 data sources

2011 NIE Others: 
Evaluation

49 Paris George Scott* Scaling Up Smart Pen Technology for Primary One 
Reading Assessments [OER 31/08 SP]

Intervention 2 Primary Schools [4]
-Students [559]

Quantitative: Quasi-experiment (2 
groups)

2012 NIE Scaling/ 
Translation

50 Fan Lianghuo* The Singapore Mathematics Pedagogy and Assessment 
(Phase Two) Project [OER 45/08 FLH]

Intervention 2 Secondary Schools [5]
-Students [900]
-Teachers [22]

Mixed Methods

Quantitative: One-group pretest-
posttest experiment

Qualitative: Classroom observations, 
video recordings, semi-structured 
interviews, audio recordings

2010 NIE ICT 
Innovations in 
Classrooms

51 Mark Charles Baildon
mark.baildon@nie.edu.sg

Using Web-Based Tools to Support Source Work and 
Inquiry in Social Studies [OER 51/08 MB]

Intervention 3 - Secondary Students 
[300]
- Secondary Teachers 
[10]

Qualitative: Multiple data sources 2012 NIE ICT 
Innovations in 
Classrooms

52 Lim Yang Teck, Kenneth
kenneth.lim@nie.edu.sg

The Starling Project: Representations of Collaborative 
Learning Through the Development of an Education-
Focused Client Viewer for Second Life [OER 05/09 LYT]

Intervention 1 Secondary Schools [9]
- Students [680]

Qualitative: Interviews 2011 NIE ICT 
Innovations in 
Classrooms

53 Yang Chien-Hui* WebQuest: A Useful Teaching Tool to Promote Higher 
Order Thinking and ICT Integration in ECSE Teacher 
Preparation [OER 10/09 YCH]

Exploratory 1 - Pre-service Teachers 
in Singapore [233]
- Pre-service Teachers 
in USA [61]

Mixed Methods 2012 NIE Teacher PD

54 Wong Lung Hsiang
lunghsiang.wong@nie.
edu.sg

A Mobile Assisted Language Learning Environment 
to Improve Primary School Pupils' Attitudes and 
Competencies in Chinese Proverb Learning and Writing 
[OER 14/09 WLH]

Intervention 2 Primary Schools [4]
- Teachers [10]
- Students [300]

Mixed Methods/Design-Based 
Research

Quantitative: Achievement tests, 
survey

Qualitative: Multiple data sources

2010 NIE ICT 
Innovations in 
Classrooms
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55 Tan Seng Chee
sengchee.tan@nie.edu.sg

Evaluation of IT Masterplan 3 - A Nationwide 
Longitudinal Study [OER 21/09 TSC]

Evaluation 3 Primary Schools [50], 
Secondary Schools [50] 
and Junior Colleges/ 
Centralised Institute [10]
- Students [8,400]
- Teachers and School 
Leaders

Mixed Methods 2015 NIE Others: 
Evaluation

56 Hung Wei Loong, David
david.hung@nie.edu.sg

Investigating Identity Becoming Trajectories Within the 
Interplay of Spatial and Social Dimensions of Affinity 
Spaces [OER 31/09 DH]

Exploratory 2 Secondary Schools [4]
- Students [14]

Qualitative 2013 NIE ICT 
Innovations in 
Classrooms

57 Chen Der-Thanq Victor
victor.chen@nie.edu.sg

New Media Literacy of School Students in Singapore 
[OER 32/09 VC]

Baseline 2 Primary Schools [30]
- Students [2,757]
Secondary Schools [22]
- Students [1,822]
Junior Colleges [3]
- Students [173]

Quantitative 2013 NIE Others: Digital 
Literacy

58 Yang Chien-Hui* Implement an Online Research-based Intervention to 
Promote Mathematics Learning of Students With or 
Without Special Needs [OER 34/09 YCH]

Intervention 2 Primary Schools and 
Special Needs Schools
-Students [140]
-Teachers [102]
-Parents [71]

Mixed Methods

Quantitative: Survey 
instruments

Qualitative: Open-ended 
questions, observations

2013 NIE ICT 
Innovations in 
Classrooms

59 Wong Khoon Yoong* The Singapore Mathematics Assessment and 
Pedagogy Project (Phase Three) [OER 01/10 FLH]

Intervention 3 Secondary Schools [9]
-Students [3074]
-Teachers [59]

Mixed Methods

Quantitative: Quasi-
experiment (2 groups)

Qualitative: 
Questionnaires, interviews

2012 NIE ICT 
Innovations in 
Classrooms

60 Wong Lung Hsiang
lunghsiang.wong@nie.edu.
sg

A Mobile-Assisted Game-Based Learning Environment 
to Improve Pupils' Chinese Character and Phrase 
Learning [OER 06/10 WLH]

Intervention 1 Primary School [1]
- Teachers [6]
- Students [31]

Qualitative/ Design-Based 
Research: Multiple data 
sources

2013 NIE ICT 
Innovations in 
Classrooms

61 Looi Chee Kit
cheekit.looi@nie.edu.sg

Design for Scalability: From a Class Intervention to a 
Level Intervention [OER 16/10 LCK]

Intervention 2 Primary School [1]
- Teachers [7]
- Students [320]

Qualitative: Multiple data 
sources

2012 NIE Scaling/ 
Translation
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62 Wong Lung Hsiang
lunghsiang.wong@nie.edu.
sg

MyCLOUD - A Seamless Chinese Language Learning 
Environment Leveraging on Ubiquitous Technology and 
the Construction of Mental Lexicon [OER 17/10 WLH]

Intervention 2 Primary School [1]
- Students [37]

Mixed Methods/ Design-Based 
Research

Quantitative: Achievement tests, 
survey

Qualitative: Multiple data sources

2012 NIE ICT 
Innovations in 
Classrooms

63 Angeline Khoo* Singaporeans Youth in the Cyber World: A Study of 
Cyber Wellness Issues [OER 01/11 AK]

Intervention 1 Primary and Secondary 
Schools [28]
-Students [2200]
-IT Coordinators [6]
-Parents [12]
-Adolescents [15]

Mixed Methods

Quantitative: One-group pretest-
posttest experiment 

Qualitative: Interviews, surveys

2012 NIE Others: Cyber 
Wellness

64 Chee Yam San
yamsan.chee@nie.edu.sg

Level Up: Enhancing Classroom Teaching and Learning 
with Game-Based Learning [OER 02/11 CYS]

Intervention 3 Secondary Schools [5]
-Teachers [11]
-Students [294]

Qualitative: Multiple Case Studies 
(dialogues with teachers)

2013 NIE Teacher PD

65 Caroline Koh
caroline.koh@nie.edu.sg

Evaluating the E-portfolio as a Pedagogical Tool for 
Initial Teacher Education [OER 04/11 CK]

Evaluation 1 -Pre-service Teachers 
[326]

Mixed Methods 2014 NIE Teacher PD

66 Chye Yen Leng Stefanie
stefanie.chye@nie.edu.sg

E-Portfolios as a Tool to Assess and Promote Student 
Teachers’ Learning and Development [OER 06/11 ZMM]

Evaluation 1 -PGDE Student 
Teachers [28]

Qualitative 2015 NIE Teacher PD

67 Nirmala Karuppiah
nirmala.karuppiah@nie.
edu.sg

Identifying Computer Habits and Behaviours among 
Young Children (K1 & K2) in Singapore [OER 12/11 KN]

Exploratory 1 Kindergartens [3]
-K1 and K2 Teachers 
[15]
-K1 and K2 Parents [60]
-K1 and K2 Children [60]

Qualitative 2013 NIE Others: Cyber 
Wellness

68 Chen Der-Thanq, Victor
victor.chen@nie.edu.sg

Through the Lens of the School:  School-based 
Curriculum Innovation (SCI) [OER 14/11 VC]

Baseline 2 - Primary Schools [3]
- Secondary Schools [6]
- School Leaders and 
Teachers [225]

Qualitative 2015 NIE Others: 
Evaluation

69 Tang Kok Sing* Harnessing Popular Media for Science Learning and 
Critical Literacy [OER 05/12 TKS]

Intervention 1 Junior College [1]
- Teachers [2]
- Students [53]

Qualitative: Ethnographic Study 
(Multiple data sources)

2013 NIE Others: Digital 
Literacy

70 Tay Wan Ying* Teacher and Student Perceptions of Peer Assessment 
for English Writing [OER 07/12 CYH]

Intervention 1 Secondary Schools [3]
-Students [795]
-Teachers [14]

Mixed Methods
Quantitative: One-group pretest-
posttest experiment 

Qualitative: Focus group 
discussions, peer comments and 
ratings, interviews

2015 NIE ICT 
Innovations in 
Classrooms
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71 Wong Meng Ee
mengee.wong@nie.edu.sg

Practices of Assistive Technology Implementation and 
Facilitation: Experiences of Teachers of Students with 
Visual Impairment in Singapore [OER 25/12 WME]

Exploratory 1 Special Needs School [1]
-Teachers [4]
-Specialists [5]

Primary Support Agencies 
[3]

Qualitative 2014 NIE Teacher PD

72 Csilla Weninger
csilla.weninger@nie.edu.sg

Media Literacy in the Teaching of English in Singapore 
[OER 50/12 CW]

Exploratory 2 Secondary Schools [18]
- Teachers [237]
- Students [160]

Mixed Methods 2016 NIE Others: Digital 
Literacy

73 O’Brien Beth Ann
beth.obrien@nie.edu.sg

Early Bilingual Experience and English Literacy 
Acquisition: An Approach to Phonics Instruction [OER 
58/12 OBA]

Intervention 1 Kindergartens [6]
-Students [89]

Quantitative: True experiment 
(2 groups)

2015 NIE ICT 
Innovations in 
Classrooms

74 Wong Lung Hsiang
lunghsiang.wong@nie.edu.
sg

Towards a Seamless Language Learning Framework: 
Enculturating Learners to Practices of Bridging 
Language Learning Spaces Mediated by an Integrated 
Technology-transformed Learning Environment [OER 
61/12 WLH]

Intervention 1 Primary School [1]
- Chinese Teachers [16]
- Primary 3 and 4 
Students [250]

Quantitative: Quasi-
experiment (2 groups)

2015 NIE ICT 
Innovations in 
Classrooms

75 Koh Ruilin Elizabeth
elizabeth.koh@nie.edu.sg

Exploring Teamwork Beliefs and Competencies in 
Technology-enabled 21st Century Classrooms [OER 
62/12 EK]

Exploratory 1 Secondary school [1]
- Teachers [7]
- Students [281]

Mixed Methods 2016 NIE ICT 
Innovations in 
Classrooms

76 Neihart Maureen Frances* The Use of a Mobile App Training Program to Improve 
Functional Communication in Children with Autism 
[OER 63/12 MFN]

Intervention 1 Special Needs Centre [1]
-Preschool Children [4]
-Parents [4]
-Teachers [4]

Mixed Methods

Quantitative: Log file data, 
frequency and time data, data 
from questionnaires/scales

Qualitative: Video recordings, 
interviews

2015 NIE ICT 
Innovations in 
Classrooms

77 Cheung Wing Sum
wingsum.cheung@nie.edu.
sg

Use of Information Technology: Identifying the Key 
Competencies Expected of Pre-School Teachers 
[OER 03/13 HKF]

Exploratory 1 Preschool Principals, 
Parents of Preschoolers, 
Preschool Educators [106]

Mixed Methods 2016 NIE Teacher PD

78 Koh Hwee Ling, Joyce* Developing Teachers’ Technological Pedagogical 
Content Knowledge for 21st Century Learning 
(TPACK-21CL) Through Design Thinking [OER 05/13 
KHL]

Intervention 1 Primary Schools [2]
- Teachers [94]

Mixed Methods

Quantitative: One-group 
pretest-posttest experiment 

Qualitative: Video recordings, 
reflections

2016 NIE Teacher PD
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79 Tan Lip Thye, Michael
michael.tan@nie.edu.sg

Characterising Epistemic Engineering Practices 
in a School Makerspace [OER 12/14 MT]

Exploratory 1 Secondary Schools [2]
- Adult volunteers of 
designers and engineers [6]
- Students [26]

Qualitative 2016 NIE ICT 
Innovations in 
Classrooms

80 Wong Lung Hsiang
lunghsiang.wong@nie.edu.
sg

LI-nterChange: Towards a Contextual- and 
Social-mediated Seamless Language Learning 
Practice with Multiple Learning Pathways [OER 
14/14 WLH]

Intervention 1 Secondary Schools [2]
- Teachers [8]
- Students [86]

Mixed Methods

Quantitative: Quasi-experiment (2 
groups)

Qualitative: Multiple data sources

2016 NIE ICT 
Innovations in 
Classrooms

81 Wu Longkai
longkai.wu@nie.edu.sg

Establishment of a Maker Space to Promote 
Students' Interests in Science and Technology 
[DEV 04/14 WLK]

Exploratory 1 Secondary Schools [3]
- Secondary 2 Students 
[100]

Case Study 2016 NIE ICT 
Innovations in 
Classrooms

82 Wang Qiyun
qiyun.wang@nie.edu.sg

Developing an Interactive Online Learning 
Environment for Post-Graduate Learning [DEV 
05/14 WQY]

Exploratory 1 NIE Master Students [24] Qualitative: Surveys, classroom 
observations, focus group 
discussions, interviews

2017 NIE Teacher PD

83 Toh Tin Lam
tinlam.toh@nie.edu.sg

MAthematics is Great: I Can And Like 
(MAGICAL) [DEV 07/14 TTL]

Intervention 1 Secondary Schools [3]
- Teachers [6]
- Secondary 1 Students 
[120]

Mixed Methods

Quantitative: One-group pretest-
posttest experiment
 
Qualitative: Observation and 
interviews

2017 NIE ICT 
Innovations in 
Classrooms

84 Toh Yancy* Multi-level ICT Integration for Diffusing Complex 
Technology-Mediated Pedagogical Innovations 
[OER 03/15 YT]

Intervention 1 Primary School [1]
-Students [3 classes]
-School Leaders and 
Teachers [18]

Mixed Methods

Quantitative: One-group pretest-
posttest experiment
 
Qualitative: Interviews, observations, 
documentary analysis

2016 NIE Teacher PD

85 Koh Ruilin Elizabeth
elizabeth.koh@nie.edu.sg

Measuring and Nurturing Teamwork 
Competency through a Computer-supported 
Creative Collaborative Problem-Solving 
Program [OER 09/15 EK]

Intervention 2 Secondary Schools [3]
-Students [452]
-Teachers [26]

Mixed Methods

Quantitative: Quasi-experiment (2 
groups)

Qualitative: Surveys, interviews, 
teacher feedback

2019 NIE ICT 
Innovations in 
Classrooms
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86 Chen Der-Thanq Victor
victor.chen@nie.edu.sg

Understanding Teacher Learning Community as 
Support for Implementation of Computer-Based 
Modelling Using Open Source Physics for 
Conceptual Instruction [OER 10/15 GWF]

Intervention 2 -Teachers [24]
-MOE Workshop Facilitators [2]

Qualitative: Semi-structured 
interviews

2018 NIE Teacher PD

87 Towndrow Phillip Alexander
phillip.towndrow@nie.edu.sg

Visualising and Performing Character and 
Citizenship through Digital Storytelling [OER 
11/15 PT]

Intervention 2 Secondary School [1]
-Students [65]

Qualitative: Lesson plans, 
student artefacts, photos, 
videos, interviews, classroom 
observations, transcripts, field 
trips, field notes

2018 NIE ICT 
Innovations in 
Classrooms

88 Wong Foong Lin, Angela
angela.wong@nie.edu.sg

Using Video Cases to Teach Classroom 
Management [DEV 01/15 AW]

Intervention 1 -Pre-service Teachers [127] Qualitative: Surveys, 
interviews

2017 NIE Teacher PD

89 Sun He
he.sun@nie.edu.sg

Animated Electronic Storybook and Children’s 
Mother Tongue Development: Tracing the 
Process and the Outcome with Eyetracking 
[OER 13/16 HS]

Intervention 1 Preschools [21]
-Kindergarten-1 Students [129]

Quantitative: True experiment 
(4 groups)

2019 NIE ICT 
Innovations in 
Classrooms

90 Aw Guat Poh
guatpoh.aw@nie.edu.sg

Teachers as Adult Learners-Effecting 
Professional Development and Teacher Change 
in Primary Chinese Language Teaching and 
Learning through Variation Theory and Multi-
Perspectival Reflective Dialogue [OER 14/16 
AGP]

Intervention 1 Primary School [1]
-Teachers [13]
-Teacher Leader [1]
-Student Representatives [216]
-Master Teacher [1]
-NIE Teacher Educators [2]

Mixed Methods

Quantitative: One-group 
pretest-posttest experiment

Qualitative: Video recordings, 
classroom discourses, 
class observations, student 
feedback, teacher reflections, 
reflective dialogues

2019 NIE Teacher PD

91 Koh Koon Teck
koonteck.koh@nie.edu.sg

The Use of Information Communication and 
Technologies Tools to Maximise Students’ 
Learning in Physical Education in Singapore 
Schools [OER 15/16 KKT]

Baseline 1 Study 1:
Primary, Secondary Schools and 
Junior Colleges [152]
-Teachers [422]

Study 2:
Primary Schools [7], Secondary 
Schools [3] and Junior College [1]
-Teachers [11]
Primary Schools [7] and 
Secondary Schools [4]
-Students [72]

Mixed Methods 2019 NIE ICT 
Innovations in 
Classrooms
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92 Lee Lai Har Judy
(MOE)

Knowledge Construction in Networked Learning 
Communities in One Portal All Learners (OPAL) 
[AFD 03/14 SR]

Exploratory 1 Collaboration Groups [14]
-MOE Staff [80]

Qualitative 2017 MOE, NIE Teacher PD

93 Tan U-Xuan*
(MOE)

Integrated Physics & Math E-Learning [AFD 01/15 
TUX]

Intervention 2 Approach 1:
University [1], Students [36]

Approach 2:
Junior College [1], Students 
[14]

Approach 3:
University [1]. Students [106]

Approach 4:
University [1], Students [43]

Mixed Methods

Quantitative: One-group 
pretest-posttest experiment
 
Qualitative: Surveys, interviews

2017 School, 
NIE

ICT 
Innovations in 
Classrooms

94 Mok Heng Ngee
(MOE)

Let’s Code! – Teaching Pre-University Students 
Coding Using a Blended Learning Approach [AFD 
02/15 MHN]

Intervention 1 Secondary Schools, Junior 
Colleges and International 
School
-Students [535]

Mixed Methods

Quantitative: One-group 
pretest-posttest experiment
 
Qualitative: Surveys

2018 School ICT 
Innovations in 
Classrooms

95 Chen Jer-Ming
jerming_chen@sutd.edu.sg

Teaching and Learning English Pronunciation 
by Generating the Vocal Tract Shapes from the 
Frequency Domain Information [AFD 05/15 SL]

Proof of 
Concept

2 -Primary Students [30]
-Teachers [10]
-University Students [20]
-Research Members [5]

Mixed Methods 2017 School, 
NIE

ICT 
Innovations in 
Classrooms

96 Ng Chiew Hong
chiewhong.ng@nie.edu.sg

Creating a Technology-rich Authentic Learning 
Environment (TALE): Using a Mobile App to 
Engage Students in Real World Learning for 
Elements of Business Skills [AFD 03/16 KNK]

Intervention 1 Secondary Schools [12]
-Students [352]
-Teachers [19]

Mixed Methods

Quantitative: One-group 
pretest-posttest experiment
 
Qualitative: Focus group 
interviews with students, 
interviews, surveys

2019 NIE ICT 
Innovations in 
Classrooms

97 Wong Lung Hsiang
lunghsiang.wong@nie.edu.
sg

Streamlining the Techno-Pedagogical Designs of 
Seamless Science Learning for Wider Diffusion 
[AFD 05/16 WLH]

Intervention 2 Primary Schools [3]
-Students [411]
-Teachers [10]

Mixed Methods

Quantitative: One-group 
pretest-posttest experiment
 
Qualitative: Interviews, student 
artefacts, peer discussions, 
classroom recordings

2020 NIE ICT 
Innovations in 
Classrooms
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98 Cai Yiyu
myycai@ntu.edu.sg

Model-based & VR-enabled Teaching and 
Learning for Biomolecules [AFD 06/16 CY]

Intervention 2 Secondary Schools 
[7], Students [207]

Mixed Methods

Quantitative: Quasi-experiment (2 
groups)

Qualitative: Student feedback, surveys

2019 NIE ICT 
Innovations in 
Classrooms

99 Qiu Yiru
qiu_yiru@moe.edu.sg

Titration Curve Simulator [AEP 01/16 QYR] Intervention 1 Junior Colleges [2]
-Classes [5]

Mixed Methods

Quantitative: Quasi- experiment (2 
groups)

Qualitative: Surveys, classroom 
observations field notes, interview 
transcripts

2019 MOE/ ETD ICT 
Innovations in 
Classrooms

100 Tan Xiao Ting
(MOE)

Developing Students’ Mathematical Reasoning and 
Positive Attitudes towards Mathematics through 
Maker Activities [AEP 02/16 TXT]

Intervention 1 Primary School [1]
-Students [36]

Mixed Methods

Quantitative: One-group pretest-
posttest experiment 

Qualitative: Classroom observations, 
student focus group discussions, 
document analysis

2018 MOE/ ETD ICT 
Innovations in 
Classrooms

101 Lawrence Wee
(MOE)

Apps as Virtual Laboratory [AEP 03/16 LW] Intervention 1 Junior College [1]
-Students [125]
-Teachers [2]

Qualitative: Lesson observations, 
student worksheets, surveys, feedback, 
teacher’s reflections

2018 MOE/ ETD ICT 
Innovations in 
Classrooms

102 Lau Li Ling Krystle
lau_li_ling_krystle@moe.
edu.sg

An Automated Short Text Marking Tool for 
Students and Teachers [AEP 04/16 LLL]

Intervention 1 Junior College [1]
-Students [84]
-Teachers [2]

Qualitative: Open-ended questions, 
surveys

2018 School ICT 
Innovations in 
Classrooms

103 Goh Yinglun Allan
(MOE)

Deepening Students’ Learning & Self-regulation 
with Lightboard Concept Videos & Active Learning 
[AEP 05/16 AG]

Intervention 1 Junior College [1]
-Students [132]

Qualitative: Student surveys 2017 School ICT 
Innovations in 
Classrooms

104 Tay Hui Cheng
(MOE)

A Mobile App to improve communication 
proficiency in Chinese [AEP 06/16 THC]

Intervention 1 Secondary School 
[1]
-Students [89]

Mixed Methods

Quantitative: Quasi-experiment (2 
groups)

Qualitative: Informal surveys, focus 
group discussions, verbal feedback

2018 School ICT 
Innovations in 
Classrooms
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105 Thong Chee Hing
(MOE)

Properties of Circles with  Geogebra [AEP 07/16 
TCH]

Intervention 1 Secondary School [1]
-Classes [4]

Qualitative: Multiple assessment modes 
(homework, test, talk activity, journal task

2017 MOE/ 
ETD

ICT 
Innovations in 
Classrooms

106 Teo Zhi Xiong Danver
(MOE)

Improving Biotech Education & Scientific Literacy 
Skills Through Labster-Based Gamified Laboratory 
Simulations [AEP 08/16 TZX]

Intervention 1 Pre-University 
Centralised Institute 
[1]
-Students [81]

Mixed Methods
 
Quantitative: One-group pretest-posttest 
experiment
Qualitative: Focus group discussions, 
surveys, observations, teacher feedback

2018 School ICT 
Innovations in 
Classrooms

107 Siti Mariam Kamaruddin
(MOE)

Guided Inquiry with Constructionist Features for 
Science Learning [AEP 09/16 SMK]

Intervention 1 Secondary School [1]
-Students [22]

Qualitative: Focus group discussions 2018 School ICT 
Innovations in 
Classrooms

108 Woo Huey Ming
(MOE)

Exploring the use of a Serious Game to Improve 
Pupils’ Knowledge and Skills for Anger Management 
[AEP 01/17 WHM]

Intervention 1 Primary Schools [2]
-Classes [4]

Mixed Methods

Quantitative: Quasi-experiment (2 groups)

Qualitative: Lesson observations, focus 
group discussions, interviews

2018 MOE/ 
ETD

ICT 
Innovations in 
Classrooms

109 Low Tan Ying
(MOE)

Enhancing the provision of formative feedback and 
gratification in the online Chinese language (CL) 
adaptive reading system [AEP 02/17 LTY]

Intervention 1 Primary Schools [4]
-Students [453]

Mixed Methods

Quantitative: Quasi-experiment (2 groups)

Qualitative: Interviews

2019 MOE/ 
ETD

ICT 
Innovations in 
Classrooms

110 Tan Si Hua
(MOE)

Nurturing Little Einsteins with Deeper Learning 
through Phenomenon Based Learning [AEP 03/17 
TSH]

Intervention 1 Primary School [1]
-Primary 4 and 5 
Students

Qualitative: Surveys, teacher observations 2019 School ICT 
Innovations in 
Classrooms

111 Nelson Chong
(MOE)

Active Learning in PE through Self-Assessment 
enabled by Similarity Analysis Technology and 
Collaborative Learning (SASA-CoL) [AEP 04/17 NC]

Intervention 1 Primary School [1]
-Students [57]

Mixed Methods

Quantitative: Quasi-experiment (2 groups)

Qualitative: Interviews, observations, 
questionnaires, focus group discussions, 
video recordings

2018 School ICT 
Innovations in 
Classrooms

112 Justine Lee Chin Chuan
(MOE)

Gaming for Science [AEP 06/17 LCC] Intervention 1 Secondary School [1]
-Students [93]

Mixed Methods

Quantitative: Quasi-experiment (2 groups)

Qualitative: Surveys, focus group 
discussions

2019 School ICT 
Innovations in 
Classrooms
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113 Tan Xiu Quan, Luke
(MOE)

Ding Ding the App [AEP 07/17 TXQ] Intervention 1 Secondary School [1]
-Students
-Teachers

Mixed Methods

Quantitative: One-group pretest-posttest 
experiment, performance in formative 
assessment measured

Qualitative: Interviews, surveys with 
teachers and students, focus group 
discussions, lesson observations

2019 School ICT 
Innovations in 
Classrooms

114 Kom Mun Siong
(MOE)

Exploiting Screencasting in Preparatory 
Instructional Activities to Enhance Learning of 
Challenging Science Concepts [AEP 09/17 KMS]

Intervention 1 Primary School [1]
-Students [146]

Mixed Methods

Quantitative: Quasi-experiment (2 
groups)

Qualitative: Student discourse, teacher 
feedback

2019 MOE/ 
ETD

ICT 
Innovations in 
Classrooms

115 Jean Phua Yin Chiun
(MOE)

Understanding Teaching and Learning Practices of 
Online Math Tutoring Platforms in Singapore [AEP 
11/17 JP]

Intervention 1 Secondary Schools [2]
-Students [35]
-Teachers [53]

Mixed Methods

Quantitative: Quasi-experiment (2 
groups)

Qualitative: Surveys, teacher and 
student interviews, lesson design, 
lesson observations, field notes, focus 
group discussions

2019 MOE/ 
ETD

ICT 
Innovations in 
Classrooms

116 Cindy Ong Choon Cheng
(MOE)

Better Chinese Mastery with Self-paced Casual 
Learning Experiences [AEP 12/17 CO]

Intervention 1 Primary School [1]
-Students [36]
Secondary School [1]
-Students [40]
Junior College [1]
-Students [23]

Qualitative: Student responses, lesson 
observations of student engagement

2019 MOE/ 
ETD

ICT 
Innovations in 
Classrooms

117 Chua Song Guan
(MOE)

Enhancing the Practice of Using Video Forum 
to Improve Chinese Language (CL) Picture 
Composition Writing [AEP 15/17 TSC]

Intervention 1 Primary Schools [3]
-Students [87]

Mixed Methods

Quantitative: Quasi-experiment (2 
groups)

Qualitative: Student written artefacts, 
classroom observations, student 
feedback

2019 MOE/ 
ETD

ICT 
Innovations in 
Classrooms
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118 Yeo Ai Choo, Jennifer
jennifer.yeo@nie.edu.sg

Understanding the Development of Students' Abstract 
Concepts in Electromagnetic Induction Using 
Visualisation-based Instruction [OER 13/08 JY]

Exploratory 1 Junior Colleges [2]
- Students [182]

Mixed Methods 2012 NIE ICT 
Innovations in 
Classrooms

119 Chen Wenli
wenli.chen@nie.edu.sg

Pre-service Teachers in a Ubiquitous Computing 
Environment: One-to-One Technology Enhanced 
Learning (TEL) [OER 21/08 CWL]

Baseline 2 - Pre-service Teachers 
[1554]

Mixed Methods 2013 NIE Teacher PD

120 Zhang Baohui* Sustaining and Scaling up Modelling and Visualisation 
Technologies Enhanced Inquiry-based Science Learning 
(MVT II) [OER 22/08 ZBH]

Intervention 2 Secondary Schools [4]
- Teachers [29]
- Classes [9]

Mixed Methods

Quantitative: Quasi-experiment
 
Qualitative: Multiple data 
sources

2011 NIE Scaling/ 
Translation

121 Doris Choy
doris.choy@nie.edu.sg

Enhancing Pre-service Teachers' Professional Growth 
Through Reflections Using Videos [OER 23/08 GP]

Intervention 2 - Pre-service Teachers 
[327]

Mixed Methods

Quantitative: Quasi-experiment

Qualitative: Multiple data 
sources

2012 NIE Teacher PD

122 Low Ee Ling
eeling.low@nie.edu.sg

Building an Evidence-base for Initial Teacher Preparation 
(ITP) in NIE: A Formative Project [OER 13/09 LEL]

Baseline 2 -Pre-service Teachers 
[324]
-Lecturers [10]

Qualitative 2011 NIE Teacher PD

123 Koh Hwee Ling, Joyce* Understanding and Profiling Teachers' Technological 
Pedagogical Content Knowledge (TPACK) Development 
Patterns [OER 12/10 KHL]

Intervention 1 -Pre-service Teachers 
[134]
-In-service Teachers 
[187]

Mixed Methods

Quantitative: One-group 
pretest-posttest experiment

Qualitative: Surveys, lesson 
plans, audio recordings

2013 NIE Teacher PD

124 Hung Wei Loong, David
david.hung@nie.edu.sg

Investigating School-based Co-Curricular Activities as 
Contexts for Expanding Learning Spaces [OER 31/12 LA]

Exploratory 1 Secondary Schools [2]
- Teachers [27]
- Secondary 3 
Students [203]

Qualitative 2015 NIE ICT 
Innovations in 
Classrooms
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125 Hung Wei Loong, David
david.hung@nie.edu.sg

A Quantitative and Qualitative Study of Learning and 
Teaching of Mathematics in Singapore Classrooms 
(Preparation for Core 3 Research Programme) [OER 
11/14 LWO]

Explanatory 2 Primary Schools [17]
- Teachers [87]
- Primary 5 Classes [98]

Secondary Schools [17]
- Teachers [95]
- Secondary 3 Classes 
[134]

Mixed Methods 2016 NIE Teacher PD

126 Bautista Arellano Alfredo* Towards Responsive Professional Development for 
Singapore Music Teachers. Phase 2: Developing Video-
Based Learning Resources [AFD 03/15 AB]

Intervention 2 Primary and Secondary 
Schools
-Teachers [154]

Qualitative: Surveys, 
interviews, focus group 
discussions

2018 NIE Teacher PD

* Principal Investigators have left NIE
All 126 studies were examined and identified for ICT innovations or outcomes.
Studies in blue are the 117 studies which were found to be more relevant and drawn from to derive findings in this LES.
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Annex B: Types of Studies

Phase of Education Pre-school Primary Secondary Junior Colleges/ Pre-
University Centralized 
Institutes

Tertiary Special Needs International

Number of Studies 5 51 67 21 2 4 1

Subject English Mother 
Tongue

Mathematics Science Humanities Co-Curricular 
Activities

Others

Number of Studies 26 19 28 47 21 2 30

Table B.1. Phases of Education

Table B.2. Subjects

Notes:
• English refers to English Language, English Literature and Language Art.
• Mother Tongue refers to Mother Tongue and Mother Tongue Literature.
• Humanities refers to Social Studies, Geography and History.
• Others refers to Art/ Aesthetics, Design and Technology, Food and Nutrition, Elements of Business, Music, Project Work, Character and 

Citizenship Education, Physical Education, Preschool Curriculum, Computer Science and Economics.

Target of Research Pre-Service Teachers In-Service Teachers 
Directly Targeted

In-Service Teachers 
Indirectly Involved

Students

Number of Studies 8 14 65 105

Table B.3. Targets of Research

Type of Student 
Profile

Early Childhood Special Needs Low Progress Learners 
Directly Targeted

Low Progress Learners 
Indirectly Involved

Regular Learners Only

Number of Studies 5 4 17 28 61

Table B.4. Types of Student Profiles

Level of Analysis Single School Group of Schools (Not under the 
same cluster)

System Level

Number of Studies 39 72 15

Table B.5. Levels of Anallysis



Affordance Description Number of Studies Example Elaboration Where are 
they used for

Level Useful Insight

Choice/ Self-Directed 
Learning (SDL)

ICT allows students to 
decide what to learn, how to 
learn, when to learn

34
S2, S3, S4, S5, S7, S13, S15, S17, S18, S19, S20, S23, 
S24, S29, S32, S33, S34, S42, S48, S49, S51, S55, 
S78, S84, S87, S90, S91, S97, S100, S102, S103, S104, 
S106, S117

Creating Poets 
On-the-Go: 
PoGo! (S7)

PoGo! is a mobile, 
online platform for both 
content-consumption 
as well as collaborative 
content-creation. When 
students co-created 
a poem with their 
classmates, and then 
composed their own 
individual poem, they 
were trained to be 
independent. It led to 
quantitative gains in 
students’ dispositions in 
self-directed learning.

English 
Language, 
Language 
Arts, English 
Literature

Secondary 
School

Students should learn in a 
collaborative social setting, 
followed by an individual 
setting.

Linked Representations ICT provides different 
representations, modes, 
models

30
S1, S5, S6, S10, S11, S15, S16, S18, S19, S20, S21, 
S22, S23, S24, S28, S30, S47, S48, S51, S57, S69, S72, 
S74, S77, S87, S89, S90, S99, S100, S106

Java 
Simulation 
Design for 
Teaching and 
Learning (S1)

Simulation offered 
multiple representations, 
like word, pictures, 
diagrams, graphs 
and table of values of 
the same or related 
concepts.

Science Junior 
College

Multiple representations 
should be paired with 
inquiry-based activities. 
Multiple representations 
allow students to have a 
deeper understanding of 
the concept, so students 
can now be in a better 
position to respond to 
questions, to evaluate and 
communicate their findings.

Feedback ICT gives feedback to 
learner on task performance

45
S6, S9, S11, S12, S13, S14, S16, S19, S20, S23, S25, 
S27, S37, S38, S47, S49, S50, S58, S59, S62, S70, S73, 
S74, S75, S76, S78, S80, S83, S85, S91, S92, S94, S95, 
S97, S102, S103, S104, S108, S109, S110, S111, S112, 
S113, S115, S117

wRiteFormula 
– a Chemistry 
Formula 
Writing and 
Naming Game 
(S14)

Learners took part in 
a chemistry formula 
writing and naming 
game. The format of 
the game was like a 
quest and challenge. 
After answering a 
question, learners were 
immediately provided 
with timely and effective 
feedback.

Science Secondary 
School

Feedback should always 
be provided immediately 
so that learners can know 
their areas of improvement 
when the question that they 
have answered is still fresh 
in their minds. Feedback 
provided in a timely manner 
makes them effective for 
learning.

Annex C: ICT Affordances
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Affordance Description Number of Studies Example Elaboration Where are 
they used for

Level Useful Insight

Communicating ICT allows learners to 
communicate with others 
online

46
S3, S5, S6, S8, S9, S11, S15, S19, S37, 
S40, S41, S43, S44, S46, S53, S54, 
S55, S61, S62, S67, S68, S74, S75, 
S78, S79, S80, S81, S82, S85, S87, 
S88, S90, S92, S93, S94, S96, S97, 
S100, S105, S108, S110, S111, S112, 
S113, S114, S117

A. Promoting Inquiry-
Based Learning with 
a SMILE (Stanford 
Mobile Inquiry Learning 
Environment) 
B. Newsroom: Web-
based Platform for 
Structured Academic 
Controversy (S6)

Students interacted and 
communicated with one 
another. In SMILE, they 
created and answered 
each other’s questions. In 
Newsroom, they debated, 
justified and questioned 
each other.

Science, Social 
Studies, History

Secondary 
School

To promote higher-level 
thinking, communication 
should include questioning 
and different perspectives.

Open-ended Learner 
Inputs

ICT allows learners to use 
different languages and 
inputs, eg. Photos, audio, 
video

9
S10, S11, S18, S20, S34, S48, S62, 
S87, S97

Multimodal Literacy 
in English Language 
and Literature 
Teaching: The Design, 
Implementation 
and Evaluation of a 
One-to-One Wireless 
Laptop Programme in a 
Singapore High School 
(S48)

Learners were able 
to create meanings 
using a range of modes 
of representation, 
both individually or in 
combination, that went 
beyond what might be 
normally expected in 
print-based academic 
work. These modes 
included- text, drawings, 
digital images, audio and 
soundtrack songs.

English 
Language and 
Literature

Secondary 
School

When producing rich 
multimedia-based artefacts, 
students should be allowed 
to choose from a range of 
modes of representation 
that best meet their 
perceived communicative 
needs.

Interactivity ICT responds to actions 
of the learner, eg. Virtual 
worlds, games

30
S1, S14, S16, S21, S25, S34, S35, S52, 
S56, S60, S64, S67, S68, S73, S76, 
S77, S82, S83, S95, S96, S98, S99, 
S100, S101, S104, S106, S108, S109, 
S112, S116

Modelling-Inquiry 
enabled Interactive 
Textbook (S21)

The project created 
interactive textbook 
chapters with oscillators 
and gravitation models 
for students to conduct 
inquiry-experiments and 
mathematical modelling 
using simulated data. 
Students were no longer 
limited to static pictures. 
They could flip through a 
book by simply sliding a 
finger along the bottom 
of the screen. They could 
highlight text, take notes, 
search for content and find 
definitions easily.

Science Junior 
College

Interactive features should 
be incorporated in learning 
to aid visualisation and in-
depth inquiry.
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Affordance Description Number of Studies Example Elaboration Where are 
they used for

Level Useful Insight

Nonlinear Access ICT allows learner to learn in 
a non-linear manner

12
S29, S38, S52, S54, S58, S82, S94, 
S103, S106, S110, S114, S115

Flipped Team-Based 
Learning for High Ability 
learners (S29)

Students first watched 
lectures as homework, 
then used class-time for 
tackling difficult problems. 
For pre-class preparation, 
students were assigned 
materials that highlighted 
foundational and important 
concepts. They learnt how 
to control their pace of 
learning by pausing the 
videos to review content 
and take notes. Acquisition 
of concepts were 
scaffolded.

Mathematics, 
Science

Primary 
School

When students are 
learning in a nonlinear 
manner, appropriate 
scaffolds should be 
provided to guide students 
so that they can learn 
at their own pace while 
doing their preparatory 
work, enhancing their 
understanding of the 
material.

Inclusivity ICT allows learners to 
feel inclusive in terms of 
participation or environment

6
S58, S62, S74, S87, S109, S115

Towards a Seamless 
Language Learning 
Framework: 
Enculturating Learners 
to Practices of Bridging 
Language Learning 
Spaces Mediated by an 
Integrated Technology-
transformed Learning 
Environment (S74)

Students were assigned 
mobile devices on a one-
to-one, 24 hour basis. They 
took part in contextual 
photo taking and sentence 
making activities in both the 
living and social spaces. 
There was inclusivity in 
terms of environment.

Chinese Primary 
School

In a seamless learning 
environment, learners 
should be inclusive and try 
to learn something from 
all possible spaces in and 
out of the classroom—
everywhere and anywhere.

Adaptivity ICT provides information 
contingent on learner 
knowledge, behavior, 
characteristics

2
S109, S115

Enhancing the provision 
of formative feedback 
and gratification in 
the online Chinese 
language (CL) adaptive 
reading system (S109)

The innovation was 
adaptive as it was 
personalised according 
to student ability. It 
was anchored upon a 
system with capabilities 
to determine individual 
students’ level of reading 
comprehension through 
an adaptive placement 
test. Then, it automatically 
assigned Chinese language 
reading materials based 
on their respective 
comprehension levels.

Chinese Primary 
School

Adaptive learning should 
be paired with data-driven 
reports on students’ 
performance. This is so 
that teachers can have an 
enhanced understanding of 
the initial level and progress 
of students, enabling them 
to customise their practice 
according to student ability 
or to carry out follow-up 
action in more focused and 
productive ways.
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Affordance Description Number of Studies Example Elaboration Where are 
they used for

Level Useful Insight

Parent Involvement ICT allows learners and 
parents to be involved in 
learning

2
S58, S76

The Use of a Mobile 
App Training Program 
to Improve Functional 
Communication in 
Children with Autism 
(S76)

This project trained parents 
and teachers to conduct 
evidence based intervention 
with young children with 
autism to improve their 
functional communication. 
Parents received live 
feedback on their progress 
via Skype.

Preschool 
Curriculum

Preschool, 
Special 
Needs 
School

When parents are involved, 
they should receive regular 
feedback from teachers and 
work together with them to 
improve student outcomes.

Practice ICT allows learners to 
practise their skills or 
knowledge

3
S24, S108, S115

Understanding 
Teaching and Learning 
Practices of Online 
Math Tutoring Platforms 
in Singapore (S115)

This intervention used an 
online learning platform for 
Mathematics tutoring. For 
each question, there was 
immediate feedback with 
in-built explanation.

Mathematics Secondary 
School

Practice should be paired 
with immediate and 
individualised feedback to 
students, so as to ensure 
that they will improve 
through repeated drilling, 
learning from their areas of 
improvement.
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