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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 12 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 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 can sometimes make academic 
publishing opaque and inaccessible. As an aid 
to the reader, a glossary of terms is included 
in this LES. 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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interests and needs to their full 
potential”;

4. Support for Students with Special 
Educational Needs: “Implement 
effective support strategies for 
students with special educational 
needs”;

5. e-Pedagogy: “Leverage digital 
technology to deepen students’ 
learning”; and

6. Character and Citizenship 
Education: “Build students’ 
character, social and emotional skills, 
and support their mental health” 
(Ministry of Education, 2020b).

A rubric for measuring and determining 
teachers’ Levels of Practice (LoP) in the six 
areas of practice is based on four indicators:

• Emergent: “Beginning on his/
her journey in an area (From 2020 
NIE cohorts onwards, pre-service 
education will equip teachers to this 
level)”;

• Proficient: “Broadening and 
deepening in an area”;

• Accomplished: “Skilful and adaptive 
in an area”; and

• Leading: “Leading others effectively 
in an area” (Ministry of Education, 
2020b).

This offers a simple framework with which 
teachers can use to reflect upon and monitor 

INTRODUCTION

In March 2020, the Ministry of Education 
(MOE) announced the SkillsFuture for 

Educators (SFEd), a professional development 
(PD) road map for teachers, as one of the 
six thrusts in the Learn for Life movement 
(Ministry of Education, 2020a). The aim of the 
SFEd PD road map is to facilitate teachers’ 
acquisition and mastery of necessary skills and 
competencies (Ministry of Education, 2020a, 
para. 17). SFEd, thus, may be understood 
as being part of a wider effort to cultivate a 
culture of lifelong learning in Singapore. 

Speaking in Parliament during a discussion of 
the Ministry’s budget, then-Education Minister 
Ong Ye Kung listed six areas of practice that 
the MOE deems to be of high priority. 

“Our teachers were very forthcoming with their 
input because they want to learn, be good at 
what they are doing, and grow in their careers. 
They do not see professional development 
and teaching duties as a zero-sum game” (as 
cited in Teng, 2020).

The six prioritised areas of practice are:

1. Assessment Literacy: “Design and 
use assessment tools purposefully 
and effectively to diagnose and 
address learning gaps”;

2. Inquiry-Based Learning: “Empower 
students to ask meaningful questions 
and use evidence to address complex 
problems”;

3. Differentiated Instruction: “Adapt 
instructional strategies to develop 
students with different strengths, 
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their own levels of practice in each area, develop 
a deeper understanding of the competencies, 
and plan for progression accordingly (Ministry 
of Education, n.d.).

Given the policy thrust to guide teachers’ 
acquisition and mastery of important 
competencies, this synthesis aims to review 
studies funded by the Education Research 
Funding Programme (ERFP), MOE Academic 
Fund (MAF), and ERFP Start-up grants (SUG)/
Planning grants (PG) to yield insights on the 
factors affecting teachers’ competencies and 
dispositions, their levels of practice (to the extent 
they are reported in the available research), 
draw implications for policy recommendations, 
and offer suggestions for future research.

INTRODUCTION

Overview of the Synthesis
This report identifies and synthesises findings 
from a total of 42 unique studies that are 
relevant to at least one of the SFEd Areas of 
Practice, as well as to teacher learning and PD 
(see Annex A for the full project list). We focus 
on projects completed during the 2015–2021 
period to elicit insights prior to the launch of 
SFEd in 2020, thus providing a baseline for 
implementation of the framework. It is worth 
noting that, given the relative recency of the 
SFEd initiative, most of the projects included 
in this report are not framed as being about 
SFEd. Since 2020, cohorts at the National 
Institute of Education (NIE) are equipped to 
the Emergent level. This is important to keep in 

Figure 1. Types and tiers of studies.
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mind throughout the Local Evidence Synthesis 
(LES), especially for Insight 2.

This synthesis is guided by the following 
question: What does research closed in the 
2015–2021 timeframe tell us about: 

1. factors affecting teachers’ levels of
competencies;

2. teachers’ competency levels in the 6
SFEd areas; and

3. the implications for prioritisation and
enhancements?

A breakdown of the studies included in 
this synthesis is shown in Figure 1. A total 
of 42 unique studies are included. Eight of 
these are relevant to two areas of practice. 
The number of studies relevant to each SFEd 
area are: 

• 10 – Assessment Literacy (AL),

• 7 – Inquiry-Based Learning (IBL),

• 6 – Differentiated Instruction (DI),

• 8 – Support for Students with Special
Educational Needs (SEN),

• 14 – e-Pedagogy (EP), and

• 5 – Character and Citizenship
Education (CCE).

INTRODUCTION
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Insight 1: Teachers’ levels of competencies are affected by three main 
factors: their personal attributes/beliefs, their professional knowledge 
and experience, and the quality and quantity of PD they undertake.

Personal Attributes/Beliefs

Teachers’ levels of competencies may be 
influenced by their personal attributes and 

beliefs (e.g., Chai, 2010; Matheis, Kronborg, 
Schmitt & Preckel, 2017; Prestridge, 2012; 
Sabarwal, Abu-Jawdeh, & Kapoor, 2022; Tondeur, 
2020). These may include their attitudes, views 
or perceptions, and understandings of particular 
areas of practice as shown in examples from AL, 
DI, SEN, and EP.

For studies relevant to AL, it was found that 
teachers’ AL competencies might be informed 
by their attitudes towards specific assessment 
practices. AL4 found that teachers’ actual use 
of assessment practices may be influenced 
by their views, beliefs, and understandings 
of assessment (p. 19). AL10 found that since 
CORE 2 (NIE’s CORE Research Programme, 
2010), teachers have increasingly perceived 
a greater value in peer assessment, self-
regulation feedback and self-assessment, 
even if this did not completely match with 
a concomitant uptick in their use of these 
practices. However, the same study found 
that in the cases of peer assessment, self-
regulation feedback and self-assessment, 
teachers’ perception of the value of these 
practices had yet to translate into frequency 
of use (p. 32). Other AL studies found that 
if teachers had a higher level of interest or 
motivation in a specific assessment practice, 
they were more likely to demonstrate a higher 
level of competency in implementing that form 
of assessment (AL1; AL2; AL9). 

The relationship between teachers’ levels 
of competencies and their personal beliefs 
was further evidenced by studies related to 
DI and SEN. These studies suggested that 
teachers’ limited knowledge of DI and SEN 
may also be constrained and biased by their 
personal beliefs about DI and/or SEN. One 
report, relevant to both DI and SEN, pointed 
out that teachers perceived DI to not be 
applicable outside individualistic pedagogic 
cultures (such as the United States) (DI3/
SEN5, p. 8), and so the teachers saw DI as 
incompatible in the local context. Two projects 
found that teachers perceived, assessed, 
and evaluated lower-progress students and 
higher-progress learners on different criteria 
(DI5; DI6). Similarly, two projects found 
teachers’ SEN dispositions and competencies 
could be influenced by knowledge of students’ 
diagnoses—in these cases, Attention Deficit 
Disorder (ADD)/Attention Deficit Hyperactivity 
Disorder (ADHD) and Autism Spectrum 
Disorder (ASD)—which may alter teachers’ 
perceptions of the students’ challenging 
behaviours in various ways, such as feeling 
that ADD/ADHD students can control their 
symptoms “some of the time” (SEN2), or 
viewing ASD students’ challenging behaviours 
“most positively”, understanding that the 
students were not misbehaving intentionally 
(SEN 7). 

Studies found that teachers were generally 
confident in the use of EP. This was evident 
in both in-service (EP7; EP10; EP14) and pre-
service teachers (EP8). The findings from the 

KEY INSIGHTS



8

studies on EP showed that teachers possessed 
positive attitudes towards the use of EP in their 
lessons. This was, for example, demonstrated 
when teachers demonstrated self-efficacy 
(EP10), confidence (EP7; EP8), and positive 
attitudes (EP14) towards implementing EP in 
their lessons. 

Professional Knowledge and Experience

Research findings also demonstrated that 
teachers’ levels of competencies were related to 
their professional knowledge and experience. 
It was found that when teachers have limited 
professional knowledge and experience in a 
given area, they tended to have a lower level 
of competency. This was evident for the SFEd 
areas of DI and SEN, for example, where four 
studies found that teachers had limited DI and 
SEN knowledge, individually and collectively 
(DI1/SEN1, pp. 18–20; DI2/SEN3, pp. 22–
23; DI3/SEN5; DI4/SEN8, p. 15). Teachers’ 
professional experience may involve such 
factors as their degree of exposure to an area 
of practice (e.g., DI1/SEN1; DI2/SEN3) and 
access to cultures of collegiality and mutual 
learning (e.g., DI1/SEN1). Lacking knowledge 
and professional experience might make it 
difficult for teachers to gain competency in a 
particular area.

Quality and Quantity of PD & Teacher 
Education

Findings from the reviewed studies also 
showed that teachers’ levels of competencies 
tended to be positively associated with the 
quality and quantity of teacher learning and PD 
opportunities they had engaged with. In cases 
relevant to DI and SEN, studies suggested 
that access to, and engagement with PD 
opportunities were valuable and impactful 
(DI1/SEN1; SEN4; SEN6); conversely, 
teachers construed the lack of preparation and 
specialised PD as being detrimental to DI/SEN 
efforts (DI2/SEN3). The value of engagement 
with PD opportunities was found to be helpful 
in three studies with research interventions: 
one introducing teachers to the Wisconsin 
Assistive Technology Initiative (WATI) as a 
systematic framework with which to facilitate 
and incorporate assistive technologies (DI1/
SEN1); another using a mobile training app 
for parents and teachers to conduct evidence-
based intervention with young children with 
ASD to improve their functional communication 
(SEN4); and a third study using a face-to-
face workshop or a web-based instructional 
program to deliver a training program on 
Functional Behavioural Assessment to meet 
the needs of special education (SPED) school 
personnel (SEN6).

An insight that emerged from this body of 
research was that access to PD opportunities 
was necessary but, by itself, insufficient. 

KEY INSIGHTS
Insight 1: Teachers’ levels of competencies are affected by three main 
factors: their personal attributes/beliefs, their professional knowledge 
and experience, and the quality and quantity of PD they undertake.
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KEY INSIGHTS

Factors like: (1) the duration and continuity of 
PD programmes; (2) organisation and pacing 
of the curricula; and (3) their relationship to 
school cultures, ecologies, and environments 
played crucial roles in mediating teachers’ 
levels of competencies. 

About 40% of relevant reports indicated that 
PD programmes that were longer and more 
continuous tended to be more effective and 
impactful (AL4; AL5; AL6; AL8). Relatedly, 
the efficacy of the programmes was also 
affected by the pace and content of the 
curriculum. One study on teacher education 
(for pre-service teachers, not PD, per se) 
reported that the Postgraduate Diploma in 
Education programme was too rushed and 
that participants felt insufficiently prepared for 
AL and other practical areas (AL5, p. 32). It 
should be noted that AL5 was closed in 2017 
and that findings from this study led to the 
Postgraduate Diploma in Education 
programme being extended to 16 months. 
Finally, school environments that featured 
support and mentoring tended to be more 
conducive to PD in AL, for example (AL5, pp. 
28–29; AL7; AL8). 
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KEY INSIGHTS

As mentioned earlier in the Introduction, the 
SFEd initiative was developed very recently, 
in 2020; however, the studies included in 
this LES were closed between 2015 and 
2021. Thus, the majority of the included 
studies were conducted without SFEd in 
mind. Also, NIE cohorts from 2020 onwards 
have been prepared to the Emergent level. 
Furthermore, in terms of studies of teacher 
levels of competence, the six SFEd areas 
were unequally represented in ERFP studies 
for this period. For example, there were more 
studies related to EP. Nevertheless, research 
from several areas of practice painted a 
mixed portrait of teachers at varied Levels of 
Practice across different competency domains 
taken from the SFEd rubric handout (Ministry 
of Education, n.d.).

AL

There are four main competency domains 
relevant to AL: “Planning and designing 
assessment to assess student learning”, 
“Understanding and communicating purposes 
and criteria of assessment”, “Involving the 
learner in assessment”, and “Using assessment 
information”. Teachers’ levels of AL practices 
are best characterised as Emergent for all 
AL competency domains. With “Planning 
and designing assessment to assess student 
learning”, for instance, AL5 (p. 5) found that 
participants felt that they were inadequately 
prepared in terms of their AL. It was also 
found that teachers should learn that certain 
assessment methods can better facilitate 
student learning and use available diagnostic 

instruments to conduct formative assessments 
(AL4, p. 5). Furthermore, AL10 identified self-
assessment, peer assessment, self-regulation 
feedback, and Assessment for Learning as 
areas for improvement (AL10, pp. 6–8). 

With the competency domain, “Understanding 
and communicating purposes and criteria of 
assessment”, the Emergent level of teachers’ 
practice was evident in findings such as pre-
service teachers displaying a lack of enthusiasm 
and interest in the e-portfolio (AL1, p. 7), 
teachers lacking confidence and self-efficacy in 
articulating their assessment strategies for new 
assessment directions to key stakeholders and 
feeling pressured to focus on achieving student 
results (AL3, pp. 16–17), and teachers being 
too concerned about students’ exam results 
and focusing on exam performance rather 
than learner-centred Assessment for Learning 
approaches (AL8, p. 4).

Regarding the competency domain “Involving 
the learner in assessment”, AL2, for example, 
demonstrated that participating teachers 
understood the value of peer assessment as 
an assessment strategy (p. 26). 

For the competency domain “Using assessment 
information”, AL7 reported that inexperienced 
teachers who had yet to encounter a range of 
student profiles were compelled to swift, and 
often wrong, judgements (p. 6).

IBL

IBL studies found teachers to be at the 
Emergent stages of IBL practice in the studies 

Insight 2: The majority of teachers were operating at the “emergent” levels 
of practice with the exceptions of EP, CCE, and IBL
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issues investigation, teaching through 
problem solving)” and Proficient descriptor 
“Applies appropriate types of inquiry and is 
able to provide convincing reasons based on 
understanding of theory or subject knowledge” 
(Ministry of Education, n.d., p 4).

Some IBL studies also pointed to teachers’ 
levels of IBL practices being at the 
Accomplished levels. IBL6 offered profiles of 
two exemplary teachers, describing them as 
follows:

• “Teacher builds on students’ profiles 
and needs to facilitate classroom 
interactions”;

• “Teacher customises resources 
to engage students and facilitate 
enactment”; and

• “Teacher autonomy to customise 
resources and create a culture for 
learning” (p. 19).

These statements map onto an Accomplished 
level of IBL practice, by matching a descriptor 
like “Applies appropriate instructional 
strategies (including questioning strategies 
and technologies where appropriate) and 
facilitation skills to cater to the needs of 
diverse student profiles”. Furthermore, IBL5 
(p. 11) suggested that participating teachers 
are at an Accomplished competency level 
of IBL practice, based on the descriptor that 
the teacher “Reflects on and revisits beliefs, 
assumptions and values to evaluate the 
planning and enactment of IBL in catering to 
the needs of diverse student profiles”.

reviewed. IBL7 reported that: “Steering away 
from an interactive-authoritative pedagogy, 
teachers need to increasingly promote deep 
inquiry and perspective taking towards an 
interactive-dialogic pedagogy” (pp. 7, 32). This 
matches the descriptor for Emergent level of 
practice: “Decides the appropriate instructional 
strategies (including suitable teaching aids, 
learning resources and ICT tools) to facilitate 
IBL with different levels of authenticity 
(inquiry in real world contexts and that of the 
classrooms)” (Ministry of Education, n.d., p. 
3). IBL4 indicated that although Singaporean 
pre-school teachers had some understanding 
of IBL, this was not matched by their practical 
competency in IBL application (p. 14). IBL7 
stated, in the same vein, that students needed 
to be offered more opportunities to organise 
and participate in the full inquiry process (via 
mini-investigations, for example), participate 
in deep, critical data analysis, and to reflect 
on the inquiry process, findings, and their 
learning experience (pp. 8, 33). This potentially 
matches multiple descriptors for Emergent 
Level of Practice, including “Reflects on the 
beliefs, assumptions and values to review the 
planning and enactment of IBL in classrooms” 
(Ministry of Education, n.d., p. 4) and “Plans 
key questions to drive the inquiry process, 
including assessment for learning, to enhance 
student learning” (Ministry of Education, n.d., 
p. 4). One study, IBL3, found teachers to be 
between Emergent and Proficient levels of 
practice, straddling the Emergent descriptor 
“Selects the relevant types of inquiry 
and is able to explain its links to subject 
knowledge and MOE syllabus (e.g., scientific 
investigation, geographical investigation, 

KEY INSIGHTS
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of differentiation given the need to 
prepare mainstream students for the 
PSLE, “the big number of students 
in the class, the lack of training, 
and the difficulties that some allied 
educatorss (AEDs) for Learning and 
Behavioural Support (LBS) had in 
collaborating with the class teachers” 
(DI4/SEN8, pp. 14–15).

EP

The findings for EP suggested that that pre-
school teachers and some pre-service and 
in-service teachers demonstrated aspects 
of Emergent Levels of Practice whereas 
the majority of pre-service and in-service 
teachers showed characteristics of being at 
the Proficient and Accomplished levels after 
undergoing training/interventions. There 
are three competency domains relevant 
to EP: “Use e-Pedagogy Considerations 
to Design Lesson”, “Use of Technology for 
Active Learning”, and “Use of Technology for 
Assessment and Feedback”.

Regarding the first competency domain, 
“Use e-Pedagogy Considerations to Design 
Lesson”, pre-school teachers did not seem 
to have reached Proficient Level of Practice 
(EP5; EP6). For example, pre-school teachers 
demonstrated that they knew how to integrate 
IT into their classroom practice but were 
unfamiliar with IT integration frameworks 
like the Technological Pedagogical Content 
Knowledge (TPACK) and Accessing 

DI & SEN

Here, findings for DI and SEN are presented 
together as the studies cited are relevant to 
both areas of practice. For DI and SEN, the 
relevant research indicated that teachers’ 
Levels of Practice were Emergent and that 
teachers faced several challenges in engaging 
with both DI and SEN. These included:

• the lack of tools, instruments, or 
frameworks to support functional 
assessment of students’ needs for 
assistive technologies (AT); lack 
of defined processes to provide AT 
devices and services to students; 
teachers overwhelmed by the 
choices of AT devices and services 
(e.g., CCTV, SmartView, magnifier) 
(DI1/SEN1, p. 17),

• the diversity of students’ abilities and 
the need for differentiated activities 
(DI2/SEN3, pp. 19–20),

• local educational practices 
(e.g., standardised, high-stakes 
tests, unitary focus on academic 
achievement) and schooling 
structures (e.g., lack of home room 
system, large class size, heavy non-
academic responsibilities) (DI3/
SEN5, p. 8), and

• placement of students with SEN in 
mainstream schools, lack of time to 
plan and implement DI, the difficulty 

Insight 2: The majority of teachers were operating at the “emergent” levels 
of practice with the exceptions of EP, CCE, and IBL

KEY INSIGHTS
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Curriculum Through Technology Tools (ACTTT) 
(EP5). Other studies showed that in-service 
teachers were able to demonstrate Proficient 
to Accomplished Levels of Practice in terms 
of their ability to use EP Considerations to 
design lessons subsequent to experiencing 
EP training and professional development 
(EP9; EP11). For example, it was found that 
there was consensus among teachers that an 
online application for grammatical tagging of 
learner corpora improved teacher education 
and supported teacher inquiry of students’ 
learning (EP9, p. 12).

For the second EP competency domain, 
“Use of Technology for Active Learning”, the 
research suggested that teachers might be 
working at a Proficient Level of Practice (EP7; 
EP9; EP11; EP14). This was evidenced by 
one study that found that teachers “were able 
to transform ICT from content transmission 
tools to tools that supported students to 
construct knowledge representations, engage 
in reflection, engage in self-diagnosis of 
learning gaps, and collaboration” (EP7, pp. 
4–5). However, the same study indicated that 
participating teachers might be operating at 
an Accomplished level of practice, as they 
“were able to…involve students using ICT 
to support divergent knowledge expressions 
through the construction of verbal, written, 
visual, conceptual or product-oriented 
artefacts collaboratively” (pp. 4–5). Pre-
service teachers may also be proficient with 
EP as they reported being confident in using 
technology for active learning (EP8). This 
was substantively demonstrated in EP8 which 
showed pre-service teachers were confident 
in their IT skills and competencies as well as 
in using them to enhance student learning.

KEY INSIGHTS

For the third EP competency domain, 
“Use of Technology for Assessment and 
Feedback”, the research showed teachers 
to be Proficient-Accomplished (EP11). In this 
regard, EP11 found that teachers leveraged 
EP, as well as questions-based instruction and 
visualisations, for a lesson that they believed 
was more learner-centric than conventional 
pedagogic techniques and allowed students 
to be more active and engaged (p. 25). The 
research also indicated that some teachers 
were Accomplished in this competency domain 
(EP7; EP14). This was illustrated by EP14, for 
example, which found that the use of EP in 
Physical Education was seen in terms of the 
social interactions produced and students’ 
interpersonal interactions and engagements 
facilitated through EP platforms which enabled 
collaborative peer-based learning (pp. 13–14).

CCE

While every teacher is meant to be a CCE 
teacher, the subject is taught mainly by Mother 
Tongue (MT) teachers. However, studies 
related to MT mainly focus on bilingualism 
(see O’Brien, Sun, Sun, Chua, & Ow, 2021 
for a summary), and not on CCE during the 
period of investigation for this synthesis. Thus, 
the CCE studies in this synthesis are limited 
to social studies. The CCE Area of Practice 
has five competency domains: “Developing 
the CCE Teacher and the CCE Fraternity”, 
“Understanding Student Development and the 
Influence of the Larger Landscape”, “Providing 
a Caring and Enabling School Environment”, 
“Understanding and Enacting the CCE 
Curriculum”, and “Collaborating with Internal 
and External Stakeholders”. However, given 
the small number of CCE studies included in 
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this synthesis, teacher competency levels may 
only be inferred for the first, third, and fourth of 
the competency domains.

For the first competency domain, “Developing 
the CCE Teacher and the CCE Fraternity”, 
teachers appeared to be Proficient, entailing 
a commitment to holistic education centred 
on values, social and emotional well-being, 
and character development, while engaging 
in reflective practice for continual learning and 
growth as a CCE teacher (CCE3; CCE4).

Regarding the third competency domain, 
“Providing a Caring and Enabling School 
Environment”, the research suggested that 
teachers were operating at Emergent levels 
of practice, which involved establishing a 
caring, enabling and collaborative culture 
that motivated and empowered students in 
their learning and development in CCE, and 
at applying appropriate and varied modes of 

assessment processes for students to self-
reflect, monitor and assess their personal 
growth and development in CCE (CCE3; 
CCE4).

In terms of the fourth competency domain, 
“Understanding and Enacting the CCE 
Curriculum”, teachers may be characterised 
as having up to Accomplished levels 
of competency, particularly in terms of 
understanding the central concepts in 
CCE, pedagogical principles, and teaching 
approaches to engage students in learning 
(CCE4; CCE5).

For the fifth competency domain, “Collaborating 
with Internal and External Stakeholders”, we 
may infer that teachers are operating at the 
Emergent level, as the descriptors for this 
competency domain were not observable in 
the studies included in this synthesis.

Insight 2: The majority of teachers were operating at the “emergent” levels 
of practice with the exceptions of EP, CCE, and IBL
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Three ecological factors can impact teachers’ 
competencies and Levels of Practice: (1) a 
school- and system-wide approach toward 
aligning curriculum, pedagogy, and assessment 
to foster the sustainable development of SFEd 
competencies and dispositions; (2) addressing 
the challenges teachers face in enacting SFEd 
competencies; and (3) enhancing the quality 
of SFEd PD.

System- and school-wide approach towards 
curriculum, pedagogy, and assessment 
alignment to foster the development and 
sustainability of SFEd competencies and 
dispositions

This first ecological consideration concerns the 
value of system- and school-wide efforts to align 
curriculum, pedagogy, and assessment with 
the aim of cultivating sustainable development 
of SFEd dispositions and competencies.

Studies relevant to IBL, for example, found 
that teachers would benefit from support in 
promoting IBL approaches, including shifts in 
teaching strategies, pedagogical techniques, 
and assessment skills (IBL7). While teachers 
did have some understanding of IBL, there was a 
disjuncture between teachers’ understandings 
of IBL and their implementation in practice, 
which tended to remain didactic (IBL4, p. 14). 
Teachers cited concerns about class time 
and the perceived need to meet curriculum 
requirements as factors leading them to adopt 
a direct, didactic mode of instruction over IBL 
approaches (IBL3, pp. 30–31). Furthermore, 

in order to stage interventions and sustain 
innovations (such as IBL approaches for 
outcomes like 21st Century Competencies), 
consideration of ecological factors at the 
systems level—including the harmonisation 
of pedagogy, school leadership, partners and 
policy priorities—were warranted (IBL6).

EP14 also indicated that there might be 
contextual factors and conditions that 
facilitated or hindered teachers’ use of EP in 
their lessons. These factors and conditions 
could be broadly categorised: (1) leadership, 
direction, time, opportunities, culture; and (2) 
individual, structure, peers. Having such an 
awareness of these factors and conditions 
may better inform the specific type of support 
required in schools for EP to flourish.

Similar examples may be found in the area 
of CCE. CCE content must be bolstered, 
along with whole school approaches in the 
development of critical thinking skills and 
in-depth discussions. Such thinking and 
discussions were found to be almost absent 
in classrooms. CCE5, for instance, provided 
an evidence base for CCE pedagogy in 
Singapore classrooms. This involved listening 
to the teacher’s exposition followed by 
Initiate-Respond-Evaluate sequences and 
engaging with multiple perspectives in relation 
to controversial or sensitive issues. Both 
teachers and students considered discussion 
important, but teachers needed more support 
in facilitating classroom discussion. Teachers 
sparked students’ curiosity through ideation, 

Insight 3: Teachers’ competencies and Levels of Practice can be enhanced 
through addressing ecological factors
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activating their prior knowledge and using 
stimuli through the inquiry process but 
provided little room for deep and critical data 
analysis or reflection (CCE5). 

Meeting the challenges of teachers in terms 
of their work priorities

Another ecological factor that may affect 
teachers’ competencies and levels of 
practices concerned the challenges they 
faced in terms of which elements of their work 
to prioritise. Findings from the synthesised 
studies illustrated that teachers tended to 
face competing or confusing work priorities 
and expectations, leading to tension and 
confusion.

For example, 20% of the studies relevant 
to AL reported that teachers experienced a 
tension and confusion about their precise role 
vis-à-vis assessment (AL3; AL8). Teachers 
tended to worry about how key stakeholders 
like school- and national-level leaders and 
parents would respond and react to alternative 
approaches to assessment (AL3). Teachers 
also encountered competing notions about 
what assessment should be and how it should 
be practiced; thus, they felt pressured to 
concentrate on improving student results in 
examinations (AL3, pp. 16–17; AL8, p. 23).

These challenges may also be observed with 
EP as well. Several studies highlighted that 
considerations of time and the availability of 
resources in lesson design and/or re-design 
was required for teachers to implement EP in 
their lessons (EP4; EP7; EP12; EP14). Findings 

Insight 3: Teachers’ competencies and Levels of Practice can be enhanced 
through addressing ecological factors

from these studies raised some factors that 
would aid teachers in effectively implementing 
EP. For example, sufficient time in the “active 
redesigning of traditional face-to-face courses 
was needed for Blended Learning to 
succeed” (EP4, p. 4; see also EP7). 
Furthermore, the time available to teachers in 
implementing EP in their lessons may be an 
important factor that required consideration. 
For example, EP12 found “the lack of time 
plays an important role on [teachers’] 
apprehension towards Flipped classroom” (p. 
15). A lack of available time may be 
exacerbated when teachers were faced 
with challenges such as “technical 
difficulties” (EP14, p. 17), and the resultant 
inconveniences when planning for lessons 
using technology, or when the implementation 
of EP demanded much coordination among 
teachers and schemes of work (EP11).

Enhancing the quality of SFEd PD in 
schools

The third set of factors affecting teachers’ 
competencies and Levels of Practice involved 
improving SFEd PD. Research findings surfaced 
four factors relevant to the enhancement 
of SFEd-oriented PD: (1) teachers’ buy-
in; (2) partnerships and collaboration; (3) 
the affordances of technology; and (4) 
customisation and differentiation of PD.

1. Teachers’ buy-in

The most illustrative examples are from EP, 
the most developed SFEd area found in the 
studies synthesised here.
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innovative approaches such as IBL. The value 
of cultures of partnerships, collaboration, 
and mutual support was further evident 
in examples from AL and DI/SEN. It was 
found that supportive and mentoring school 
environments tended to be more conducive 
to AL PD (AL5, pp. 28–29; AL7; AL8). 
Specifically, AL5 reported that “Schools with 
strong mentoring had structured support and 
a mentoring framework”, which had a positive 
impact on beginning teachers’ PD (AL5, pp. 
28–29). DI1/SEN1, on the other hand, offered 
an example where the lack of collaboration 
had a negative impact on teacher knowledge 
and competencies in DI/SEN. Specifically, the 
study suggested that “Non-collegial attitudes, 
poor professional knowledge and limited 
expertise were barriers against the formation 
of collaborative relationships”, and clearly 
implied that with collaboration and mutual 
learning, teachers could work to develop 
knowledge and skills—in this case, developing 
competency in using Assistive Technologies 
to work with students with visual impairments 
(DI1/SEN1, pp. 18–20).

3. The affordance of technology

Studies in IBL and EP also suggested that 
harnessing the affordances of technology may 
enhance PD quality. IBL1, for instance, found 
that teaching experience influenced the depth 
of understanding in the potential of technology 
in achieving IBL goals. This illustrated the 
need for pedagogical support to increase the 
depth of understanding in the applications 
of technology for novice teachers. EP tools 
and strategies may also be used to influence 
teacher learners in their PD experience. This 
is also supported by studies about Flipped 

Individual factors such as teacher beliefs and 
attitudes need to be considered as these would 
ultimately impact upon teachers’ levels of ‘buy-
in’. This was evidenced by several studies 
relevant to EP (EP8, EP11, EP10, EP14). 
Some studies found that individual teacher 
factors were important in their implementation 
of EP. Teachers’ overall attitudes (e.g., whether 
ICT tools were perceived as useful) were an 
important factor in their implementation of EP 
(EP8, EP11, EP14). For instance, in EP12, it 
was pointed out that the “lifestyles of some 
participants may not allow them to review 
pre-class materials, hence downplaying the 
potential usage of the Flipped classrooms” 
(p. 15). Teachers felt that there was a lack 
of technological tools in their areas of need; 
they were unsure if the technological tools 
would meet the needs of stakeholders (EP6) 
and whether student learning would be 
compromised (EP4). Other individual teacher 
factors such as teachers’ ICT proficiency 
(EP14) and confidence (EP8) may be important 
factors for teachers to adopt EP usage (EP14). 
For example, in EP8, the pre-service teachers 
interviewed were generally confident about 
their competence in their ICT skills and had 
learnt how to integrate ICT into their teaching 
of both Curriculum Studies 1 and Curriculum 
Studies 2 through courses in NIE.

2. Partnerships and collaboration

Another factor that may influence the quality 
of SFEd PD involves the value of partnerships 
and collaboration. In this regard, IBL1 and IBL5 
found that partnerships through collaborative 
efforts—between teachers, researchers, and 
knowledgeable others, for instance—facilitate 
teacher learning and implementation of 
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learning or classroom, which is an approach, 
generally supported by digital technologies 
and resources, that is defined by students 
learning new academic content on their own 
and using in-class time for collaborative 
problem-solving (EP12, EP13). For example, 
in a study using the Flipped classroom 
approach with 25 postgraduate pre-service 
teachers, the majority of the participants 
indicated that they would administer the 
Flipped classroom approach to their own 
teaching (EP12). Using implicit approaches 
to develop teachers’ competencies in EP was 
also well-received with 23 mathematics pre-
service teachers where they experience two 
mathematics modules that utilised the Flipped 
approach (EP13). 

4. Customised and differentiated PD

The quality of PD may also depend on the 
degree to which it is tailored for its participants. 
Relevant studies indicated four points of 
tailoring and customisation: (1) situation and 
context; (2) Levels of Practice; (3) socio-
demographic background; and (4) subject 
areas.  

The design and implementation of PD could 
be localised and specified to fit the situation 
and context of the respective schools. School 
conditions and readiness for innovation 
were factors that affected teacher use of 
technological innovation. Developing teacher 
leadership, for instance, with situated PD, 
was key to facilitate implementation and 

sustainability in specific school contexts 
(IBL5). Examples from studies relevant to 
EP also reinforced the need to consider the 
contextual nuances as well as individual 
teacher characteristics, beliefs, and attitudes 
which surrounded the use of EP. These studies 
suggested that teachers would benefit from 
capacity building efforts that were appropriate, 
relevant, and meaningful (EP5; EP7; EP14). 
Context-specificity was also important when it 
came to the design of EP lessons. This was 
highlighted in a study that involved the use of 
the Blended Learning approach. Specifically, 
the findings demonstrated that a direct 
migration of traditional approach negatively 
affected student learning (EP4). For EP to 
be well implemented in Singapore schools, 
teachers needed to be appropriately equipped 
with the right tools and knowledge during their 
PD experience for them to effectively integrate 
and implement their learning to their teaching 
(EP14). These studies specifically showed 
the importance of teachers’ lesson design 
that adhered to good EP practices (EP7) and 
was context specific (EP6; EP7). This could 
also include adding games to classrooms—
as games foster teachers’ expertise to design 
learning experiences or learning contexts 
(EP6). Teachers also needed time to learn, 
understand, and apply good EP and to have 
relevant opportunities to apply what they had 
learned to their context and their students and 
subjects (EP7).

Another factor influencing the design of PD 
programmes was the extent to which they were 

Insight 3: Teachers’ competencies and Levels of Practice can be enhanced 
through addressing ecological factors
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appropriately mapped onto teachers’ existing 
Levels of Practice (Emergent, Proficient, 
Accomplished, and Leading) and offered a 
platform for progression and development. 
Studies from EP, for example, underscored 
that for EP PD to be effective for teachers, 
it should be tailored to ensure that the 
learning content as appropriate for teachers 
practicing in their context including, subject, 
topic, students (EP5; EP7; EP14) and level of 
professional experience (EP6).  

Another dimension for customisation for 
SFEd PD was teachers’ socio-demographic 
background, including but not limited to 
their nationality and ethnicity. Teachers are 
not a homogeneous group and come from 
different national and cultural backgrounds, 
experiences, and have a variety of worldviews. 
Research findings thus suggested that PD 
programmes be appropriately customised to 
suit the socio-demographic specificities of 
the teacher participants (EP6, EP10, EP14). 
For example, differences in attitudes towards 
ICT use were found between male and 
female participants in this study, where males 
were found to have more positive attitudes 
compared to female teachers (EP14). The 
researcher from this study explained that 
the perceived attitudes could be attributed 
to teachers’ ICT proficiency. The relevance 
of socio-demographic background was also 
pronounced in the area of CCE. For example, 
teachers may have different views on what it 
means to be a citizen in Singapore, with most 
subscribing to character-based citizenship 
while others subscribe to social-participatory 
citizenship and critically-reflexive citizenship 
(CCE4). 

SFEd could also be customised to fit the 
needs of the subject area and the curricula 
in question. CCE3, for example, took a first 
step towards addressing the research gap on 
Issue Investigation, an inquiry-based learning 
approach, in Singapore’s secondary Social 
Studies (SS) syllabus. Specifically, the study 
sought to explore how teachers perceived 
and implemented Issue Investigation, and 
what factors shaped experiences of Issue 
Investigation implementation. It was found 
that while some teachers approached Issue 
Investigation mainly as projects of enacting 
participative citizenship, there were others 
who framed Issue Investigation more in 
terms of critical social inquiry process. 
Arguably, these two approaches reflected two 
conceptions that sometimes came into tension 
more generally. The study also found that 
implementing Issue Investigation in schools 
had led to mixed experiences: the weak link 
between Issue Investigation and standardised 
assessments, time constraints, and students’ 
lack of preparedness were some of the key 
hurdles identified by teachers. On the other 
hand, Issue Investigation was also found to 
be engaging for some students and beneficial 
for their more holistic development of skills. 
Common to schools with more manageable and 
sustainable Issue Investigation implementation 
experiences were strategies such as explicitly 
linking Issue Investigation to standardised 
assessment formats and reducing the scope/
scale of Issue Investigation projects. The 
presence of diverse and complementary 
teacher competencies and skills was also 
found to be a factor positively shaping Issue 
Investigation implementation.
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This LES offers some background on 
SFEd research covered by ERFP studies 

completed in the 2015–2021 period. The 
synthesis also offers some sense of how we 
might move forward. The insights developed 
from this synthesis lead to a series of practical 
recommendations.

Make teachers’ attitudes, beliefs, 
and dispositions a key feature of 
PD design
Insight 1 suggested that one of the factors 
affecting teachers’ levels of competencies 
included their personal attributes/beliefs. In 
Insight 3, it was noted that one of the factors 
influencing the quality of PD involved the 
consideration of teachers’ buy-in. These 
insights imply that to create the conditions 
for sustainable PD, it will not be enough to 
provide PD programmes for skills that are 
deemed worthwhile for educators to have. 
It is recommended that PD programmes 
centralise teachers’ attitudes, beliefs, and 
dispositions instead of focusing primarily on 
skills, competencies and implementation. It 
is important to be prepared to have difficult 
conversations, address teachers’ attitudes 
directly, and to be able to influence, persuade, 
negotiate, and inspire during PD rather than 
the usual focus on know-how. In this regard, 
the system would profit from organising PD 
opportunities and learning experiences that 
stimulate the interests of educators, that 
demonstrate the value and purpose of the 
PD, that are engaging and even exciting for 

practitioners, that cultivate in them an intrinsic 
interest, inclination, desire to learn, develop, 
and acquire skills, independently. 

Conduct SFEd PD using SFEd 
Areas of Practice’s principles
Insight 1 noted that a key factor influencing 
teachers’ levels of competencies had to do with 
their professional knowledge and experience. 
Insight 2 suggested that teachers’ levels of 
competencies for the SFEd areas of practice 
were, generally, at an Emergent level. On the 
basis of these insights, courses and learning 
opportunities should be conducted using the 
principles of the respective Areas of Practice. 
This could serve to introduce teachers to a 
SFEd area of practice in an immersive way 
while improving their competency in that area. 
IBL PD, for instance, could be delivered using 
IBL principles and EP courses and workshops 
could be conducted with EP approaches to 
foster an immersive and effective learning 
experience. Where possible, the nexus 
between the various SFEd areas could be 
explored. For example, learning opportunities 
could be created and developed on how to 
teach CCE using IBL, or how principles of DI 
could be accommodated with EP. Innovation 
with the permutations and combinations 
of the 6 SFEd areas may yield new ideas 
and possibilities for SFEd learning and PD 
opportunities. 

Establish school-based change 
management plan

RECOMMENDATIONS
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As pointed out in Insight 3, the quality of PD 
is partly based on the development of cultures 
of partnerships and collaboration. One way to 
develop a culture of PD is to establish a school-
based change management plan focused on 
promoting in situ experts in the SFEd Areas of 
Practice who can lead, organise, and advocate 
for SFEd skills. Collaborative opportunities 
such as learning labs and mentoring spaces, 
and incentives such as grants, recognition 
of levels of improvement and mastery, and 
gamification techniques may be offered to 
stimulate teachers’ interest and pursuit of 
professional learning and development.

RECOMMENDATIONS
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SFEd Areas of Practice

Apart from EP, the SFEd Areas of Practice 
were not sufficiently well represented in 

the research. There were not enough studies 
(on AL, IBL, DI, SEN, and CCE particularly), 
and the studies did not explicitly investigate 
SFEd Areas of Practice. This is not surprising 
as the projects included in this study were 
closed between 2015 and 2021, prior to the 
implementation of SFEd. In addition, any new 
curriculum, such as CCE 2021 (introduced in 
2021), was not included in this sample. 

Moving forward, the SFEd initiative would 
benefit from a comprehensive research 
programme directly and explicitly focusing on 
the SFEd areas, including longitudinal and 
follow-up studies (considering the timeframes 
needed for the implementation of innovations 
in the education system), featuring a wide 
and diverse range of practitioner participants, 
closer collaboration between researchers 
and teachers to co-design and develop 
intervention studies, between research and 
teacher learning and education programmes, 
as well as research on the dynamics of 
implementation of SFEd Areas of Practice in 
the local context. 

Another line of research worth developing 
revolves around the interactions between the 
various Areas of Practice. More research might 

be conducted, then, on the similarities and 
differences between teachers’ experiences 
teaching CCE with EP and through analog 
methods, for example, or teachers’ experiences 
of using IBL approaches in teaching CCE. 
To be sure, there are already projects that 
investigate the nexus between 2 or more 
SFEd areas, but these projects are few and far 
between and more research directly focused 
on the combinations of 2 or more SFEd Areas 
of Practice may yield significant insights 
into teachers’ practice of the SFEd areas in 
Singapore.

Levels of Practice
Another gap that may be worth addressing 
involves evaluation research vis-à-vis the SFEd 
initiative. Research could assess teachers’ 
competencies and dispositions in relation to 
the SFEd Areas of Practice, with the primary 
aim of gaining a sense of the performance 
of the SFEd programme. This would allow 
the system to develop an understanding of 
teachers’ dispositions, competencies, and 
progression within the Areas of Practice, to 
learn where teachers are doing well and where 
improvements and adjustments are needed. 
Research on teachers’ acquired competencies 
over the years, for instance, may also enable 
the system to assess the relevance of the 
Levels of Practice, as currently articulated, in 
the future.

WHAT RESEARCH GAPS EXIST
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Foundational/ generative research 
on PD
Finally, SFEd initiative would profit from 
foundational or generative research that 
focuses on yielding insights on how to 
create, develop, and optimise a culture or 
ecology for teacher learning and PD. That 
is, what constitutes successful PD, and how 
and why PD programmes are successful. In 
other words, more research could focus on 
successful, effective, and ultimately enjoyable 
PD. PD, much like any educational effort, 
will likely never quite reach a point where it 
becomes a finished product, but rather can be 
continually improved and enhanced. In this 
regard, research can serve to generate new 
ideas for experimentation and innovation to 
enhance the PD experience for educators. 
In this vein, research could also generate 
new areas of aspirational focus for PD to 
ensure that the SFEd remains a dynamic and 
evolving concept, with regular redefinition, 
and adaptation to new circumstances.

WHAT RESEARCH GAPS EXIST
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CONCLUSION

This synthesis has identified 42 unique NIE 
studies, closed between 2015 and 2021, 

related to teacher learning and professional 
development vis-à-vis the 6 SFEd Areas of 
Practice—assessment literacy, inquiry-based 
learning, differentiated instruction, support 
for students with special educational needs, 
e-pedagogy, and character and citizenship 
education. It is worth noting that these studies 
were not conducted specifically with SFEd in 
mind and thus constitute a broad and diverse 
body of research that varies considerably in 
terms of research questions, aims, methods, 
data, sample, conclusions, and implications. 
The key insights surfaced in this LES are 
based on the three guiding questions that 
organise this synthesis: What does research 
completed between 2015–2021 tell us about: 
(1) factors affecting teachers’ levels of 
competencies; (2) teachers’ competency levels 
in the 6 SFEd areas; and (3) the implications 
for prioritisation and enhancements? This 
LES also suggests recommendations for 
policy design and implementation and future 
research opportunities based on the insights 
generated. We hope that this LES serves to 
take stock of our current capacities and facility 
with Areas of Practice of strategic importance 
and to offer some possibilities for enhancing 
the landscape for learning and professional 
development for educators in Singapore.
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ANNEX A

S/N Citation Project Year Closed SFEd Area of Practice

1 AL1/EP1 ERFP_OER 0411 CK_FR 2015 Assessment Literacy & e-Pedagogy

2 AL2 ERFP_OER 0712 CYH_FR 2015 Assessment Literacy

3 AL3 ERFP_OER 0312 KKH_FR 2016 Assessment Literacy

4 AL4 ERFP_OER 3612 ZHE_FR 2016 Assessment Literacy

5 AL5 ERFP_OER 1413 LEL_FR 2017 Assessment Literacy

6 AL6 ERFP_OER 4012 RS_FR 2017 Assessment Literacy

7 AL7 MAF_AFR 0314 LWS_FR 2018 Assessment Literacy

8 AL8 ERFP_OER 1215 CCD_FR 2020 Assessment Literacy

9 AL9/IBL6 ERFP_OER 0915 EK_FR 2021 Assessment Literacy & Inquiry-Based Learning

7 AL7 MAF_AFR 0314 LWS_FR 2018 Assessment Literacy

8 AL8 ERFP_OER 1215 CCD_FR 2020 Assessment Literacy

9 AL9/IBL6 ERFP_OER 0915 EK_FR 2021 Assessment Literacy & Inquiry-Based Learning

13 IBL3/EP10 ERFP_OER 1015 GWF_FR 2019 Inquiry-Based Learning & e-Pedagogy

14 IBL4 SUG 0917 HJL_FR 2019 Inquiry-Based Learning

15 IBL5 ERFP_OER 0216 LSS_FR 2021 Inquiry-Based Learning

16 DI1/SEN1 ERFP_OER 2512 WME_FR 2015 Differentiated Instruction & Sup-port for Students with SEN

17 DI2/SEN3 ERFP_OER 1314 LJY_FR 2016 Differentiated Instruction & Sup-port for Students with SEN

18 DI3/SEN5 SUG 1515 HTT_FR 2017 Differentiated Instruction & Sup-port for Students with SEN

19 DI4/SEN8 ERFP_OER 1216 VS_FR 2020 Differentiated Instruction & Sup-port for Students with SEN

20 DI5 ERFP_OER 1815 JH_FR 2021 Differentiated Instruction

21 DI6 PG 0319 CWC Final Report 2021 Differentiated Instruction

22 SEN2 SUG 3113 CC_FR 2015 Support for Students with SEN

23 SEN4 ERFP_OER 6312 MFN_FR 2016 Support for Students with SEN

24 SEN6 ERFP_OER 1814 AD_FR 2019 Support for Students with SEN

25 SEN7 SUG 0418 NYH_FR 2019 Support for Students with SEN
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S/N Citation Project Year Closed SFEd Area of Practice

26 EP2 SUG 0314 THY_FR 2015 e-Pedagogy

27 EP3 ERFP_OER 0611 ZMM_FR 2016 e-Pedagogy

28 EP4 SUG 1414 AW_FR 2016 e-Pedagogy

29 EP5 ERFP_OER 0313 HKF_FR 2017 e-Pedagogy

30 EP6 ERFP_OER 0314 JMF_FR 2017 e-Pedagogy

31 EP7 ERFP_OER 0513 KHL_FR 2017 e-Pedagogy

33 EP9 SUG 0317 CAX_FR 2018 e-Pedagogy

34 EP11 MAF_AFD 0415 GSE_FR 2019 e-Pedagogy

35 EP12 SUG 1315 TCT_FR 2019 e-Pedagogy

36 EP13 ERFP_OER 1217 NWL_FR 2021 e-Pedagogy

37 EP14 ERFP_OER 1516 KKT_FR 2021 e-Pedagogy

38 CCE1 ERFP_OER 1014 JS_FR 2018 Character and Citizenship Education

39 CCE2 SUG 1716 CGL_FR 2018 Character and Citizenship Education

40 CCE3 SUG 0718 YPD_FR 2019 Character and Citizenship Education

41 CCE4 ERFP_OER 0117 JS_FR 2021 Character and Citizenship Education

42 CCE5 ERFP_OER 2515 KBK_FR 2021 Character and Citizenship Education
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