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Inquiry-based Pedagogies and Inquiry-based Learning in Singapore Classrooms

1. Introduction
This report provides a synthesis of 24 NIE 
projects that focus on Inquiry-based Pedagogies 
and Inquiry-based Learning, largely funded from 
the Ministry of Education’s Educational Research 
Funding Programme, Ministry of Education 
Academies Fund, and the National Research 
Foundation’s EduLab Initiative. The synthesis 
effort draws from the Qualitative Meta-synthesis 
methodology (Finfgeld-Connett, 2018) which 
began with a shortlisting of over 68 projects that 
have keywords related to inquiry, and resulting 
in the final close analysis of 24 projects that fit 3 
key research questions that drive the synthesis 
(See Annex D). The research questions are:

1. What are the specific inquiry-based 
pedagogical approaches used in these 
Singapore-based research studies?

2. From these studies, what are the 
Singaporean teachers’ beliefs, 
understandings, or perceptions of 
inquiry-based pedagogies/learning? 
How does that influence their enactment 
or implementation of inquiry-based 
pedagogies/learning? 

3. From these studies, what are the student 
outcome measures used or studied, 
including cognitive, affective outcome 
measures, to examine the effectiveness 
of inquiry-based pedagogies/learning?

The report is structured as follows: Section 
2 provides a brief review on Inquiry-based 
Pedagogies (IBP) and Inquiry-based Learning 
(IBL)1 introducing these ideas and providing the 
context for our analysis. Section 3 provides the 
findings from the synthesis and Section 4 details 

a set of recommendations and possible future 
research directions.

2. Review on Inquiry-based Pedagogies & 
Inquiry-based Learning
Being “truly educated” in the 21st century requires 
the skilled ability to inquire, which means: 
“knowing [and] understanding many things but 
also – much more important than what you have 
stored in your mind – to know where to look, 
how to look, how to question, how to challenge, 
how to proceed independently, to deal with the 
challenges that the world presents to you…in 
cooperation and solidarity with others” (Chomsky, 
2015). Inquiry-based Learning (IBL) can help 
students develop a “method of intelligence” 
(Dewey, 1910; Stanley, 2010) that enables 
them to understand and address complex, 
multi-faceted problems, whether they be in the 
physical world or sciences, in society or the social 
sciences and humanities, or in their experiences 
as citizens and workers. IBL requires students 
to methodically build evidence-based claims 
(explanations, arguments) to answer meaningful 
questions, which involves evaluating the strength 
of others’ arguments, reasons and evidence as 
well as being able to develop and communicate 
their own claims based on good reasons, sound 
reasoning, and evidence (Parker, 2011).

Inquiry is core to the disciplines upon which school 
subjects are based, and involves processes of 
identifying problems, asking good questions, 
collecting data (through careful observations, 
experiments, talking to people, reading varied 
information sources, etc.), making meaning of 
that data, and developing sound reasons, claims 
and arguments based on evidence drawn from 
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1While the research literature tends to use the term “Inquiry-based Learning”, we include the term “Inquiry-based Pedagogies” to 
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data. The disposition to be reflective is also 
central to inquiry, and for Dewey (1933) required 
one to be open-minded (questioning, curious 
and engaged), responsible (by considering the 
consequences of one’s work, communication and 
action), and whole-hearted (focused, persistent 
and enthusiastic).

Based on a meta-analysis of 72 studies to 
compare forms of guidance that support IBL, 
Lazonder and Harmsen (2016) concluded that 
across all age groups IBL is more effective than 
other, more expository pedagogical approaches 
as long as students are supported adequately. 
Although the overall benefits of IBL were 
generally independent of the type of guidance 
given to students, performance success was 
greater when more specific and targeted 
guidance was provided. This points to the 
importance of teachers being able to adequately 
design and provide necessary scaffolding and 
support for inquiry in their pedagogy. The authors 
also noted there were a range of inquiry models 
and inquiry-based instructional approaches used 
in classrooms, and that appropriate guidance 
can take multiple forms (as scaffolds, heuristics, 
cues, tips, prompts, explanations, etc.). These 
findings are consistent with what we found across 
research projects conducted at NIE.

For successful IBP/IBL to take place in classrooms 
and for students to develop essential inquiry 
practices (or skills) and dispositions, teachers 
must have a high level of expertise which requires 
an alignment of curriculum aims, teaching goals, 
pedagogical approaches and views of teaching 
(as facilitating, coaching, mentoring, questioning, 
etc.) (Kidman & Casinader, 2017). The beliefs and 
pedagogical practices of teachers in designing 
and guiding students through productive student-
centred inquiry learning experiences, whether in 
classrooms activities and discussions, laboratory 
settings, or fieldwork, are paramount. For 
example, Voet and De Wever (2018) found that 
teachers’ adoption of IBL depended upon their 
beliefs about education (e.g., epistemological 
and pedagogical orientations), their efficacy 
as teachers (i.e., ability to perform certain 
pedagogical tasks), and the social contexts 

of their teaching (e.g., perceived contextual 
constraints and perceived student ability). This 
too was consistent with findings in NIE research.

3. Synthesis Findings
As mentioned in the Introduction, 3 research 
questions drive the synthesis effort. The first 
research question is addressed in the section on 
Inquiry-based Pedagogical (IBP) Approaches, 
and the second in the section on Teacher Beliefs. 
The final research question is addressed in the 
section on Student Outcomes. See Annexes B 
and C for overviews of the synthesis.

As can be seen from Annex B which shows a 
distribution map of the 24 projects we examined 
by subject and level. The projects cover subjects 
in Arts, Humanities (Social Studies, Geography 
and History) and predominantly Science. While 
the 2 projects in Arts tend to cover a broad range 
of subject levels from pre-school to tertiary, 
projects in Humanities are largely situated 
in the secondary level, with a roughly equal 
distribution across primary and secondary for 
Science projects. However, the following can be 
discerned:

• Across all subjects, there is a dearth 
of baseline studies at levels other than 
Primary 5 and Secondary 3 (which are 
covered by CORE 3 studies). Further 
baseline research could be conducted at 
the lower primary, lower secondary levels.

• In Humanities, perhaps there could be 
more intervention studies conducted at 
the primary level.

3.1 Inquiry-based Pedagogical 
Approaches
While a number of models of inquiry cycles 
can be identified in the Singapore syllabus, 
such as Bybee’s 5Es - Engage, Explore, 
Explain, Elaborate and Evaluate (OER 17/14 
KBK), or the Humanities Inquiry Cycle of 
Sparking Curiosity, Gathering Data, Exercising 
Reasoning, Reflective Thinking (OER 25/15 
KBK) or alternatively found in NIE studies such 
as Prepare to Investigate-Investigate-Explain (RI 
06/06 SL),  underlying such models is a focus 
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on authentic, discipline-based, intellectual work 
(NRF2015-EDU001-IHL12, OER 30/09 MSK, 
OER 07/10 LCH, OER 1/12 LYJ, OER 20/10 
TAL). Such inquiry work can include geographic 
fieldwork (NRF2015-EDU001-IHL12), modeling 
science learning (OER 20/10 TAL) or an explicit 
focus on representations, their affordances and 
uses (OER 30/09 MSK, OER 18/10 KB, OER 
11/11 JY,  AFR 02/15 JY).

Inquiry models can encompass a range of 
instructional approaches, which while differently 
titled, exhibit common characteristics as outlined 
in the Review section. These can include:

• Issues-based Inquiry: With a focus on 
contemporary issues, this approach is 
commonly used in the humanities (OER 
51/08 MB)

• Inquiry-based Fieldwork: Includes 
Geographical Investigations (OER 19/15 
TS, NRF2015-EDU001-IHL12)

• Game-based Learning (NRF2015-
EDU001-IHL12; OER 18/10 KB)

• Model-based Inquiry: Includes generating, 
evaluating and modifying scientific models 
and representations (OER 30/09 MSK, 
OER 11/11 JY, OER 22/08 ZBH, LSL 
03/05 ZBH, AFR 02/15 JY)

• Design-based Inquiry: Takes an 
interdisciplinary approach to tackling an 
authentic inquiry task (OER 01/12 LYJ, 
OER 30/09 MSK)

• Problem-based Learning: Includes a 
focus on collaborative learning and 
interdisciplinary perspectives (LSL 01/04 
TSC, OER 30/09 MSK)

• Project-based Learning: Includes an 
interdisciplinary approach to projects 
(OER 15/13 TLT, OER 30/09 MSK)

• Physics by Inquiry: A specific inquiry 
approach that includes hands-on 
activities, collaborative learning and self-
directed learning (OER 46/08 FSK)

Inquiry-based Pedagogies feature pedagogical 
practices that teachers enact, as documented 

by a number of studies we examined. These 
practices include:

• Questioning approaches: Using 
clarifications, discussions and 
argumentations, especially with a claims-
evidence-reasoning framing (NRF2015-
EDU001-IHL11, NRF2015-EDU001-
IHL12, OER 30/09 MSK, OER 07/10 LCH, 
OER 11/11 JY, NRF2015-EDU001-IHL07, 
OER 25/15 KBK)

• Scaffolding student learning: Teachers 
are often seen to scaffold student learning 
through learning consolidations, engaging 
students in evaluation of authentic 
sources, and using ICT-mediated forms of 
scaffolding (OER 51/08 MB, OER 18/10 
KB, OER 25/15 KBK, OER 20/10 TAL, 
RI 06/06 SL, NRF2015-EDU001-IHL11, 
NRF2015-EDU001-IHL12, NRF2015-
EDU001-IHL07, OER 22/08 ZBH)

• Student-centred learning: Teachers often 
draw on students’ prior experiences, and 
encourage student experimentations and 
explorations (OER 51/08 MB, OER 07/10 
LCH, RI 06/06 SL)

• Synthesis and perspective taking: As part 
of inquiry, teachers encourage students to 
synthesise their learning and view issues, 
problems, tasks and ideas from multiple 
perspectives (OER 51/08 MB)

• Supporting emotional needs: Teachers 
also support students’ emotional needs 
(OER 30/09 MSK), including support for 
students to work through ‘mistakes’ and 
to overcome fear of experimentation and 
exploration (OER 07/10 LCH)

Despite the broad range of instructional 
approaches and pedagogical practices 
documented by the studies we examined, we 
also found three consistent challenges to IBP:

• Inquiry teaching still tends to be largely 
teacher-directed and to some extent, 
teacher-guided rather than student-
directed (OER 07/10 LCH, OER 19/15 TS, 
OER 11/11 JY, OER 25/15 KBK)

• Teachers tend to spend less time on 
encouraging students to exercise 
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reasoning or reflect on their learning (OER 
19/15 TS, OER 25/15/ KBK)

3.2 Teacher Beliefs, Understandings and 
Perceptions of Inquiry-based Pedagogies/
Inquiry-based Learning
From the studies we examined, 3 clusters of 
teacher beliefs and perceptions have an impact 
on their enactment of IBP: (a) Teacher beliefs 
that facilitate the adoption of IBP; (b) Teacher 
beliefs or perceptions that constrain the adoption 
of IBP; (c) Changes in teacher beliefs as a result 
of using IBP in their classrooms.

Teacher Beliefs that Facilitates IBP Adoption

Reflecting the 21st century dispositions 
expected of students, teachers themselves 
need a set of dispositions that facilitates their 
implementation of IBP. In addition to a strong 
belief in the inquiry process and the purposes of 
IBP (NRF2015-EDU001-IHL07; OER 19/15 TS), 
their teacher dispositions matter. In a study that 
documented teachers’ experiences of shifting 
from a traditional secondary curriculum to an 
inquiry-oriented curriculum, researchers found 
that teachers need to have a tolerance to new 
pedagogies, be open-minded about trying out 
new practices, be adaptable and flexible in the 
process, exhibit responsibility and self-direction, 
and given that this was a whole-school transition 
to an inquiry-oriented curriculum, being able to 
work with other colleagues, having an outgoing 
personality, having positive perceptions of each 
other and being dialogic in the learning process 
(OER 52/12 LJY).

Another set of teacher beliefs pertains to students. 
While they need to have high expectations of 
their students’ capacities and readiness to do 
inquiry, when students show learning gains and 
improvements in their levels of engagement 
with the subject matter, especially in promoting 
student interest in science, it helps to encourage 
teachers to commit to inquiry (OER 30/09 MSK, 
OER 25/15 KBK). 

Organisationally, there are a number of factors 
that help to improve their belief in inquiry:

Teacher confidence in inquiry is further facilitated 
by having time to internalise the pedagogical 
practices and inquiry process understandings 
(NRF2015-EDU001-IHL07) as well as 
preparation time and opportunities to collaborate 
with colleagues who are using inquiry as well 
(OER 20/10 TAL). These collaborations with 
peers should actively engage in reflective teacher 
dialogues in the inquiry learning practices, as well 
as obtaining reflective feedback from peers on 
inquiry lesson enactment (NRF2015-EDU001-
IHL07). Teachers also found professional 
development workshops and the availability of 
inquiry curriculum resources to be beneficial to 
their adoption of IBP (OER 15/13 TLT, NRF2015-
EDU001-IHL12).

Teacher Beliefs about Constraints that Inhibit 
IBP Adoption

Across 6 studies, time constraints have emerged 
as a significant issue that teachers who are keen 
to adopt IBP experience (OER 25/15 KBK, OER 
51/08 MB, NRF2015-EDU001-IHL07, OER 11/11 
JY, OER 20/10 TAL, OER 04/09 KM). Teachers in 
the studies examined highlighted that preparation 
and planning time for inquiry are not trivial (OER 
20/10 TAL), and that had to be balanced with 
the need for curriculum coverage (OER 25/15/ 
KBK, OER 11/11 JY, OER 04/09 KM) as well as 
preparing students for examinations (OER 51/08 
MB, OER 20/10 TAL, OER 04/09 KM). Somewhat 
ironically, some teachers see that inquiry can be 
a form of skills-based work that helps students 
prepare for examinations (OER 51/08 MB, 
OER 17/14 KBK). This reduces the intent and 
power of inquiry into procedural steps and skills 
that students need to learn. More broadly, this 
issue stems from three related factors - that 
the examination structures and nature are too 
rigid and do not align with the spirit of inquiry 
(NRF2015-EDU001-IHL12, OER 04/09 KM), 
there are traditional versus inquiry curriculum 
differences (OER 52/12 JLY), and parents may 
not appreciate an inquiry approach especially 
when they believe that teachers should focus on 
grades rather than learning (OER 52/12 JLY). 
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While teachers should have high expectations 
of their students in performing inquiry, as 
mentioned above, the inverse can inhibit inquiry 
enactment. Teachers may perceive that student 
readiness in terms of content knowledge and 
inquiry practices are an issue, or that students 
have negative attitudes towards inquiry. 
Teachers have also reported that they believed 
their students perceive inquiry as just an 
experience rather than appreciating that inquiry 
is an authentic disciplinary form of learning (OER 
51/08 MB, OER 19/15 TS, OER 20/10 TAL, NRF 
2015-EDU001-IHL12, OER 25/15 KBK, OER 
04/09 KM, NRF2015-EDU001-IHL07, NRF2015-
EDU001-IHL12). Because inquiry involves not 
just ‘minds-on’ activities but often ‘hands-on’ 
activities, classroom management can become 
an issue, and class size can present challenges 
to teachers wishing to implement IBP in their 
large classrooms (OER 20/10 TAL, OER 07/10 
LCH, NRF2015-EDU001-IHL12).

As mentioned above, teachers find that support 
in their upgrading of content knowledge and 
inquiry practices, as well as teacher resources, 
to be very useful, and the lack of such resources 
can be an inhibitor in their commitment to IBP 
(NRF2015-EDU001-IHL12, OER 19/15 TS, OER 
20/10 TAL). 

Finally, a number of studies have documented 
teachers’ resistance to IBP approaches, with 
reasons ranging from their perception that 
students are seen as novices (OER 19/15 
TS), logistical challenges in implementing IBP 
(OER 20/10 TAL, OER 07/10 LCH, OER 19/15 
TS, NRF2015-EDU001-IHL07), safety issues 
especially in terms of fieldwork (OER 19/15 TS), 
and teachers also have negative perceptions of 
the utility of discussion when frontal teaching 
suffices (OER 25/15 KBK).

Changes in Teacher Beliefs

Despite these challenges and constraints, 
teachers involved in a range of inquiry 
interventions do see the utility of inquiry and 
have changed their beliefs about inquiry in the 
process. At the same time, their beliefs shift in 
important ways:

• Locus of control: Teachers began to 
note a shift in the locus of control from 
themselves to the students, driving 
towards more student-centred learning 
(OER 51/08 MB)

• Role as facilitators/coaches: Teachers 
began to see their role less as the source 
of authority in the classroom, and more 
as a facilitator or coach to the students in 
the inquiry process (OER 51/08 MB, OER 
07/10 LCH, OER 46/08 FSK)

• Curriculum design: Teachers began to 
become more confident in their design 
of an inquiry curriculum, especially the 
design of authentic disciplinary inquiry 
activities and tasks (OER 51/08 MB, OER 
18/10 KB, LSL 01/04 TSC)

• Questioning skills: Teachers began to 
become more confident of their questioning 
techniques (OER 30/09 MSK, OER 46/08 
FSK) and in the study on the use of 
argumentation in inquiry, teachers began 
to be able to seize teachable moments 
during argumentation to enhance student 
learning (OER 30/09 MSK)

• Research literacy: Teachers noted that 
they are motivated to learn more about 
the research process, a key aspect of 
inquiry, and to expand their pedagogical 
repertoire to include forms of research 
literacy (OER 30/09 MSK)

• Changes in understanding of assessment 
and learning: Through inquiry, teachers 
have began to understand assessment 
and learning differently (LSL 01/04 TSC).

3.3 Student Outcomes
3 key learning outcomes have been documented 
across the range of IBL projects that we have 
examined. These are (a) improved cognitive 
and learning performances; (b) acquisition of 
disciplinary inquiry practices; (c) acquisition of 
desirable student dispositions.

Improved Cognitive/Learning Performances

A number of studies examined how Inquiry Based 
Pedagogies (IBP) have helped to improve student 
learning, specifically cognitive and learning 
performances (NRF2015-EDU001-IHL11, OER 
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13/11 JR, OER 46/08 FSK). For example, in the 
study on the use of Physics by Inquiry model 
(OER 46/08 FSK), the researchers used pre/
post test measures of students’ understandings 
of physics concepts and found improvements 
of students’ conceptual and reasoning abilities 
after the inquiry intervention. Other studies have 
documented the following improvements:

• Improved content knowledge: The study 
on the use of Design-based Inquiry found 
that students gained in terms of content 
knowledge (OER 1/12 LYJ)

• Improved causative understanding: 
The study on Signature Programmes in 
Humanities found that through the use 
of several IBP approaches, students 
developed higher-level understandings of 
causation (such as being able to provide 
more complex causal explanations) 
(NRF2015-EDU001-IHL12) 

• Higher order thinking skills: The study on 
the use of science inquiry in classrooms 
found teachers reporting that students 
could develop higher order thinking skills 
and deepen their learning of science 
concepts (OER 20/10 TAL)

Disciplinary Inquiry Practices

Such disciplinary practices in inquiry include the 
following as documented in the projects:

• Evidence-based Reasoning: A number 
of studies found that IBP led to students 
acquiring disciplinary inquiry practices 
that not only helped them engage with 
disciplinary content, but disciplinary 
practices and the nature of the disciplines. 
Using Design-based Inquiry, researchers 
found that students improved on their 
evidence-based reasoning in the process 
(OER 1/12 LYJ), and likewise in the 
Signature Programmes study, researchers 
noted that students were asking questions 
about the validity and reliability of data 
(NRF2015-EDU001-IHL12), critiquing 
and comparing knowledge claims.

• Multiple Perspectives: In the baseline 
study on Social Studies Pedagogies, 
Sec 3 students noted during focus group 

discussions that through Social Studies, 
they learned to understand and appreciate 
multiple perspectives (OER 25/15 KBK).

• Nature of Discipline/Interdisciplinarity: 
A key learning gain for students is a 
deeper understanding of the nature of 
the discipline that inquiry is embedded 
in. Across 4 studies (NRF2015-EDU001-
IHL12, OER 1/12 LYJ, OER 20/10 TAL, 
LSL 01/04 TSC), as part of the authentic 
nature of inquiry, students’ understanding 
of the nature of the discipline and 
the application of interdisciplinary 
perspectives were documented.

• Value of Questioning: Two studies have 
found that students were positively 
motivated to ask questions, and saw the 
significance of asking questions in class 
(NRF2015-EDU001-IHL11, NRF2015-
EDU001-IHL12). This is encouraging 
given that inquiry often requires a student-
centric orientation with students being 
more confident of posing questions to 
drive the inquiry process.

• Scientific and Critical Literacy Practices: 
The study using Design-based Inquiry 
found that students acquired scientific 
literacy practices, broadly defined by 
PISA as the ability to understand the 
characteristics of science, to apply 
scientific knowledge, identify issues, 
describe scientific phenomena, draw 
conclusions based on evidence, reflect on 
and engage with scientific ideas. Through 
the use of inquiry and authentic inquiry 
tasks, researchers found that  students 
had to engage with all these practices 
in order to complete the task (OER 1/12 
LYJ). Likewise in the Critical Web Reader 
project (OER 51/08 MB), researchers 
found that students gain critical literacy 
practices as the set of web-based tools 
scaffolded students’ critical analysis and 
evaluation of online sources, helped them 
draw conclusions based on evidence, 
engage in multiple perspectives.

• Modelling Practices: Specific to projects 
that employ a form of Model-based 
Inquiry, students acquired the skills, 
understandings and practices to use, 
generate, represent and manipulate 
models (LSL 03/05 ZBH, OER 30/09 MSK, 
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OER 11/11 JY). These practices are not 
only important in science, but in subjects 
such as geography and arts.

• Task Heuristics: As an outcome of the 
inquiry study (OER 51/08 MB), self-
directed students were able to use 
procedural scaffolding such as process 
questions to guide source analysis, as well 
as procedural routines to perform thinking 
skills, even if the latter are largely focused 
on exam and classroom exercises.

Student Dispositions

In addition to the above improvements to learning 
and disciplinary practices, students benefit from 
IBP in a broad range of cognitive, affective and 
emotional aspects as well. 

Through the act of inquiry, along with authentic 
disciplinary tasks, students acquire resilience 
(OER 1/12 LYJ), curiosity (OER 04/09 KM), 
forms of self-directness and student autonomy/
agency (OER 51/08 MB, OER 20/10 TAL) and 
self-concept and disciplinary identities (OER 
1/12 LYJ). Students in a baseline study also 
reported that they become more open-minded 
(OER 25/15 KBK), and experienced more 
fun and joy in their learning through inquiry 
(OER 20/10 TAL). Consequently, their student 
motivation, interest and engagement improved 
(OER 51/08 MB, NRF2015-EDU001-IHL11, 
OER 13/11 JR), especially their interest and 
attitudes towards science (NRF2015-EDU001-
IHL11, OER 04/09 KM, OER 46/08 FSK). Finally, 
students are reported to have acquired critical 
thinking (NRF2015-EDU001-IHL07, OER 25/15 
KBK), creativity and creative problem solving 
(OER 1/12 LYJ, OER 20/10 TAL, OER 07/10 
LCH), and greater societal/global awareness 
(OER 25/15 KBK; OER 07/10 LCH). They also 
acquire collaborative/teamwork dispositions and 
communication skills (OER 25/15 KBK, OER 
20/10 TAL, OER 07/10 LCH, OER 18/10 KB, 
OER 1/12 LYJ), and have learned to conduct 
student-led knowledge construction, which is 
also a form of disciplinary inquiry practice (OER 
19/15 TS, OER 30/09 MSK).

4. Recommendations and Future 
Research 
In the new global economy, one of the pressing 
needs of the local curriculum is balancing rigour 
and joy of learning. This has been mentioned in 
a speech (and other several talks thereafter) by 
Ong Ye Kung, Minister of Education (MOE, 2018), 
with an emphasis on the latter. One of the least 
mentioned and explored form of inquiry in the 
local studies reviewed is aesthetics inquiry. While 
the one study in the arts potentially covered some 
forms of inquiry processes, it was not explicit 
what aesthetics inquiry looks like and what it can 
bring to the current perspectives and approaches 
on Inquiry-based Learning, which are largely 
based on the sciences and humanities. Although 
the affordances of the arts in optimizing the joy of 
learning has been well discussed in the literature 
(Costes-Onishi, in press), the possibilities of 
developing an aesthetics-based inquiry learning 
across disciplines has not been explored in-
depth. It would be worthwhile to research on the 
ways  Inquiry-based Learning can be infused with 
aesthetics, which promises not only to deliver the 
capacity of an individual to blend scientific and 
artistic thinking,  but also to nurture the kinds of 
mind that are necessary for the future (Gardner, 
2008). This will balance rigour in the current 
approaches to IBP with the students’ capacity to 
encounter an optimal experience that motivates 
to pursue and persevere in any chosen activity 
(Csikszentmihalyi, 1990). 

Likewise, in Science, many schools surveyed 
reported the use of inquiry instruction but these 
are skewed towards teacher-directed inquiry and 
verification experiments. There continues to be a 
tension between IBP and exam preparation, as 
documented above. The new Science syllabus 
to be rolled out in 2023 (for upper secondary) 
continues to encourage the use of IBP but with more 
explicit reference to student agency, specifically 
in problem posing, argumentation, collaborative 
problem solving, and making learning more 
relevant. The underlying principle is to change a 
common perception among teachers that inquiry 
is a fixed process of going through the inquiry 
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cycle’s stages, towards the focus on the inquiry 
practices - gathering evidence, using evidence 
to produce explanations, argumentation, and 
communication - all aspects that are essential to 
knowledge building. Further studies in Science 
could continue to document such pedagogical 
shifts as well as interventions to help teachers 
improve their understanding and implementation 
of inquiry practices.

Finally, many of the studies cited above have 
been relatively small-scale studies. There is a 
need for larger studies that examine the efficacy 
of inquiry-based pedagogies across different 
school contexts to identify challenges to inquiry-
based classroom instruction and how these might 
be addressed in terms of policy, school culture, 
teacher education and classroom practice 
(including assessment practice). This would 
include examining current teachers’ conceptions 
and practices of inquiry (e.g., understandings of 
the purposes of inquiry, pedagogical approaches 
used to support Inquiry-based Learning, etc.), 
student attitudes and responses to Inquiry-based 
Learning (e.g., engagement, levels of interest, 
joy of learning, etc.) and the efficacy of different 
forms of scaffolding and guidance to better 
support inquiry processes and achievement 
of the system’s curricular aims. In response to 
Minister Ong’s calls for a passion-driven learning 
process that is self-directed and lifelong because 
young people are motivated to learn, it will be 
important to investigate the role of inquiry in 
promoting these qualities of education.
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Project No. Title of Research Principal 
Investigator

Year of 
Completion

Sample: School 
Subject

LSL 03/05 ZBH Inquiry and computer based modelling for primary science 
learning

A/P Zhang 
Baohui 

2006 Science

LSL 01/04 TSC Designing pedagogical supports for enabling inquiry learning 
through a learning community approach

A/P Tan Seng 
Chee 

2008 Science

RI 6/06 SL Examining teachers' understanding of inquiry-based learning in 
primary schools

Lim Siew-Lee, 
Shirley

2009 Science

OER 04/09 KM Enhancing Inquiry-Based Teaching Through Collaboration 
Between Pre-Service and In-Service Teachers

A/P Tan Aik Ling 2011 Science

OER 22/08 ZBH Sustaining and Scaling up Modeling and Visualisation 
Technologies Enhanced Inquiry-based Science Learning (MVT 
II)

Ast/P Zhang 
Baohui

2012 Chemistry, Physics, 
Biology

OER 46/08 FSK PB 11 @ School : A Large Scale Study on the Effect of "Physics 
by Inquiry" Pedagogy on Secondary One Students' Attitude and 
Aptitude in Science

Dr Wong Jon 
Sien Darren

2012 Science

OER 22/09 PEW Identifying and Building Drama Pedagogical Practices in 
Singapore

Ast/P Wales 
Prudence Ellen

2012 Drama (integrated to 
STELLA Programme 
and other subjects)

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

A/P Mark 
Charles Baildon

2013 Social Studies

OER 13/11 JR Enhancing Students’ Interest, Engagement, and Understanding 
of Primary and Secondary School Science Concepts by Means 
of Task Explanations and Task Predictions: An Experimental 
Study

Ast/P Rotgans 
Ingmar Jerome

2013 Science

OER 30/09 MSK An Embodied Modeling-Based Inquiry Activity Towards 
Participatory Learning Environments

Dr Kim Mi Song 2014 Science 
(Astronomy)

OER 07/10 LCH Images of Practice in Arts Education in Singapore A/P Lum Chee 
Hoo

2014 Music, Visual Arts, 
Drama, Dance

OER 20/10 TAL Partnership For Change Towards Science as Inquiry in 
Elementary Science Classrooms: Collective Responsibility of 
Teachers and Students

A/P Tan Aik Ling 2014 Science

OER 18/10 KB STEP* for the Future: Investigating Pedagogical Change in New 
Approaches to Learning and Teaching in the Knowledge Age

A/P Manu Kapur 2015 Science

OER 11/11 JY Designing a Physics Curriculum for Developing Students' 
Science Competencies

Ast/P Yeo Ai 
Choo, Jennifer

2015 H2 Physics

OER 01/12 LYJ Hands-on and Minds-on Learning of Science using a Microbial 
Fuel Cell

A/P Lee Yew Jin 2016 Science

OER 52/12 LJY The Implementation of a Broad-Based, Inquiry-Oriented 
Curriculum within a Singaporean Senior School Context: 
Transitional Experiences, Challenges and Enablers

Prof Hung Wei 
Loong, David

2017 Whole School

OER 15/13 TLT Engaging Secondary School Students in Authentic Research 
Projects Based on Environmental Science Theme

Dr Tan Lik Tong 2017 Science

OER 17/14 KBK Core Research Programme: Baseline Investigation of Science 
Pedagogy

Dr Kwek Beng 
Kiat, Dennis

2017 Science, Physics

OER 19/15 TS Understanding Teachers' Knowledge and Practice of Lower 
Secondary Geographical Investigations

Dr Seow Ing 
Chin Dorothy 
Tricia

2018 Geography

OER 25/15 KBK CORE Research Programme: Baseline Investigation of Social 
Studies and Character & Citizenship Education Pedagogies in 
Singapore Classrooms

Dr Dennis Kwek 2019 Social Studies

NRF2015-
EDU001-IHL07

IASA: Investigative Analysis and Structured Argumentation for 
seeding critical thinking and inquiry skills for the 21st century

Dr Seah Lay 
Hoon

In-Progress Science

NRF2015-
EDU001-IHL11

Framing questions for inquiry: An implementation study of a 
minimalist designed innovation (SMILE) in Singapore schools

Dr Wu Longkai In-Progress Science

NRF2015-
EDU001-IHL12

Signature Programmes in Humanities: The Historian’s Lab & 
Sustainability Lab

A/P Mark 
Charles Baildon

In-Progress History/Geography

AFR 02/15 JY From Images to Writing: A Formative Assessment Approach 
for Developing Understanding of  Abstract Concepts in Primary 
Science

Ast/P Yeo Ai 
Choo, Jennifer

In-Progress Science

Annex A: List of projects used in synthesis.
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Annex B: Distribution map of inquiry-based pedagogies/inquiry-based learning projects.
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Annex C: Conceptual map of inquiry-based pedagogies.

Refer to the following pages for deeper details of each section of the map.
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RQ3: From these studies, what are the student 
outcome measures used or studied, including 
cognitive, affective outcome measures, to 
examine the effectiveness of inquiry-based 
pedagogies/learning?

Data Collection and Filtering
Generation of a initial shortlist of projects 
began with searching through our NIE project 
databases for words such as “inquiry”, “historical 
investigation”, “geographical investigation”, 
“enquiry” in the title, keywords, and abstracts of 
projects. By consulting experts on IBP/IBL and 
using ERIC Database’s thesaurus, we surfaced 
additional keywords such as “questioning”, 
“argumentation”, “discovery learning”, 
“questioning techniques”. 

We were provided with 62 possible projects 
focusing on IBL/IBP funded by NRF, MAF and 
ERFP. We excluded projects without final reports 
that we could analyse. Of the remaining projects, 
we read through their abstracts and identified 29 
proejcts to be potentially useful for the synthesis. 
We excluded projects that focused on forms of 
teacher inquiry (such as pedagogical inquiry, 
reflective inquiry or other forms of professional 
learning) as they did not fit the research questions 
defined. 

Data Extraction
We extracted the 29 projects’ final reports 
and read through them, generating 1-2 page 
summaries of studies that remained capable of 
providing information to answer our 3 research 
questions. We excluded projects that could not 
address any of these 3 research questions. This 
resulted in 23 projects that were usable for the 
synthesis work (See Annex A). These summaries 
were generated using a template that required 
extraction of information on the project such as 
title, principal investigators, school levels, school 

Annex D: Qualitative meta-synthesis methodology.

The methodology used follows the qualitative 
meta-synthesis approach described by Finfgeld-
Connett (2018), although due to the urgency of 
the task, we adopted an abridged version. We 
began with the broad area of the task which was 
to investigate, broadly, the use of inquiry-based 
pedagogies (IBP) and inquiry-based learning 
(IBL) in Singapore schools. 

Research Questions
Three original questions were provided by the 
Ministry of Education as guiding questions to 
drive the synthesis. These were:

1. From observations of teaching and 
learning practices, what are teachers’ 
understanding of IBL?

2. From observations of teaching and 
learning practices, are different subject 
teachers’ understanding of inquiry 
learning similar or different and how does 
that influence teachers’ enactment of IBL?

3. What may be meaningful cognitive and 
affective outcomes that would allow MOE 
and schools to ascertain the effectiveness 
of IBL?

We rescoped these questions to expand beyond 
studies that focused on observational data only, 
to other studies including interventions and 
surveys. We also reframed these questions into 
specific research questions:

RQ1: What are the specific inquiry-based 
pedagogical approaches used in these 
Singapore-based research studies?

RQ2: From these studies, what are the 
Singaporean teachers’ beliefs, understandings, 
or perceptions of inquiry-based pedagogies/
learning? How does that influence their 
enactment or implementation of inquiry-based 
pedagogies/learning? 
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subjects, number of schools, teachers, students, 
if available, as well as information relevant to our 
3 research questions.

Data Analysis and Reporting
We begin by clustering conceptual ideas from 
each research question and generating a 
concept map (Annex B) of the key ideas. For 
each concept, we referenced the project IDs that 
mentioned them. This clustering evolved around 
the 3 research questions and continued across 
the projects until data saturation was reached 
(no new concepts could be generated).

We then had a discussion with the IBP/IBL experts 
on the concept map to shift the clusters into macro 
concepts, refined concepts, and manipulated the 
map until it exhibits a degree of coherence and 
efficacy in explaining the key findings we will 
subsequently provide. This resulted in 3 main 
clusters on pedagogical approaches, teacher 
beliefs, and student learning outcomes. These 
were subsequently written up as the report 
shown above, with iterative discussions on the 
report findings by the experts until agreement 
was arrived.
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