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Abou t  t he  7 t h  Vo l ume

The 7th volume of OER Knowledge Bites is a consolidation of a series 
of symposiums that highlights some of the key research done at the 

Office of Education Research (OER) in the National Institute of Education, 
Singapore. 

This volume presents insights derived from research projects conducted 
during the third tranche of the Education Research Funding Programme 
(FY2013–2017) that are presented through a series of symposiums 
organised by OER and held at the Ministry of Education, Singapore. It 
highlights the work and impact of some of OER’s research projects in the 
following areas:

 » Language & Literacy

 » Math & Science Pedagogy Innovation

 » Levelling Up Low Progress Students

 » Teacher Professionalism & Learning



LANGUAGE
L I T E R AC Y& 
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Techno l ogy -Enhanced  Co -Occu r r ence  o f  Language  Lea rn i ng 
and  Language  Use ,  I n  and  Ou t  o f  C l a ss room

By Wong Lung Hsiang

Wong Lung Hsiang is a Senior Research 
Scientist with the Learning Sciences Lab 
under the Office of Education Research 
at the National Institute of Education. 
His primary research interests are 
in the areas of computer-supported 
collaborative learning, seamless learning 
and student-generated ideas.

Contemporary language learning 
scholars have been advocating 

the importance of situating language 
learners in the preferably authentic 
contexts of social interactions where 
language learning and language use 
co-occur. Language learners ought to 
nurture the sense of “communication with 
a purpose” to be motivated for language 
learning. Language as a practice and the 
ways it works in social action or is learnt 
in everyday contexts should not become 
irrelevant. Information communication 
technology (ICT) opens up the 
opportunities for compensating the lack of 
“big environment” out there, as educators 
may create “niche environments” with ICT 
for Chinese Language (CL) learners. Such 
environments are not just communities of 
learners, but also communities of practice, 
where CL learning and applications are 
interwoven. 

Thus, the research program on “Seamless 
Chinese Learning” (SCL) had been 
carried out with the objectives of proof-
of-concept and informing further techno-
pedagogical development, translation 
and diffusion of the stated learning 
practice in local K-12 schools. The SCL 
approach can be summarised in the 
following salient principles. 

 » First, to adopt ICT tools to support 
the pedagogy for leveraging 
students’ enthusiasm in online 
activities as well as for nurturing 
communities of CL learners/users. 

 » Second, to blend the ongoing 
learning process to students’ daily 
life, namely, to engage students 
in activities that tap on authentic 
CL resources (e.g., Chinese 
media, signboards, Mandarin-
speaking family members, etc.), 

with scaffolding to ensure students’ 
learning efforts in informal spaces 
are connected back to classroom 
learning. 

Several techno-pedagogical models have 
been developed based on the above 
principles which includes Move, Idioms! 
(for Primary 5) and MyCLOUD (for Primary 
3–5). Evaluations of the models had been 
carried out over the years, rendering 
positive outcomes such as significant 
increase in target students’ CL learning 
motivation, fostering of self-directed 
learning habits beyond classroom, 
improved student linguistic works and 
interaction skills, and gradual changes in 
CL teachers’ instructional styles towards 
student-centredness and constructivism.

A particular evaluation effort on MyCLOUD 
had focused on the analysis of students’ 
vocabulary usage in the social media 
they created for authentic, daily use of 
CL. With the intention of unpacking the 
contextual conditions in which MyCLOUD 
promoted the learning outcomes, we 
analyzed the social media with the aid of 
a corpus analysis system developed by 
Singapore Centre for Chinese Language. 
We selected a mixed-performing Primary 
3 class and imported the text components 
of 1,043 social media items created by 
the 37 students over 13 months to the 
corpus analysis system and obtained 
their raw vocabulary usage statistics. 
We then performed manual statistical 
analysis to discover the usage patterns 
across different contexts where individual 
social media were created. We classified 
them into four categories: classroom, 
home, other locations, and (based on) 
existing online photos (the students were 
also allowed to download online photos 
for social media creation). In addition, 
we lumped the last three categories into 
“informal contexts”, versus classroom as 
“formal context”. We have also scored 
all the social media based on a self-
developed and teacher-validated rubric 
with “language”, “context” and “task 
completion” as the major criteria.

The key findings of the evaluation effort 
were:

1. Most social media were created 
either in-class (28.2%) or at home 
(32.9%) (typical primary pupils’ living 
circle). However, 71.8% of the social 
media were created in informal 
contexts as a whole.

2. The mean score of social media 
created at “other locations” (3.5) is 
significantly higher than social media 
created in-class (3.1), according to 
our statistical analysis.

3. Students used significantly more 
“less frequent words” in informal 
contexts (22.8%) as compared to 
in-class (12.6%)—the use of less 
frequent words is an indicator of 
students’ less reliance on simpler, 
commonly used words and the 
richness in their vocabulary.

The results imply that extending 
language output activities beyond the 
classroom help students to go beyond 
the constraints of time and space. The 
rich and authentic daily experience and 
encounters provide the students more 
inspirations and triggers of vocabulary 
use, resulting in the improvement of the 
richness and quality of the artefacts 
created. Moreover, the students were 
well aware that they could share their 
social media with their classmates in 
the social network, thus giving them the 
sense of “communication with a purpose”. 
The low-stakes environment and the 
informality of the social network may also 
have facilitated students’ engagement in 
language usage. Students can tinker with 
their ideas and language without the fear 
of overt academic consequences. Thus, 
most students became highly motivated 
and enjoyed the ongoing “learning-by-
doing” process, and their communicative 
skills with CL had consequently improved.

Wong, L. H. (2018). Technology-
enhanced co-occurrence of language 
learning and language use, in and out 
of classroom. OER Knowledge Bites 
Volume 7 (pg. 6). Singapore: National 
Institute of Education.

How to Cite
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How  B i l i n gua l  a r e  S i ngapo rean  P reschoo l e r s?  P r e l im i na r y 
F i nd i ngs  f r om  t he  Home  Schoo l  Tr ans i t i o n  S t udy

By Viniti Vaish

Viniti Vaish is Associate Professor with 
the English Language & Literature 
Academic Group at the National Institute 
of Education. Her primary research 
interests are in the areas of bilingualism 
and biliteracy, cross-linguistic transfer in 
bilinguals, and enhancing bilingualism.

This study is about longitudinally 
documenting how bilingual 

preschoolers are when they enter Primary 
1. Eighteen preschoolers (6 each from the 
Malay, Indian and Chinese ethnic groups in 
the 6–7-year-old age group) are observed 
at home, preschool and in Primary 1, 
resulting in a large data set of naturally 
occurring speech in English and Mother 
Tongue (MT). These speech samples 
are currently being coded for three main 
measures of expressive language: Mean 
Length of Utterance, Lexical Diversity and 
Discourse Complexity. 

 » Mean Length of Utterance 
(MLUm): A count of the words 
and morphemes in one utterance. 
It is a measure of both language 
dominance and competence. 

 » Lexical Diversity (LD): The number 
of word types a speaker knows in 
each of the languages that he/she 
speaks. 

 » Discourse Complexity (DC): 
Knowledge of syntax a bilingual 
speaker displays in the languages 
that he/she speaks. 

At the point of writing this paper, MLUm, 
LD and DC have been coded for the 
first home observation for six of the 18 

subjects (two each from the Malay, Indian 
and Chinese ethnic groups).

Approximately 500 utterances per subject 
were coded for MLUm, LD and DC. The 
main findings for the six selected subjects 
during their first home observation were 
as follows:

 » All the subjects, except one, are 
English dominant as they produce 
more English-only utterances as 
compared with MT-only utterances. 
However, because the MLUm 
differentials are small, we can 
assume that all these children—
though English dominant—are not 
substantially more competent in 
English than in their MT. Most of 
the subjects had higher MLUms 
for translanguaged utterances as 
compared with English-only and 
MT-only utterances demonstrating 
that they are more expressive when 
they are allowed to mix languages 
freely in speech. 

 » All six subjects demonstrated a 
wide gap in lexical knowledge 
between English and MT. They 
knew many more word types in 
English (nouns, verbs, adverbs etc.) 
than in their MT.

 » In both English and MT, the 
subjects produced mainly simple 
sentence structures with very 
few complex and compound 
structures, implying not only that 
their knowledge of syntax in both 
English and MT is similar but that it 
is also poor in both languages. 

In conclusion, the trend in these findings 
that needs to be highlighted is that the 
children in this sample are in danger 
of losing their MT even though they are 
only in preschool. It is recommended 

that preschoolers should be given an 
intervention to improve vocabulary in both 
English and MT, as this variable shows 
the widest gap, and it is the foundation 
for strong language acquisition. As the 
children already know the basic word 
types in English, due to cross-linguistic 
transfer, these words can easily be 
learned in the MT, followed by more 
complex vocabulary in both languages. 

Vaish, V. (2018). How bilingual 
are Singaporean preschoolers? 
Preliminary findings from the 
home school transition study. OER 
Knowledge Bites Volume 7 (pg. 
7). Singapore: National Institute of 
Education.

How to Cite
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Wha t  Can  We  Lea rn  f r om  Ou r  Lea r n i ng?  Schoo l -Based 
Resea rch  E f f o r t s  a t  Teache r  P ro f ess i ona l  Deve l opmen t 
and  Eng l i s h  Language  Educa t i on
By Rita Elaine Silver

Rita Elaine Silver is Associate Professor 
with the Office of Education Research 
at the National Institute of Education. 
Her primary research interests are in 
the areas of reading comprehension 
instruction, language acquisition, 
classroom discourse, and teacher 
professional learning.

As we think about how to move the 
Singapore educational system 

forward, a crucial component is teacher 
professional development. After all, 
there would be no change in students’ 
opportunities to learn if teachers do not 
make changes in the ways they teach. 
In an earlier volume of OER Knowledge 
Bites, Tan Liang See (2017, p. 9) noted 
that teachers are “more receptive to 
incremental changes than drastic ones, it 
helps if these changes are built into their 
work routine in a gradual manner.” Time is 
needed for these incremental changes to 
take hold. Prior educational research has 
clearly established that sustained time is 
a crucial factor in teacher professional 
development. For example, Garet, et al. 
(2001, pp. 930–931) surveyed teachers in 
the U.S. and found that duration (number 
of contact hours and the overall time span) 
had a substantial influence on teachers’ 
professional learning.

Along with duration, collaborative school-
based research projects to enhance 
teacher professional development 
are crucial. This is part of the driving 
force for teacher professional learning 
communities (PLCs) in local schools. 
Teachers work in teams to address 
goals for student learning within that 
school. However, as PLCs are typically 
changed year-to-year, teachers might 
have difficulty being critical of their own 
practice, and external expertise might 
be needed to promote new ideas and to 
ground the PLC in what is already known 
from existing educational research. Thus, 
school-university collaborations which 

make best use of the expertise of teachers 
and researchers are recommended.

One example is a series of projects 
developed between an NIE research 
team and one local school. Teachers 
and school leaders were interested in 
professional development which would 
lead to pedagogical innovations and 
improvements for reading comprehension. 
The research team recommended that 
the teachers re-think how classroom 
discussions in reading comprehension 
lessons were led. Initial observations 
suggested that teachers tended to lead 
discussions toward answering a limited 
set of comprehension questions. This type 
of discussion might prepare students for 
examinations but was unlikely to enhance 
students’ independent reading skills. 
Together, the teachers and research team 
developed materials, designed lessons, 
and practiced leading discussions.

This collaborative effort led to changes in 
teachers’ understandings of what it meant 
to teach reading comprehension and in 
how they led reading comprehension 
discussions. However, these changes 
accrued gradually, over a 3-year period. 
The teachers were supported in their 
efforts by a research team that was 
committed to the multi-year project. 
The research team provided input on 

pedagogical practices that might be 
helpful to the teachers. The team also 
provided feedback on the teachers’ 
changing practices and developing 
understandings. Student gains were 
also gradual—developing along with the 
teachers’ developing expertise in new 
ways of leading discussions. This type 
of research in professional development 
provides strong evidence to support three 
recommendations:

 » Multiple years are needed for 
the collaboration to develop and 
be implemented and for teacher 
innovation and confidence in the 
innovation to mature.

 » Long-term commitment is needed 
from the researchers, the teachers, 
and the school.

 » PLCs and similar school-based 
efforts might be most effective 
when multi-year efforts are 
undertaken, rather than single-year 
initiatives.

References
Tan, L. S. (2017). The paradox of teacher 

agency. In D. Kwek (Ed.), OER Knowledge 
Bites Volume 4 (pg. 9). Singapore: National 
Institute of Education. 

Garet, M., Porter, S., Andrew, C., & Desimone, 
L. (2001). What makes professional 
development effective? Results from a 
national sample of teachers. American 
Educational Research Journal, 38(4), 
915–945.

Silver, R. E. (2018). What can we 
learn from our learning? School-
based research efforts at teacher 
professional development and English 
Language education. OER Knowledge 
Bites Volume 7 (pg. 8). Singapore: 
National Institute of Education.
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F r om t he  Me ta - Leve l  D i scuss i on

HIGHLIGHTS
The following is a summary of the meta-level discussion led by Senior Research Scientist Dr Phillip Towndrow from the Offi ce of 
Education Research (OER) at NIE. He discussed the common themes across the presentations with reference to the OER 3rd 
tranche research agenda and larger questions concerning language.

A theme that has emerged in OER’s 3rd 
tranche research is the understanding 
and making of connections between 
education and life in the wider world. 
Research has sought to make and 
deepen these connections. 

The three presentations fi t into a larger, 
long-running narrative related to language 
learning. It involves a search for answers 
to questions such as “What is language?” 
and “What is literacy?” There are no 
defi nitive answers as they are changing 
all the time, leading us to other questions 
such as “How is language learnt?” and 
“Why is language learning important 
in today’s society?”. Furthermore, 
investigation into questions of language is 
complicated by the fact that we are limited 
by what we can express. Researchers are 
driven by the need to generate language 
we can use to articulate understandings 
we have. 

The presentations delved into three things

 » Discussed how language needs 
to be re-contextualised in order to 
make meaning;

 » Discussed how there can be 
negotiation and transitioning; and

 » Refl ected the idea of agency in 
expression. 

The focus is not just on language 
as language but also on the whys 
of language—making real world 
connections, learning about ourselves 
and going beyond ourselves. Being wise 
is more than just knowing. 

Larger Questions on Language 
and Literacy

3rd Tranche Research Agenda Presentation Themes

HIGHLIGHTS
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F rom t he  Pane l  D i scuss i on

HIGHLIGHTS
After a series of presentations, Dr Phillip Towndrow chaired a panel discussion consisting of panelists Dr Wong Lung Hsiang, 
Associate Professor Viniti Vaish and Associate Professor Rita Elaine Silver. Questions and comments made by speakers and 
participants have been edited for brevity and clarity. The following are some highlights extracted from the discussion.

HIGHLIGHTS

Changing student or teacher-training 
strategies signifi cantly is not necessary 
and that teacher training is the same for 
all generations of teachers. The main 
components of teacher training include 
the following:

Direct Instruction Phase
 » Researchers meet teachers on 

a weekly basis for 2 hours, a 
commitment made by the school.

 » They read and discuss articles 
on strategies that teachers can 
adopt. This helps them understand 
prior research conducted. Their 
discussion include how to adapt 
the strategies to their own school 
and the possible concerns.

 » Researchers demonstrate and 
model the strategies, and compare 
them to other existing strategies.

 » Teachers watch videos of other 
teachers using the strategies from 
the pilot study. They also prepare 
samples of lesson plans using 
those strategies.

Having the support and long-term 
commitment of school leadership is 
essential for sustaining new practices. 
There are instances whereby the teachers 
only changed their instructional practices 
when the research team was in their 
school, but soon made the switch back 
to their regular routine when the research 
team departed. 

Teacher Training

School Support in Sustaining Changes

Next Phase
 » Teachers prepare their own lesson 

plans based on given models 
and select books they deem 
appropriate (which could be 
STELLAR books).

 » Teachers design lesson plans 
based on their own judgment of 
what students may respond to and 
what they may fi nd problematic.

 » Questioning the Author has 
initiate and follow-up queries: The 
teachers practise handling these 
queries with researchers playing 
the role of students. 

Lessons
 » Teachers teach the lessons while 

researchers observe them. The 
researchers then ask teachers for 
their thoughts on what they will do 
differently and provide feedback.

 » Teachers have the options to re-
read research articles, discuss 
again, and re-adapt the lesson 
plans accordingly.

For A/P Rita Elaine Silver’s project, her 
research team approached the school 
principal and they mutually agreed to 
make plans for a long-term study for up 
to fi ve years. The vice-principal and the 
head of the department of the English 
language were also on board. The 
school leadership encouraged teachers 
involved in the study to share with their 
colleagues. A/P Silver was also invited 
to talk with various teachers, including 
those teaching Mother Tongue, during the 
school’s professional development day. 

By A/P Rita Elaine Silver
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While the notion of seamless learning 
has evolved to exclude mobile devices, 
mobile devices do enhance the learning 
process. With mobile devices, one can 
build a virtual community where students 
can adopt a mindset to use the Chinese 
language. For example, as was done in 
some classes, even if students start with a 
mixture of English and Chinese language, 
the teacher can advise their classmates to 
help them learn by translating their English 
into Chinese for them. A theme that has 
emerged in OER’s 3rd tranche research 
is the understanding and making of 
connections between education and life 
in the wider world. Research has sought 
to make and deepen these connections. 

Students generally performed well in the 
study. However, the level of improvement 
in mixed-performance classes was more 
prominent than that of low-performing 
classes. Some additional measures to 
increase student motivation were taken 
in low-performing classes. For instance, 
students were encouraged to bring a 
favourite toy to class so they can work in 
groups to think of a scenario using the 
toys and write a paragraph in Chinese 
about it.

Importance of ICT in Seamless 
Chinese Learning

Student Outcomes in 
Seamless Chinese Learning

There are three main types of institutions 
that target the development of Mother 
Tongue at the preschool level: self-
help groups (i.e., Mendaki and Sinda), 
preschools and home. Collaborating 
with these three institutions is crucial 
in the structuring of an intervention. 
Interventions cannot target English only 
and have to respect cross-linguistic 
transfer. As such, a holistic approach to 
designing for all components (listening, 
reading, speaking and writing) of all 
languages should be considered.

According to the late University of 
Kansas child psychologists Betty 
Hart and Todd R. Risley, children from 
disadvantaged homes were found to 
have more impoverished vocabulary 
(fewer nouns and verbs) compared to 
middle-class children. However, in the 
Singapore context, this might not apply 
due to challenges such as relating local 
socioeconomic status to international 
benchmarks and the bilingualism of 
the children in A/P Vaish’s research. 
She also cautioned that comparing the 
vocabularies of monolingual and bilingual 
children was problematic. For example, 
bilinguals may seem to have a reduced 
vocabulary in a language as compared to 
monolinguals.

Moving forward, teachers should 
collaborate with parents. For example, 
preschools in Iceland actively collaborate 
between teachers and parents, which 
includes parents teaching classes and 
sharing their books. This coupling of 
parents and preschool instructors is 
missing in Singapore. 

Here are some ways to promote the 
learning of Mother Tongue and English in 
pre-schoolers:

 » Teachers and parents can work 
together to create a structure that 
allows children to have inputs in 
both languages

 » Collaborative scaffolding can be 
done between school and home to 
provide rich language activities

In terms of professional development 
for teachers and parents, they could be 
engaged in activities extending from 
home to school using technology (e.g., 
subtitled movies, games and shared book 
approach) to provide adequate exposure 
and input in both languages to children.

Preschool Intervention for 
Learning of Mother Tongue

Socioeconomic Status Professional Development of 
Preschool Teachers

By Dr Wong Lung Hsiang

By A/P Viniti Vaish
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A  S t udy  o f  Schoo l  Ma thema t i c s  Cu r r i c u l um  Enac ted  b y
Compe ten t  Teache r s  i n  S i ngapo re  Seconda r y  Schoo l s

By Berinderjeet Kaur

Berinderjeet Kaur is Professor with the 
Mathematics & Mathematics Education 
Academic Group at the National Institute 
of Education. Her research interests 
include the professional development of 
mathematics teachers, and classroom 
practices of expert and novice 
mathematics teachers.

Findings from two past studies funded 
by CRPP/OER, namely:

 » The Learner’s Perspective Study 
(Student Perspective on Effective 
Mathematics pedagogy: Stimulated 
Recall Approach): 2004–2009

 » CORE 2 Research Programme 
(Pedagogy and Assessment): 
2009–2015

have stimulated mathematics educators at 
NIE to question the stereotype of East Asian 
mathematics teaching. 

A programmatic research project was 
funded during the 3rd tranche to document 
“mathematics teaching” in Singapore 
secondary classrooms in a comprehensive 
manner. The main goal of the project is to 
collect a set of data for two studies to research 
the enacted secondary school mathematics 
curriculum. The two studies are:

 » Study 1: Pedagogies adopted by 
experienced mathematics teachers 
when enacting the curriculum.

 » Study 2: Experienced secondary 
school mathematics teachers’ use 
of instructional materials for the 
enactment of the curriculum. 

The Learner’s Perspective Study

Findings of The Learner’s Perspective 
Study (Student Perspective on Effective 
Mathematics Pedagogy: Stimulated recall 
approach) tell us the following about 
mathematics instruction of three competent 
Grade 8 teachers (Kaur, 2009):

 » The pattern of instruction in the 
classrooms of the teachers is as 
shown in Figure 1.

 » A lesson comprised instructional 
cycles that were highly structured 
combinations of Development 
(Concepts/Skills) (D), Seatwork (S) 
and Review of student work (R). 
Specifi c instructional objectives 
guided each instructional cycle, with 
subsequent cycles building on the 
knowledge.

CORE 2 Research Programme: 
Pedagogy and Assessment

Findings of the CORE 2 Research 
Programme: Pedagogy and Assessment 
(OER 20/09 DH; 2009–2015) related to 
the four models of instruction, Traditional 
Instruction (TI), Direct Instruction (DI), 
Teaching for Understanding (TfU) and Co-
Regulated Learning Strategies (CRLS), in 
Grade 9 mathematics lessons (Hogan et 
al., 2013) tell us the following:

 » Instructional practices for 
mathematics in Singapore 
classrooms cannot be considered 
either Eastern or Western but a 
coherent combination of both. This is 
because:

◊ TI provides the foundation of the 
instructional order; and 

◊ DI builds on TI practices 
and extends and refi nes the 
instructional repertoire, while 
TfU/CRLS practices build on TI 
and DI practices and extend 
the instructional repertoire even 
further in ways that focus on 
developing student understanding 
and student-directed learning. 

 » Four instructional practices—two 
TI practices (exam preparation and 
textbook focus) and two DI practices 
(structure and clarity, and revision)—
tie or link the four instructional 
groupings together in an orderly 
chain of instructional practice. Of the 
four, exam preparation is the most 
signifi cant. It is highly generative 
both directly and indirectly, reaching 
well beyond its own close family of TI 
practices into DI and TfU practices. 

 » Carefully selected examples that 
systematically varied in complexity 
(low to high) were used during 
whole-class demonstrations. 

 » There was active monitoring of 
students’ understanding during 
seatwork (teachers moved from 
desk to desk, guiding those with 
diffi culties and selecting appropriate 
student work for subsequent whole-
class review and discussion). 

 » Students’ understanding of 
knowledge expounded during 
whole-class demonstrations was 
reinforced by detailed review of their 
work done in class or at home, and 
lessons were both teacher- and 
student-centered.

 » Students deemed a mathematics 
lesson a good one when some of 
the following characteristics were 
present. The teacher:

◊ explained clearly the concepts 
and steps of procedures; 

◊ made complex knowledge 
easily assimilated through 
demonstrations, use of 
manipulatives and real-life 
examples;

◊ reviewed past knowledge;

◊ introduced new knowledge;

◊ used students’ work or group 
presentations to give feedback to 
individuals or the whole class;

◊ gave clear instructions related to 
mathematical activities for in-class 
and after-class work;

◊ provided interesting activities for 
students to work on individually or 
in small groups; and 

◊ provided suffi cient practice 
tasks for preparation towards 
examinations.

Figure 1. Pattern of instruction in the classrooms.
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Note: An in-depth analysis of the data 
was carried out using structural equation 
modelling (SEM).
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East Asian Mathematics Teaching 
Stereotype

The fi ndings of the Learner’s Perspective 
Study and also that of the CORE 2 Research 
programme—Pedagogy and assessment 
motivated mathematics educators at NIE 
to question the stereotype of East Asian 
mathematics teaching which is as follows:

The educators decided to delve deeper into 
the teaching and learning of mathematics 
at the secondary school level. They have 
embarked on a very large-scale study to 
explore the enacted school mathematics 
curriculum in Singapore secondary schools 
by competent teachers in Singapore 
secondary schools. This study is a 
programmatic research project funded by 
the third tranche of OER funding. The main 
goal of the project is to collect a set of data 
for two studies to research the enacted 
secondary school mathematics curriculum. 

The two studies are:

 » Study 1: Pedagogies adopted by 
experienced mathematics teachers 
when enacting the curriculum.

◊ How do teachers introduce and 
engage students in constructing 
conceptual knowledge?

◊ How do teachers engage 
students in developing fl uency 
with skills in computing?

◊ What mathematical processes are 
used and developed by teachers?

◊ How do teachers imbue desired 
attitudes for the learning of 

mathematics amongst their 
students?

 » Study 2: Experienced secondary 
school mathematics teachers’ use 
of instructional materials for the 
enactment of the curriculum.

◊ How do teachers select 
instructional materials?

◊ How do teachers modify the 
selected instructional materials?

◊ What are the characteristics of 
“instructional materials” that will

•  help teachers enact worthy 
instructional goals of 
teaching mathematics, and

•  ihelp students achieve 
desirable outcomes?

In addition at the programmatic level, a 
further question being explored is

◊ How does the pedagogy of 
competent teachers in Singapore 
secondary schools compare with 
that of mathematically powerful 
classrooms advocated by 
Schoenfeld et al. (2014)?

Some preliminary fi ndings of the studies are 
as follows.

Study 1

Based on the analysis of 21 enacted 
lessons (four teachers in two schools) it is 
found that:

 » The experienced teachers have 
tapped on the affordance of ICT 
to achieve their lesson objectives, 
though the role of ICT use may differ. 

 » The experienced teachers were 
observed to be very selective in 
their choice of questions to be 
used for teacher-modeling, guided 
practice and independent practice. 
There appeared to be generally a 
good alignment for these questions 
to ensure that the students have 
suffi cient practice to acquire the 
relevant mathematical skills to 
tackle such questions. 

 » The experienced teachers were 
also observed to weave in many 
short cycles of development and 
consolidation phases within each 
and between lessons to ensure 
that students reach a reasonable 
level of competency in the relevant 
mathematical skills.

Study 2

Based on an in-depth study of two cases, 
we notice that teachers do indeed use 
instructional materials to help students 
practise to gain procedural fl uency. 
However, beyond that, they:

 » use locally-designed notes to “make 
things explicit” for their students; and

 » carefully sequence practice 
examples to support mathematical 
reasoning.

Programmatic Level

The fi ve dimensions of mathematically 
powerful classrooms are i) The mathematics; 
ii) cognitive demand; iii) access to 
mathematical content; iv) agency, authority, 
and identity; and v) formative assessment. 
The dimension of mathematics was 
examined in the lessons enacted by two of 
the teachers. It was apparent that all four 
aspects of the dimension, namely:

 » Were the mathematical goals of the 
lesson apparent?

 » Were important ideas in the lesson 
connected with those in past and 
future lessons?

 » How were math procedures in the 
lesson justifi ed and connected with 
important ideas?

 » Were students engaged with 
mathematical ideas during lessons?

were apparent in the episodes of the 
lessons of the two teachers, though with 
varying density. 
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East Asian mathematics
teaching stereotype

Leung (2001) has noted that 
mathematics teaching in East Asia 
is “predominantly content orientated 
and exam driven. Instruction is very 
much teacher dominated and student 
involvement minimal”. Teaching is 
“usually conducted in whole group 
settings, with relatively large class 
sizes”. There is “virtually no group 
work or activities, and memorization of 
mathematics is stressed” and “students 
are required to learn by rote”. Students 
are “required to engage in ample 
practice of mathematical skills, mostly 
without thorough understanding” (pp. 
35–36).
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Teach i ng  Ma thema t i c a l  P r ob l em-So l v i ng  i n  t he
Ma thema t i c s  C l a ss room

By Toh Tin Lam

Toh Tin Lam is Associate Professor 
with the Mathematics & Mathematics 
Education Academic Group at the 
National Institute of Education. His 
primary research interests are in the areas 
of stochastic integrals and stochastic 
differential equations using Henstock-
Kurzweil approach, in particular, the 
Henstock’s version of the Ito integral, and 
Mathematics content knowledge of pre-
service and in-service teachers.

Despite the good performance of 
Singapore students and topping the 

world in various international comparative 
studies involving mathematics, we 
recognised that there was still room for 
improvement in the teaching and learning 
of mathematics. For example, some 
studies highlighted that our students were 
not doing well in assessment items that 
are non-routine to them.

The combined experience of our team 
members of the problem-solving project 
(most of whom were former classroom 
teachers) showed that despite problem-
solving being the heart of Singapore’s 
mathematics curriculum, it was not taught 
according to its true spirit. For example, 
anecdotal evidence shows that teaching 
problem-solving was interpreted by 
many teachers to refer to the teaching 
of various heuristics for different types of 
mathematics problems. This led the initial 
team members (Toh, Quek, Leong, Tay, 
Dindyal) to apply for a research grant in 
2008 as an effort to introduce problem-
solving in the mathematics classroom 
according to its true spirit. 

Spirit of Problem-Solving

We believe that the true spirit of problem-
solving is to equip our students with the 
opportunity and skills to struggle through 
non-routine problem. To that effect, 
teaching students about problem-solving 
by introducing them to a problem-solving 
model is crucial. The research team 
developed a problem-solving module that 

1. introduces students to the various 
processes of problem-solving 

grounded in Polya’s four-phase 
problem solving model; and

2. allows students to experiment with 
the various stages of problem-
solving through being engaged with 
one particular problem (rather than 
solving many problems within a 
short timespan). 

This module was termed as “mathematics 
practical lessons”, as it was based on 
the science practical paradigm (we 
interpreted problem-solving as the 
“practical” part of mathematics education 
in the same way that science practical is 
to science education). 

The Research Study

We used design research as our 
methodology, and the assumption is 
that many forms of learning, which are 
important objects of study, cannot, in fact, 
be investigated unless the conditions for 
their successful learning are supported 
fi rst. 

Using the “best-case scenario” approach, 
we chose our initial experiment school 
to be NUS High School. The results of 
the study show that, in fact, students in 
that school are able to respond to the 
various problem-solving processes. 
More importantly, problem-solving can 
be taught explicitly. Students from that 
school responded that this problem-

solving module had helped them to cope 
with regulating their “cognitive resources” 
which they had acquired from their usual 
mathematics classroom.

With the initial “success story” we 
obtained from NUS High School, we 
disseminated our fi ndings to teachers 
from the mainstream school. Teachers 
from more than 12 mainstream schools 
responded that the problem-solving 
module introduced in NUS High School 
was feasible (and in fact needed) in the 
mainstream schools. Four secondary 
schools committed to participate in this 
research in 2012, which marked the 
scaling up of our research to mainstream 
schools.

“ We believe that 
the true spirit of 
problem-solving 

is to equip our 
students with the 
opportunity and 
skills to struggle 

through non-
routine problem.
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In recognising the constraints of 
mainstream schools, the researchers 
worked with the individual schools to 
tweak the problem-solving package to fi t 
their needs. For example, the structures 
of the problem-solving lessons, the 
choice of appropriate questions and the 
teacher professional development were 
modifi ed to meet the constraints. Despite 
all these tweaks, all research schools are 
required to meet the basic requirement of 
the study:

1. problem-solving must be assessed;
2. the problem-solving module is 

meant for all students in the level 
and stream (and not meant for the 
elite few).

Much time was spent between the 
researchers and the teachers in fi ne-
tuning the package and the pedagogy of 
problem-solving. Toh, T. L. (2018). Teaching Mathematical 

Problem-Solving in the Mathematics 
Classroom. OER Knowledge Bites 
Volume 7 (pp. 15–16). Singapore: 
National Institute of Education.
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Conclusion

Our fi ndings show that students were 
able to respond to the requirements of 
our problem-solving requirement, and 
students showed a change in belief 
and improvement in their mathematical 
performance resulting from this study. 
Additionally, we found that teachers also 
exhibited a change in their belief about 
problem-solving, and we were able to 
capture examples of good classroom 
practices exhibited by some teachers in 
their teaching of problem-solving.

After its inception since 2012, the problem-
solving module is still a compulsory 
module for all students in the fi ve schools. 
One school rides on this problem-solving 
module to introduce to their students 
the use of mathematical language for all 
students for their subsequent years of 
mathematics education. Another school 
explored with the researchers on efforts 
to infuse problem solving into their regular 
mathematics curriculum. 

In summary, we have shown that the 
problem-solving module we developed 
using the science practical paradigm 
is sustainable in the various research 
schools that we worked with. In fact, our 
problem-solving module has raised the 
awareness among several other schools 
on the importance of problem-solving, 
and inspired several other schools to 
embark on introducing problem-solving 
into their curriculum (although not exactly 
along the same line of thought as our 
research project).

Resource

MProSE: http://math.nie.edu.sg/mprose
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Towa rds  t he  Deve l opmen t  o f  S t uden t s ’  Compe tenc i es  i n
P roduc i ng  Sc i en t i f i c  E xp l ana t i on  i n  Phys i c s

By Jennifer Yeo

Jennifer Yeo is Assistant Professor 
with the Offi ce of Education Research 
and Natural Sciences & Science 
Education Academic Group at the 
National Institute of Education. Her 
research interests include the role of 
representations in scientifi c explanations 
and argumentation.

The ability to produce scientifi c 
explanations is an important 

learning outcome in the local physics 
curriculum. Three research projects (OER 
13/08 JY, OER 11/11 JY and OER 13/13 
JY) were carried out to investigate how 
students went about producing scientifi c 
explanations in physics and how they 
could be supported to produce better 
explanations. 

Focusing the investigation on two 
main types of explanations found 
in physics—law-based and theory-
based—key fi ndings highlight the role 
of representations in mediating the 
conceptualization of an explanation, 
identifying the elements and structure of a 
scientifi c explanation, and establishing the 
importance of pedagogical micro-actions 
in developing students’ explanatory 
competences. The frameworks that are 
developed have the potential of guiding 
curriculum development, assessment 
of students’ explanatory competences 
and physics teacher professional 
development. 

A Triplet Model of Visualization 
for the Construction of Scientifi c 
Explanation in Physics

The construction of scientifi c explanation 
in physics entails two key processes—
abstraction and representation. 
Abstraction entails students having to 
shift their levels of conceptualization of 
a phenomenon from its physical objects 
and processes (e.g., man pushes car) to 
infer presence of abstract or microscopic 
entities (e.g., force) and their properties 
(e.g., spatial and temporal attributes) 
and relate these inferred entities with one 
another through laws or a set of theoretical 
assumptions.

As conceptualization of a phenomenon 
becomes more and more abstract, 
representations shift from more iconic 
depiction of the phenomenon to symbolic 
representations that represent a particular 
aspect of the phenomenon in focus (e.g., 
use of a mathematical symbol to represent 
the magnitude of force; use of a pictorial 
arrow to represent the direction of force). 

To relate the various inferred entities to 
one another, a system of mathematical 
resources (e.g., vectors, graphs, algebra) 
that has the affordance to relate these 
aspects is used to think and reason about 
how a particular phenomenon might 
come about. This three-level relationship 
between levels of conceptualisation and 
representation is referred to as the triplet 
model of visualisation, as illustrated with 
an example in Table 1 below. It provides 
an alternative framework to understanding 
students’ diffi culties with physics. 

A Framework of Scientifi c 
Explanation

Findings of the study identify three 
aspects (layers) that students need to 
attend to in constructing a scientifi c 
explanation. They are:

1. belief in the nature of science;
2. function; and
3. meta-functions of language. 

These are parallel with the dimensions in 
Halliday’s (1985) model of language—
context of culture, context of situations 

Levels of
Abstraction

Example Levels of 
Representational
Competence

Level 1: Macro

“He’s connected to both suitcase”

Level A: Iconic 
depiction

Level 2: Abstraction

“The car would give him an equal 
force but in the opposite direction”

Level B: Symbolic

Level 3: Relational

“So F = ma”

Level C: Formalism

Table 1. A triplet model of visualization for physics.
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and language (Halliday & Matthiessen, 
2004). In Halliday’s model, he perceives 
communication as an instantiation of its 
culture, realized through language use in 
a specifi c situation.

In a similar vein, the construction of a 
scientifi c explanation, whose conceptual 
nature is oriented towards the audience, 
is an instantiation of one’s belief in the 
nature of science (culture) through the 
selection and use of semiotic resources 
(language). In this respect, the framework 
captures the epistemological, ontological 
and representational characteristics of 
science. The aspect of function relates 
to the instantiation of the culture of 
science through the different types of 
explanations that can be produced, which 
is further characterized by its coherence, 
orientation to audience and precision. 
The bottommost layer relates to how the 
function of the explanation is realized with 
language resources—form, abstractness 
and representational scheme.

Among the value of this framework is 
its potential in bridging the language of 
social semiotics with science education. 
Teachers typically fi nd it diffi cult to 
master the language of systemic 
functional linguistics (SFL) to analyse 
the language demands of scientifi c texts 
(explanations in this case). This framework 
contextualises SFL model in the language 
of science, hence teachers do not need to 
learn a new language in order to analyse 
the representation/language demands 
of scientifi c explanations, increasing its 
potential of utility. This framework updates 
the prototype framework developed by 
Yeo and Gilbert (2014). 

Pedagogical Micro-Actions that 
Develop Students’ Explanatory 
Competences

What makes teaching great? Coe, Aloisi, 
Higgins, and Major (2014) reveal that 
excellent content knowledge and an 
understanding of the purposes of the 
pedagogical approach are not suffi cient 
to enact a pedagogical approach 
effectively. Rather, teachers need to 
know what specifi c actions to take, as 
well as “how, when, and why” to enhance 
students’ learning (Caena, 2011). Findings 
show that it is the specifi c instructional 
actions taken by a teacher as they work 
on students’ ideas, which is referred to as 
pedagogical micro-actions (Tay & Yeo, 
2017) that defi ne quality teaching. A set 
of pedagogical micro-actions, as shown 
in Table 2 on the next page, that focused 
on the various aspects of a scientifi c 
explanation (conceptual, cognitive, 
representational and epistemological) is 
needed to develop students’ explanatory 
competences.

Findings also show that these pedagogical 
micro-actions have to be constructed in 
real-time, and its construction entails a 
dynamic transformation of a teacher’s 
content knowledge, pedagogical 
knowledge, knowledge of students 
and contextual and environmental 
knowledge. Such fl exible and adaptable 
dispositions in deciding on “how, when, 
and why” a particular pedagogical micro-
action is taken amidst a complex and 
uncertain learning environment implies 
that a standalone workshop focused on 
acquisition of knowledge is no longer 
suffi cient; rather a critical examination, 

discussion and questioning of one’s 
practices in situations of uncertainty, 
unpredictability, swift change and 
complexity (Caena, 2011) are necessary. 
Such situations can only be found in a 
real classroom where learning is taking 
place, lending support to situational 
learning approaches such as lesson 
study (Takahashi & McDougal, 2016). 
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Type of 
move 

Issues addressed Dimensions of modelling 
competencies 

Clarify task requirement  Epistemological Clarification  

Clarify meaning of representations used  Conceptual, Discursive 

Evaluate adequacy of models  Epistemological  

Evaluate completeness of representations  Conceptual 

Evaluate coherence of models with scientific 
principles 

Conceptual 

Evaluation 

Evaluate adherence to conventions  Discursive  

Provide/seek justification (teacher or students) Explanation 

Modify models for greater clarity, coherence and 
adherence to scientific convention  

Conceptual 

 

Cognitive 

Explore alternative ideas; In-depth examination 
of phenomenon  

Modification  

Make explicit reference to or recalling scientific 
conventions associated with scientific model; 
Direct attention to specific features or parts of 
students’ models 

Cognitive  

 

Discursive 

 

 

Discuss the purpose of representations 
(presence or absence) in the model 

Exploration 

Clarify task requirement  

Cognitive 

 

Conceptual 

Referencing 
conventions 

Clarify meaning of representations used  Discursive 

Focusing  Evaluate adequacy of models  Discursive 

Meta-
representation 

Evaluate completeness of representations  Epistemological 

Table 2. Pedagogical micro-actions.

explanatory
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F rom t he  Me ta - Leve l  D i scuss i on

HIGHLIGHTS
The following is a summary of the meta-level discussion led by Associate Professor Lee Yew Jin from the Natural Sciences & 
Science Education Academic Group at NIE. In his discussion, he highlights key insights arising from the three presentations.

HIGHLIGHTS

Presentation 1
What Do 

Experienced 
Mathematics 
Teachers Do

Presentation 2
How Students 

Solve 
Mathematics 

Problems

Presentation 3
Science 

Explanation in 
Physics

This empirical research that characterizes competent teachers in Singapore and 
their use of instructional materials is an important area to study in Singapore. 
One of the fi ndings from this research showed that exam preparation, contrary 
to its negative connotations, can be important and generative for learning in 
the classroom.

The following are some questions worth exploring in the future:

 » When and why do teachers switch between directed and less directed 
approaches? Do they elicit feedback or are they more concerned with 
coverage?

 » What features mediate teachers’ pedagogical choices (e.g., level, topic, student 
ability)? What is specifi c to the discipline and what is generic?

 » Does a pedagogical content knowledge lens help shed light?

 » Is there a “Western” mathematics pedagogy?

The MProSE math problem-solving programme, with its incorporation of math 
“practical” lessons, made invisible thinking visible for both inspection and 
introspection of knowledge and skills.

Setting MProSE against theories of practical work, A/P Lee referenced Millar’s 
Level 1 (task specifi cation and classroom activities) and Level 2 (teacher’s 
objectives and learning outcomes) framework, originally articulated in the 
context of science practicals. In his view, M-ProSE does a type of reverse-
engineering by compelling learners to display and slow down their thinking 
during Level 2 where problem-solving operates to Level 1. The latter is the 
realm of actions and behaviours in the world.

This research has helped shed light on what makes a good scientifi c explanation 
and the competencies students may need to construct one.

The research fi ndings about the different topics being associated with different 
types of explanations is linked to Kind & Osborne’s (2016) argument that there 
is in fact seven styles of reasoning in science. As such, the implication is that 
one should not insist on a single way of sense-making in science or a single 
way of doing science—science is a multi-faceted cultural enterprise.

Reference
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F r om t he  Ques t i on -and -Answe r  Sess i on

HIGHLIGHTS
After a series of presentations, Associate Professor Lee Yew Jin and the presentation speakers chaired a panel discussion 
consisting of panelists Professor Berinderjeet Kaur, Associate Professor Toh Tin Lam and Assistant Professor Jennifer Yeo. The 
following are some highlights extracted from the discussion.

F rom t he  Ques t i on -and -Answe r  Sess i on

HIGHLIGHTS

Common Attributes of Competent Mathematics Teachers

Assessment Practices in Mathematics Problem-Solving

Thought Processes and Representation in Science

Tasks that are Well-
Prepared

Learning tasks, practice tasks 
and home-based tasks are 
prepared in a coherent and 
mindful manner in which the 
complexity and incremental 
cognitive demand are carefully 
considered.

Level 1: Teachers often 
“destroy” a problem by 
solving it themselves because 
they want students to mirror 
their instructions. This is not 
necessarily a negative method 
of teaching problem-solving; it 
can serve as a starting point.

Level 2: When students are 
confi dent in using knowledge 
and their procedural fl uency 
has been regulated, teachers 
are happy to allow students 
to work on problem-solving 
independently.

Classroom Management 
Style that Promotes 21st 
Century Competencies

Ground rules are clearly 
established at the beginning of 
the school year for students. 

Students are empowered to take 
charge of their own learning by 
encouraging them to explore 

Assess Process and 
Product

The MProSE math problem-
solving programme’s assessment 
strategy and scoring rubric are 
designed to assess both process 
and product. Weaker students 
are encouraged to struggle to 
use the Pólya stages while better 
students are encouraged to go 
beyond just fi nding the solution.

Students Learning

Most teachers routinely check 
in with their students on their 
understanding of certain 
concepts, allowing them to 
address any misunderstandings 
immediately.

and ask questions rather than 
providing them with answers 
when they come across 
challenges.

Create conducive group-
learning environment for 
students by allowing them to 
decide their own group mates.

Teaching Problem-Solving 
in Classrooms

An estimated of 70% of 
Singapore teachers teach 
for problem-solving, not just 
about problem-solving. These 
teachers allow students 
to develop concepts and 
procedural fl uency before 
engaging them in the use of 
cognitive resources to solve 
problems. There are two levels 
in which problems are used:

Teachers also assess students’ 
reasoning processes regularly 
by asking them to evaluate 
the diagrams that they draw. 
This allows them to ascertain 
if the students evaluation is 
coherent with the evidence and 
knowledge available.



LEVELLING UP
LOW PROGRESS STUDENTS



23Vo lume 7 |  2018 |

My t hs  abou t  NA /NT 
S tuden t s ’  Sc i ence 
I n f e r ence  Sk i l l s :
Compe tenc i es  and 
P red i c t o r s

By Teo Tang Wee

Teo Tang Wee is Associate Professer 
with the Natural Sciences and Science 
Education Academic Group at the 
National Institute of Education. She 
is a social equity scholar in science 
education and applies a critical lens 
to examine diverse equity issues in 
science education that affect learners 
who are underrepresented in the local 
and international literature.

How would you rate Normal 
Academic (NA) and Normal 

Technical (NT) students’ science 
inference skills on a scale of 0 (none) 
to 10 (very good)? Your rating suggests 
your pre-conceptions about NA and NT 
students’ abilities in handling higher-order 
thinking questions. What is this rating 
based on and how accurately does it 
refl ect students’ competencies in making 
science inferences?

This article reports on a small section of 
a large-scale science education study 
about NA and NT students’ science 
learning. In 2014, 4,582 Secondary 1 
and 2 students in 247 NA and NT classes 
from 39 mainstream and co-education 
secondary schools in Singapore 
participated in a study which investigated 
students’ science learning. The study 
involved students taking three science 
tests and one student survey. The fi ndings 
debunked some of the “myths” and prior 
assumptions about NA and NT students’ 
competencies in science learning.

Myth 1: Teachers have accurate 
knowledge about students’ 
science competencies

A simple and interesting exercise 
was conducted. Teachers from the 
participating schools were invited to 
attend a workshop during which research 
fi ndings were shared. Prior to the 
workshop, they were provided with the 

three science inference tests and asked 
to predict the three most challenging 
items in each test. 

Their responses were collated and 
compared with the research fi ndings 
obtained from Rasch analysis. 
Interestingly, their predictions were mostly 
inaccurate, meaning that items that were 
predicted to be challenging for students 
turned out to be relatively easy for them. 
The unprecedented outcomes of teachers’ 
predictions could be understood in a 
few ways but—most importantly—it 
challenges the assumptions that we, as 
educators, know best about students 
and how personal observations from prior 
teaching experiences may not always 
refl ect a better understanding of students’ 
competencies. This underscores the 
importance of having research-informed 
practice so that assumptions and 
personal constructions about students 
may be continually refi ned. 

Myth 2: Science inference skills 
are taught during science lessons

“Infused” is probably a safer word to use as 
compared to “taught”. Science inference 
skills are not explicitly mentioned in the 
syllabus, but it is certainly a 21st century 
competency and hence, espoused in the 
science curriculum framework. 

The three science inference tests were 
designed to be progressively diffi cult 

by tweaking some of the items in the 
previous test. However, the students’ 
science inference skills were found to 
have “decreased” when comparing 
the fi rst and third (last) test. I used the 
quotations marks because, while the 
mean scores for the Secondary 1 NA and 
NT groups dropped signifi cantly, there 
are two possible interpretations of this 
fi nding: 

1. The students’ science inference skills 
deteriorated/worsened—this could 
be a result of the lack of emphasis on 
developing science inference skills 
over the academic year.

2. The incremental diffi culty of the 
tests did not match the change in 
students’ science inference skills. 

Myth 3: Science inference 
questions are too diffi cult for NA 
and NT students 

As part of the construction process of the 
three science tests, they were validated 
by experts who had relevant experience 
in teaching and researching on NA and 
NT students’ science learning.

One common feedback received was 
“it is too diffi cult”. During my preservice 
lessons, many student-teachers made 
the same comment and requested for 
the answer keys. It turned out that the 
fi ndings were very different from what 
my colleagues and student-teachers 
expected. If the tests were unrealistically 
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diffi cult, I would have expected to see 
skewed results. However, a normal 
distribution of the items along the scale 
in the Wright map was obtained, implying 
a good spread of diffi cult and easy 
items, with most of them having average 
diffi culty. 

Furthermore, the students’ abilities were 
normally distributed. In fact, the items’ 
mean diffi culties and the students’ mean 
abilities were not more than one standard 
deviation apart. For Secondary 2 NA 
students, the mean of the item diffi culty 
and the mean of the student ability 
matched. The separation increased in this 
order: Secondary 2 NA, Secondary 1 NA, 
Secondary 2 NA and fi nally, Secondary 
2 NT. This means that the diffi culty of 
the test best matched the ability of the 
Secondary 2 NA students. 

Myth 4: NA and NT students have 
different diffi culties in making 
science inferences

There is some degree of truth in this myth. 

One test item was found to be highly 
challenging for all four groups of students. 
The item required them to make a 
prediction of the length of a wavy strand of 
hair which was longer than the given ruler. 
In order to answer the question, students 
had to make a reasonable estimate of the 

length of the hair while it was stretched 
out straight or upstretched (wavy). 

For Secondary 1 and 2 NA students, 
the test item which evoked intuition 
on identifying laboratory safety signs 
was the easiest, and another item on 
identifying the sharp jaws that sharks 
needed in order to prey on animals was 
the next easiest. The order was reversed 
for the Secondary 1 and 2 NT students. 
For Secondary 1 and 2 NA students and 
Secondary 2 NT students, another test 
item was the second most challenging 
question—in part, it required English 
profi ciency in understanding “similarity” 
versus “sameness”. 

What Can I Do About It?

Strong predictors of the students’ science 
inference skills were identifi ed from the 
study. These are areas that teachers can 
focus on if they wish to build students’ 
science inference competencies.

For Secondary 1 NA students, the 
positive and signifi cant predictors were 
the students’ self-views in science 
learning and their views about the nature 
of science respectively. 

For Secondary 1 NT students, it was 
their views of their science teachers. 
The mechanism that brought about 

Teo, T. W. (2018). Myths about NA/NT 
Students’ Science Inference Skills: 
Competencies and Predictors. OER 
Knowledge Bites Volume 7 (pp. 
23–24). Singapore: National Institute 
of Education.

How to Cite

improvements in students’ science 
inference skills was unknown. However, 
we have learnt that Secondary 1 NA 
students generally lacked confi dence 
in themselves and harboured rather 
inaccurate views about science and 
scientists. 

For Secondary 1 NT students, they 
reported having limited engagement in 
the classroom. The affective aspects of 
learning were important aspects to focus 
on if science interference skills were to 
improve. 



25Vo lume 7 |  2018 |

Tan, C. S. (2018). A Two-Tiered 
Approach to Supporting Pupils 
with Reading Difficulties in Primary 
3 Mainstream Classrooms. OER 
Knowledge Bites Volume 7 (pg. 
25). Singapore: National Institute of 
Education.

How to Cite

A  Two-T i e r ed  App roach  t o  Suppo r t i ng 
Pup i l s  w i t h  Read i ng  D i f f i c u l t i e s  i n  P r ima r y 
3  Ma i ns t r eam C l ass rooms
By Tan Chee Soon

Tan Chee Soon is Lecturer with the 
Psychological Studies Academic Group 
at the National Institute of Education. 
She is also a Registered Psychologist 
in Singapore. Her research interests are 
in literacy assessment and intervention 
as well as systems support for students 
with reading difficulties. 

The purpose of this study is to 
develop a process that will 

systematically identify and support 
Primary 3 pupils with reading difficulties 
in two schools in a targeted manner using 
a two-tiered approach. The objectives of 
the study are: 

1. To identify and support pupils with 
reading difficulties; 

2. To raise the reading ability and self-
perception as readers of pupils with 
reading difficulties;

3. To increase teacher efficacy in 
supporting pupils with reading 
difficulties.

In the first phase, universal screening of 
all Primary 3 pupils in the experimental 
school and a comparison school was 
conducted. Thirty pupils with the lowest 
oral reading fluency scores from the 
experimental school were matched with 
30 pupils from the comparison school who 
had similar oral reading fluency scores. 
The reading progress of these struggling 
readers in both schools was monitored 
before and after the implementation of the 
two-tiered approach in the experimental 
school.

During the second phase, the class-
wide peer tutoring programme—known 
as Peer Assisted Learning Strategies-
Modified (PALS-M) programme—was 
implemented in the experimental school. 
Based on progress monitoring data of the 
30 pupils from the experimental school, 
18 pupils who did not make sufficient 
progress were identified and received 
Tier 2 interventions as determined by the 
academic problem-solving process over 
a period of 3 months. The problem-solving 
approach is a systematic analysis of 

instructional variables to isolate target skill 
deficit and design targeted interventions 
(Barnett, Daly, Jones, & Lentz, 2004). Tier 
2 interventions were conducted thrice a 
week after school hours in small groups 
of 3, with each session lasting 30 minutes. 

Professional Learning Communities 
meetings were held to discuss pupil 
progress. Based on the progress 
monitoring data, Tier 2 instructors 
were able to ascertain the difficulties 
faced by these pupils and whether they 
were responding adequately to the 
interventions used. 

Results 

The class-wide peer tutoring programme 
had a positive effect on pupils’ reading 
comprehension. The effect of the 
intervention on reading comprehension is 
notable as it suggests that PALS-M not only 
provides all students with opportunities 
to read aloud, but also requires them 
to actively negotiate meaning beyond 
what was read—a critical skill in reading 
comprehension. The emphasis of PALS-M 
on reading comprehension and the use 
of differentiated questions may have 
contributed to improvement in reading 
abilities. While reading to a peer may 
have a positive impact on reading skills 
among struggling readers, it might also 
have surfaced their reading difficulties 
and this might have affected their self-
concept as readers. Prior to the current 
study, pupils were used to choral reading 
and might not have been aware of their 
reading difficulties.

While the Tier 2 interventions seemed to 
have limited impact on students’ reading 
skills, it had a small positive effect on their 
perception of reading competence and 
attitude towards reading. Students may 
have benefitted more if they had received 
reading support from school personnel 
who had prior experience in working with 
struggling readers. 

Results from the study revealed that 
teachers were not equipped with the 

knowledge of monitoring pupil progress 
and needed guidance in designing 
intervention plans to address specific 
reading difficulties without assistance. 
We may need to encourage teachers to 
embrace the philosophy that all students 
can learn and need to be empowered 
with the skills to succeed. 

In addition, prior to the current study, many 
teachers were not familiar with monitoring 
individual pupils’ reading progress 
using curriculum-based measures and 
interpreting progress monitoring charts. 
This study suggests that teachers 
would benefit from knowledge and skills 
related to literacy strategies, formative 
assessment and academic problem 
solving which would in turn help them 
to remediate the problems faced by 
struggling readers in their classroom. 

Reference
Barnett, D. W., Daly, E. J., Jones, K. M., 

& Lentz, F. E. (2004). Response to 
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of increasing and decreasing intensity. The 
Journal of Special Education, 38, 66–79. 
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F rom t he  Pane l  D i scuss i on

HIGHLIGHTS
After a series of presentations, Associate Professor Kenneth Poon chaired a panel discussion consisting of panelists Professor 
Annabel Chen, Assistant Professor Teo Tang Wee and Dr Tan Chee Soon. Questions and comments made by speakers and 
participants have been edited for brevity and clarity. The following are some highlights extracted from the discussion.

HIGHLIGHTS

Removing or Reducing 
Reading Load

Navigating Neuroscience 
Literature

For the Beginners: Understanding Neuropedagogy

Implementation of Education 
Interventions

Neuropedagogy

Further Research on Low-
Progress Learners

 » Teachers can remove or reduce the 
reading load of Science inference 
test questions to better cater to 
Normal (Academic) and Normal 
(Technical) students by including 
more diagrams, graphs, pictures 
and tables.

 » For examples of text-reduced 
Science inference tests, contact 
Assistant Professor Teo Tang Wee 
at: tangwee.teo@nie.edu.sg 

 » It is crucial to be aware that 
neuroscience research, much like 
any other research, are context-
based thus the fi ndings and 
recommendations may not be a 
one-size-fi ts-all solution.

 » It is therefore recommended, when 
reading neuroscience research, to 
frame it as “gathering ‘tools’ in your 
‘tool-kit’”. This provides educators 
with a variety of choices based 
on their discretion and personal 
judgment during their “tool” 
selection for use in classrooms.

The following is a list of readings that can help you get started on understanding neuropedagogy:

• Tokuhama-Espinosa, T. (2014). Making classrooms better: 50 practical applications of mind, brain, and education science. New York, 
NY: W. W. Norton & Company.

• Alber-Morgan, S., & Alber, S. R. (2010). Using RTI to teach literacy to diverse learners, K-8: Strategies for the inclusive classroom. 
Thousand Oaks, CA: Corwin Press. 

• Collier, C. (2010). RTI for diverse learners: More than 200 instructional interventions. Thousand Oaks, CA: Corwin Press.
• Hale, J. B. & Fiorello, C. A. (2004). School neuropsychology: A practitioner’s handbook. New York, NY: Guilford Press.
• Howard-Jones, P. A. (2014). Neuroscience and education: Myths and messages. Nature Reviews Neuroscience, 15(12), 817–824. 
• Mercer, C. D., & Mercer, A. R. (1989). Teaching students with learning problems. Columbus, OH: Merrill Publishing Co. 
• Wendling, B. J., & Mather, N. (2009). Essentials of evidence-based academic interventions. Hoboken, NJ: John Wiley & Sons.

 » Researchers have to be cognisant 
of bigger issues beyond the 
education context such as taking 
into account the social aspects 
of a child when implementing 
interventions to ensure the 
effectiveness of the programme.

 » For early intervention to produce 
sustainable results, continued 
engagement is crucial especially 
with children from disadvantaged 
environments.

 » In a nutshell, neuropedagogy 
refers to teaching methods that 
harness both the mind and body to 
enhance learning.

 » Neuropedagogy is not just limited 
to low-progress learners, but can 
also potentially empower learners 
across the learning spectrum.

 » The following are some research 
areas that teachers have expressed 
interest in (for researchers to 
address):

◊ Curation of subject- and level-
specifi c instructional strategies 
that are proven to work in 
classrooms.

◊ Exploration of potential 
collaborative research efforts 
between the education ministry 
and National Institute of 
Education.

◊ Methods to nurture 
socio-emotional learning 
competencies in low-progress 
learners.

◊ Sharing of teaching strategies 
that teachers can implement in 
classrooms to effectively teach 
to the different needs.
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An  Exp l o r a t o r y  S t udy  o f  Beg i nn i ng 
Teache r  Men to r i ng  P r ac t i ces  i n  S i ngapo re

By Low Ee Ling

Low Ee Ling is Professor and Dean 
with the Offi ce of Teacher Education 
at the National Institute of Education. 
She is an internationally renowned 
expert in Teacher Education and World 
Englishes and is constantly invited to 
deliver keynote addresses in both these 
disciplines.

Since 2009, the Principal Investigator 
(PI) and her team have been building 

an evidence base in order to help inform 
policy on and practice of initial teacher 
education (ITE) programmes in four 
related research projects. 

From these projects, it was found that 
during the fi rst 2 years of teaching, many 
beginning teachers (BTs) encountered 
various challenges in classroom 
management, time management and 
working with parents, to name a few. 
During the critical transition period 
from pre-service learning to beginning 
teaching, school support and mentoring 
are crucial to BTs’ socialisation into the 
school culture, and to their professional 
growth.

It was found that a supportive and sharing 
school culture, strong and structured 
mentoring, and individualised support 
and mentoring strategies were some 
strong supporting factors that were 
helpful for BTs’ professional growth in the 
fi rst 2 years of teaching. During visits to 
schools participating in the Instructional 
Mentoring Programme (IMP), offi cers of 
Academy of Singapore Teachers (AST) 
also sensed that there existed school 
variations in terms of the implementation 
of BT mentoring. We therefore felt a 
need to explore school support for and 
mentoring of BTs in Singapore. 

IMP is a 2-year long mentoring 
programme introduced by AST in 
2015 to develop effective Instructional 
Mentors (IMs). The aim is to provide 
instruction-focused support for BTs and 
to enhance BTs’ professional expertise 
and effectiveness for student learning 

through mentoring and skilful teaching. 
We therefore collaborated with offi cers 
from the Ministry of Education (MOE) 
and AST to investigate how the mentoring 
of BTs in Singapore schools has been 
implemented, and its success factors, 
primarily based on the IMP. Our objectives 
are:

a. To describe and measure patterns 
of mentoring practices in Singapore 
schools;

b. To explain the factors affecting the 
success of those practices;

c. To measure the impact of mentoring 
practices on mentee instruction; and

d. To identify opportunities for 
the enhancement of mentoring 
practices.

To fi nd out what are the factors 
that contribute to the successful 
implementation of BT mentoring, we are 
specifi cally interested in:

a. What is the intention of the 
implementation of mentoring at the 
level of AST, IMP, and schools?

b. How is the implementation being 
enacted in IMP, and in schools?

c. What is the impact of the 
implementation?

d. What are the factors that lead to 
successful implementation and 
positive impact? 

e. What are the suggestions for 
improvement in IMP, in school-level 
leadership and support, and in 
mentor-mentee work?

To answer these questions, we used 
a mixed-methods design. The table 
below shows a summary of the research 
methods.

It was found that BTs from schools 
participating in the IMP and the Skilful 
Teaching and Enhanced Mentoring 
(STEM) programme rated the following 
factors signifi cantly higher than those 
from schools with no offi cial mentoring 
programmes: structured support, 
pedagogical support and socio-
emotional support. 

Interviews with school leaders, CIMs, IMs, 
and BTs from schools that participated 
in the IMP also showed that the IMP was 
highly valued by the participating schools. 
Factors that contribute to successful 
implementation of BT mentoring include: 
strong support and trust of school leaders, 
structured mentoring (e.g., professionally 
trained expert mentors, localised 
mentoring tools and materials, timetabled 
time for regular mentor-mentee meetings 
and discussions, offl oading, etc.), and 
mentees’ growth mindset. These fi ndings 
suggest the importance of school-based 
structured mentoring programmes for BTs.

Low, E. L. (2018). An Exploratory Study 
of Beginning Teacher Mentoring 
Practices in Singapore. OER 
Knowledge Bites Volume 7 (pg. 
28). Singapore: National Institute of 
Education.
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i n  Teacher  Mento rsh ipTOP TIPS
Based on the research fi ndings of “An Exploratory Study of Beginning Teacher Mentoring 
Practices in Singapore” by Professor Low Ee Ling.

Characteristics 
of Effective 

Mentor-Mentee 
Relationships in 

Schools

Structured Mentoring Process
Designing a proper mentoring 

structure for both the mentor and 
mentee.

Dedicated Time
Purposefully setting aside time 

(i.e., timetabled time) for mentoring 
to take place. 

To further enhance the effectiveness, these two factors have to be underpinned by a 
supportive school leadership. 

Benefi ts of a Cross-Disciplinary Mentor-Mentee Relationship

From Prof Low’s series of research, it was found that pairing a mentor 
from a different discipline as that of the mentee has several benefi ts. 
They include:

Provides Fresh Perspectives

 » The presence of new and fresh perspectives can continuously 
promote both the mentee and mentor’s professional growth.

Compartmentalises Assessment and Mentorship

 » While the mentee reports to the head of department for 
administration and assessment purposes, he or she receives 
mentorship from a mentor who is independent of the 
assessment process.

 » The mentee is thus safe in the knowledge that he or she can 
learn from their mistakes that have zero to little impact on his 
or her assessment during the mentorship period. 
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Teache r- Lea r n i ng  i n  us i ng  P roduc t i v e  Fa i l u r e  f o r  Ma thema t i c s 
Lea r n i ng

By Lee Ngan Hoe

Lee  Ngan  Hoe  is  Associate  Professor  
with  the  Mathematics  &  Mathematics  
Education  Academic  Group  at  the  
National  Institute  of  Education.  His 
research interests include the teaching 
and learning of mathematics at all 
levels – primary, secondary, and pre-
university, covering areas such as 
curriculum development, metacognition, 
constructivism, technology, and textbooks.

In the revised Advanced-level (A-level) 
mathematics curriculum, junior 

college (JC) mathematics teachers are 
encouraged to employ constructivist 
pedagogy to deepen students’ 
understanding of concepts and develop 
relevant 21st century competencies. To 
support pedagogical shifts, teachers 
were introduced to the Productive Failure 
(PF; Kapur, 2012; Kapur & Bielaczyc, 
2012) learning design when it was 
translated across key concepts in the 
A-level statistics curriculum in 2015. 
Given teachers’ pivotal role in realising 
new pedagogical approaches, a key 
objective of the translational project was 
to build teachers’ capacity. Here, we 
outline the professional development (PD) 
efforts and insights drawn from the effects 
of teacher learning. 

Teacher Learning in Using 
Productive Failure

In line with constructivist epistemologies, 
PF requires teachers to build upon 
students’ prior knowledge in instruction. 
Given this demand, the PD workshop 
designed for all JC mathematics teachers 
afforded the understanding of what 
students might go through in PF and the 

development of teachers’ content and 
pedagogical content knowledge. 

Participants experienced the two-
phased PF cycle in the workshop: They 
first worked collaboratively to evaluate 
students’ solutions that were produced for 
a complex problem targeting a statistical 
concept, and then generated ideas on 
how they could instruct the targeted 
concept effectively through these 
solutions. The trainer then consolidated 
teachers’ responses, building upon their 
ideas to show how student-generated 
solutions could be built upon to instruct the 
targeted concept. Five such workshops 
were conducted, and teachers got 
access to workshop materials that were 
continually revised to better support their 
learning. 

As the PD workshop attracted the 
participation of a third of the JC 
mathematics teacher population, another 
set of workshops was designed for 
teachers who championed the PF teaching 
method in their JCs to aid the diffusion 
of PF. These “champion teachers” were 
equipped with the necessary knowledge 
and skills to help their colleagues better 
appreciate the teaching method, get 
insights into PF’s design principles to 
support their colleagues in implementing 
the method in their classes. 

Effects of Teacher Learning 

To assess the effects of teachers’ learning, 
analysis of teachers’ enactment of PF, 
measures of their students’ learning, and 
surveys of their schools’ perceptions of 
PF were collected. 

Results revealed that lowly rated 
consolidation lessons conducted by 
the teachers were significantly related 
to lower performance on conceptual 
understanding items on the post 
assessments by their students, attesting 
to the important roles teachers play in 
ensuring the deep learning of concepts. 

For teachers who enacted more than one 
PF unit during the project, lessons that 
were conducted in the second year of 
implementation were significantly better 
rated than those in their first. This could 
be due to more targeted PD materials, 

possible better collegial support from 
champion teachers, and more in-site 
research team’s support, providing 
insights into the support factors that 
could affect teachers’ enactment of new 
learning designs. 

From the surveys, at least eight JCs 
indicated interests to continue to use PF 
beyond the project. In addition, the project 
also witnessed the voluntary formation 
of a Networked Learning Committee by 
eight JC mathematics teachers to design 
PF units for topics of their interest. These 
results suggest the possible sustainability 
of constructivist teaching methods in the 
JC mathematics classes.

Implications of Teacher Learning 
of Productive Failure 

Given a possible link between PF 
consolidation quality and conceptual 
understanding, PD for teachers’ leveraging 
of constructivist designs should target 
at how students’ ideas could be built 
upon in effecting deeper learning of 
concepts. In changing teachers’ practice, 
effective PD should also include in-site 
and collegial support, and professional 
learning communities. Future research 
could examine how teachers could 
independently design tasks that embody 
constructivist principles, thus sustaining 
their use in practice. 
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Re -cu l t u r i ng  Pedagog i ca l  P r ac t i ce :  Embedd i ng  D i s sonance  t o 
P romo te  Teache r  Agency  and  Leade r sh i p

By Tan Liang See

Tan Liang See is Senior Research 
Scientist and Assistant Dean (School 
Partnerships) with the Offi ce of 
Education Research at the National 
Institute of Education. Her research 
interests include curriculum innovation, 
high ability studies, teacher learning and 
talent development.

The launch of initiatives such as 
Thinking School Learning Nation 

(1997) and Teach Less Learn More 
(2004) are attempts to support schools 
and teachers to engage diverse learners’ 
needs, capacities and aspirations. 
Teachers are encouraged to be the agents 
in adapting their current pedagogical 
practices. To inject such fl uidity in the 
pedagogical practice requires teachers to 
have a heightened sensitivity to students’ 
learning needs, make decisions about 
the curriculum, and exercise professional 
judgments on their practice.

In examining the conditions that foster 
teachers’ roles and capacities in 
reframing curriculum and pedagogical 
practices, we identifi ed sociocultural 
leverages that draw out teacher agency 
and teacher leadership from a suite of 

projects. Here, we outline the processes 
and outcomes of curriculum innovation 
that create dissonance in teachers and 
their practice. 

Re-culturing Pedagogical Practice 
in the Contexts of Curriculum 
Innovation and Teacher Learning

Our study on the context-process-
outcome of curriculum innovation 
emerged a host of critical elements—
stakeholders, school vision and mission, 
value of the innovation, risks, learners’ 
needs, teachers’ knowledge and 
expertise—in order to be successful. 

Our studies showed that the 
implementation of curriculum innovation 
helped teachers to be more thoughtful 
in their pedagogical practice with 
the aim to engage students. Unlike 
the standalone teacher professional 
development workshops and courses, 
curriculum innovations provided spaces 
for teachers to ask questions about their 
own practice, make curriculum decisions 
and judgments on their practice. These 
processes engaged teachers to examine, 
interpret and reconfi gure pedagogical 
practices using a variety of tools. 

The curriculum innovation process 
fostered practitioner insights and 
catalysed teacher professional growth. 
For instance, the use of metalanguage 
signaled the school leaders’ willingness 
to embrace possibility thinking, activating 
teachers’ agentic behavior and building a 
culture for risk-taking and change. With 
the support of school leaders, curriculum 
innovation created opportunities for 
recognising student learning needs, 
which in turn increased teachers’ effi cacy 
and fl exibility in pedagogical practice. 
The people, process and tools helped 
teachers to experience social discourse 
around the practice of teaching and 
learning.

In summary, the implementation 
of curriculum innovation provided 
opportunities for teachers to recast 
curriculum and practice and gave rise 
to the following benefi ts: (1) it triggers 
teachers’ curiosity to fi nd relationships 
between the core and enriched curricula; 
(2) it builds teachers’ capactiy to design 
curriculum; (3) it fosters teachers’ capacity 
to review and refi ne curriculum; and (4) it 
facilitates a shift in pedagogical practice. 
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Teacher Leadership Emerged from 
Inquiry of Pedagogical Practice

We also learn that the shift of the mode 
of professional development from 
standalone workshops and courses 
to engaging teachers in a fl uid and 
iterative process created opportunities 
and spaces for experimentation in the 
classrooms and posed ill-structured 
contexts for teacher learning.

In exploring and experimenting 
pedagogical practice in the ill-structured 
contexts, teachers were drawn to 
examine students’ responses and had to 
ask further questions about their practice. 
These spaces enabled the inner dialogue 
where teacher were dissatisfi ed about 
their own practice and began to question 
the way they practice. 

Such situations encouraged teachers to 
refl ect and reimagine their practice, which 

in turn increased teacher ownership of 
being the change agents. Moreover, 
there was the provision of a teacher-led 
platform where a dialogic space was 
made available to co-opt peers into the 
deliberation of pedagogical practice. 
Such platform involved teachers to 
make explicit pedagogical connections, 
deepen pedagogical content knowledge, 
and foster teacher leadership whereby 
intra- and inter-networks developed and 
were sustained. 

Teachers who took on such participative 
roles in these collaborative and networked 
learning spaces became the catalysts 
both within and beyond the schools. 

Implications 

Our fi ndings suggest the following ways to 
engage teachers in learning and building 
epistemic change beyond implementing 
learning tasks or lessons:

 » To redesign teacher education 
programmes and teacher’s daily 
work to ask questions about their 
practice, discuss and solve job-
embedded pedagogical issues 
with peers; 

 » To develop the quality of teacher 
inquiry both at the individual 
and community levels to foster a 
culture of critical (pedagogical) 
inquiry as a stance on teaching for 
professional growth;

 » To recognise the use research 
evidence to inform practice is a 
form of teacher expertise; 

 » To conduct research to understand 
how to harvest tacit knowledge.

“ Teachers who 
took on such 

participative roles 
in these collaborative 

and networked 
learning spaces 

became the catalysts 
both within and 

beyond the schools. 
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F r om t he  Pane l  D i scuss i on

HIGHLIGHTS
After a series of presentations, speakers Professor Low Ee Ling, Associate Professor Lee Ngan Hoe and Dr Tan Liang See led 
a panel discussion. Comments made by speakers have been edited for brevity and clarity. The following are some highlights 
extracted from the discussion.
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1. New pedagogical ideas for teachers

◊ When encountering new pedagogies 
recommended by education 
researchers or policymakers, teachers 
may struggle to adapt.

◊ Questions may arise from teachers. How 
can I materialise your pedagogical idea 
within my current teaching constraints? 
Can someone guide me and walk 
alongside my in this journey? What can 
we remove from our current syllabus that 
might no longer be relevant?

2. Introduce change slowly and intentionally 
instead of implementing massive and drastic 
changes over a short period of time.

1. Teacher learning on a lifelong continuum

◊ It is important to note that learning does 
not end the moment a teacher begins 
his or her teaching journey in school. 
They develop from beginning teachers 
to experienced teachers and so on. 
As such, there is a need to consider 
the entire continuum of learning 
experiences when discussing teacher 
learning.

2. Content and structural changes

◊ In Dr Tan Liang See’s research, the 
team found that the removal of high-
stakes examination did not enable 
mind-shifts in teachers. Rather, it is 
the nurturance of an inquiry stance in 
teachers that could potentially kick-start 
mind shifts. A habit of inquiry can be 
nurtured by encouraging teachers to:

•  Have inner dialogues and ask 
questions about their own teaching 
practices and professionalism; and

•  Engage in deep and open dialogue 
sessions among themselves.

Walk With Me 
 » Show empathy: Start from where 

they are and work with them to 
solve problems together. 

 » Questioning techniques: Instead 
of asking “how are you going to 
do it”, ask “how can we work on 
this together?”

 » Avoid assumptions: Do not 
assume the hypothesis of 
what teachers need is indeed 
what they need. Have an open 
mind-set when introducing new 
pedagogies and be prepared to 
change implementation plans. 

Is Time a Constraint? 
 » Time might not necessarily 

always be a constraint in the 
process of mind-shift. If we give 
ourselves the opportunity to think 
deeply and differently about what 
we want to achieve, changes in 
mind-set can occur eventually. 

All Ready to Act?
 » “If action is the business end of 

education research, and if action 
is the thing we see and do, we 
need to better understand what 
is going on before attempting to 
change something.”

– Phillip Towndrow
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