How Singapore Became a Global Leader in K-12 Education and Strategies for an Al-
Driven Future

Abstract

Singapore’s public education system has evolved into one of the world’s highest-
performing K-12 systems, particularly since the 2000s. This report examines the reforms,
policies, pedagogical shifts, teacher development, assessment changes, and
infrastructure investments that underlie Singapore’s leading outcomes — from consistently
top-tier Programme for International Student Assessment (PISA) results to exemplary
equity and STEM achievement. Key initiatives such as Thinking Schools, Learning Nation
(TSLN), Teach Less, Learn More (TLLM), 21st Century Competencies, and sustained ICT
Masterplans have progressively transformed teaching and learning. High-quality teachers,
arigorous yet adaptive curriculum, and a balanced emphasis on both excellence and
equity have been pivotal. International benchmarks attest to Singapore’s success: for
example, Singapore was the top-ranked country in PISA 2015 and maintained elite
performance in 2018 across reading, mathematics, and science, while also leading in
global science and math studies (TIMSS) with the vast majority of students achieving
advanced benchmarksmoe.gov.sgmoe.gov.sg.

Looking ahead, this report proposes school-level strategies to ensure Singapore’s
educational leadership endures in the age of artificial intelligence (Al). These
recommendations include updating curricula to embed Al and digital literacies,
empowering teachers with Al-focused training and tools, leveraging Al for personalized
learning, cultivating students’ Al literacy and ethical awareness, and integrating Al
thoughtfully while preserving Singapore’s emphasis on values and holistic development.
Through these measures, Singapore can continue to “learn for life” and remain at the
forefront of global education in a rapidly changing technological era.

Introduction

Education in Singapore is widely recognized as a national priority and a cornerstone of the
country’s development strategy. From modest beginnings at independence, Singapore’s
schools have achieved “world-beating levels of performance in math, science, and
literacy”asiasociety.org. By the 21st century, Singapore routinely ranks at or near the top of

international education benchmarks. In PISA 2015, for instance, Singapore was the
highest-performing country in all three tested domains (reading, mathematics, science).
Even in the most recent cycles, Singapore has remained among the very best: in PISA 2018,
Singapore’s 15-year-olds placed second worldwide (behind only a select group of Chinese
provinces) and continued to outperform all other OECD countries in reading, math and
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science. Notably, Singapore couples excellence with equity — its lowest socio-economic
quarter of students score well above OECD averages, a testament to an education system
where “students from lower-SES homes are still performing better relative to international
standards”, even outshining the OECD mean. Likewise, in the TIMSS 2019 global
assessment of science and math, Singapore’s primary and secondary students not only
topped average score tables but also saw over 50% of students reaching the “Advanced”
benchmark in mathematics, far above international mediansmoe.gov.sg. These
outcomes underscore Singapore’s emergence as a leader in K-12 education, admired for
both high achievement and a commitment that “all students will be able to reach their
fullest potential, regardless of their starting points™.

This report explores how Singapore attained this global leadership in education,
focusing primarily on developments from the 2000s onward. We analyze the major reforms
and policies that reoriented the education system, the pedagogical and curricular
innovations to cultivate critical skills, the strengthening of teacher training and professional
development, the modernization of assessment methods to support holistic learning, and
the substantial investments in educational infrastructure and technology. Through this
analysis, we identify the core strategies and principles that have driven sustained
improvement in Singapore’s public K-12 schools.

Furthermore, as Singapore stands “at the threshold of a significant transformation” with Al
shaping the future, we provide actionable school-level strategies for the Al age. The
second part of this report proposes how Singapore can maintain and extend its educational
leadership by integrating Al and digital innovations in a way that enhances learning while
upholding the nation’s values. These recommendations target curriculum updates (infusing
Al and data literacy), teacher preparedness (training educators to harness Al tools), student
competencies (ensuring digital and Al literacy for all), personalized learning (using Al to
tailor education to individual needs), and ethical integration of Al (teaching and modeling
responsible use of Al). By proactively adapting to technological change — much as
Singapore has continually “rebalanced” its educational trade-offs in the past — Singapore’s
schools can continue to uplift learners and set global standards in an Al-driven future.

Literature Review

Educational scholars and international observers have extensively studied the “Singapore
model” to understand the ingredients of its success. A consensus in the literature is that
Singapore’s achievements stem from deliberate policy choices and continuous reforms
rather than cultural happenstanceasiasociety.org. One oft-cited factor is the quality of
Singapore’s teaching workforce. Research by Asia Society and others notes that the
Ministry of Education (MOE) carefully selects teachers from the top one-third of each
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cohort academically, and provides them specialized training at the National Institute of
Education (NIE)asiasociety.orgasiasociety.org. Teachers in Singapore are well-
compensated and supported, with structured career paths and 100 hours of annual

professional development entitlement to refine their skillsasiasociety.orgasiasociety.org.
This systematic development of “high-quality teachers” ensures effective delivery of a
rigorous curriculum in every schoolasiasociety.org. International comparisons (e.g. the

OECD’s Teaching and Learning International Survey) have indeed found Singapore’s
teachers to be among the best trained in the world, reflecting strong content mastery and

pedagogy.

Another key element identified in the literature is curriculum coherence and continual
renewal. Singapore’s curriculum is centrally designed, emphasizing deep understanding of
concepts — a feature exemplified by the famed Singapore mathematics approach focusing
on mastery of a few key topics in depth. At the same time, curriculum content has been
pruned and updated over the years to remain relevant. As early as the late 1990s, the
landmark TSLN vision advocated reducing rote content to make space for critical thinking
and inquiry. In 2005, the TLLM initiative further trimmed the syllabus by 20% to encourage
“more active and independent learning” and real-world application. Such moves align with
global calls for 21st-century skills — and indeed Singapore launched a Framework for 21st
Century Competencies (21CC) around 2010 to explicitly integrate skills like critical
thinking, communication, and civic literacy alongside core knowledge. Academic analyses
(e.g. by the OECD) have lauded Singapore’s ability to maintain strong fundamentals in
literacy and numeracy while innovating toward skills like problem-solving and
collaboration. This balance between foundational rigor and future-oriented competencies
is frequently cited as a reason Singapore achieves both high PISA scores and adaptability
in its graduates.

Additionally, policy continuity coupled with adaptive change is a theme noted in the
literature. Singapore’s education system is often described as being on a journey of
continuous improvement — a “learning system” that studies itself and learns from global
best practices. As Minister Ong Ye Kung observed, Singapore has pursued a “quiet
revolution” in education: even at the height of its success the system seeks to become
better. Researchers highlight that reforms in Singapore tend to be evolutionary and
evidence-based rather than abrupt. For example, instead of sudden decentralization,
Singapore granted schools measured autonomy through initiatives like cluster-based best
practice sharing and school excellence models, all while retaining central guidance on
standards. Policies are piloted and refined. The gradual phasing out of rigid academic
streaming (a practice in place since the 1980s) in favor of more flexible subject-based
banding by 2024 illustrates this careful change management — addressing stigma and
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equity concerns without sacrificing academic rigor. Such calibrated reforms, under a long-
termvision (e.g. “Every School a Good School”), have been noted by education scholars as
a strength of Singapore’s governance, ensuring stability with progress.

In summary, existing research and commentary suggest that Singapore’s K-12 educational
leadership arises from a synergy of strong policy direction, investments in teacher
quality, curricular innovation, accountability with support, and a culture of continual
learning in the system itself. This literature review provides context for the detailed
analysis that follows, which examines how these factors concretely played out in
Singapore’s educational developments from the 2000s onward.

Methodology

This report employs a qualitative analysis of policy documents, official data, and
international benchmarks to examine Singapore’s educational development and to
formulate future strategies. We reviewed publications from Singapore’s Ministry of
Education (such as speeches, press releases, and framework descriptions) for insights into
reform initiatives, curricular changes, teacher development programs, and technological
investments. We also analyzed data from internationally benchmarked assessments (PISA,
TIMSS) to evaluate outcomes in achievement and equity. By triangulating these sources -
government reports, academic and journalistic analyses, and comparative education data
—we constructed an integrated narrative of Singapore’s education system evolution. The
approach is akin to a case study of a national education system, using both historical
policy analysis (for the period ~2000-2025) and a forward-looking scenario analysis for
Al-era strategies.

No human subjects were involved and thus no primary data collection was necessary; the
methodology relies entirely on publicly available information and prior research. The
analysis section synthesizes this information thematically (reforms, pedagogy, teachers,
assessment, infrastructure, outcomes), while the recommendations section extrapolates
from current trends and expert opinions (including MOE’s stated strategies) to propose
concrete school-level actions. This comprehensive approach ensures that our conclusions
and recommendations are grounded in documented evidence and globally recognized
metrics, lending credibility and relevance to the dissertation’s findings.

Analysis
Educational Reforms and Policy Initiatives since the 2000s

Singapore’s educational trajectory in the 2000s has been marked by bold reforms set
against a backdrop of sustained vision. A chronological review of major initiatives is



summarized in Table 1 below, highlighting how each phase of reform built upon previous

gains:

Period Initiative / Policy

Late
1990s

Mid
2000s

Late
2000s

Early
2010s

Thinking Schools,
Learning Nation
(TSLN) - 1997

Teach Less, Learn
More (TLLM) - 2005

Compulsory
Education & PERI
Reforms - 2003-
2009

21st Century
Competencies
(21CC) Framework
-2010

Focus and Impact

National blueprint to promote creative thinking and lifelong
learning. Curriculum content was cut by ~30% to allow
inquiry-based learning; teacher training was enhanced and
schools were encouraged to share best practices. TSLN laid
the foundation for a more future-oriented education system.

Pedagogical movement aimed at quality over quantity in
teaching. “Teach better to allow students to learn more” -
teachers were urged to engage learners actively rather than
cover rote content. Curriculum was further reduced by 20%
to create space for project work, discussions, and
independent learning. TLLM re-focused the system on depth
of understanding and critical thinking.

Compulsory primary education was enacted in 2003,
ensuring universal enrollment. The Primary Education Review
and Implementation (PERI) committee (2009) recommended
holistic tweaks: introducing Programme for Active Learning
(arts, sports modules for all Primary 1-2 pupils), building
better infrastructure (school-based facilities like play areas
and smaller class spaces), and discouraging excessive exams
atyoung ages. These changes improved equity and
broadened learning from early years.

Systematic embedding of competencies like critical &
inventive thinking, civic literacy, communication skills and
social-emotional learning into the curriculum. MOE
published the 21CC framework with a clear vision of student
outcomes needed in a globalized, innovation-driven era.
Character and Citizenship Education (CCE) was strengthened
to instill core values (respect, responsibility, resilience, etc.).
This marked a shift to explicitly cultivate soft skills alongside
academic excellence.



Period Initiative / Policy

Early
2010s

Mid
2010s

Late
2010s

Integrated
Programmes (IP) &
Diverse Pathways
—2004 onward

Every School a
Good School -
~2012

Reduction of Exam
Stakes &
Broadening
Definitions of
Merit-2018
onward

Focus and Impact

The Integrated Programme was expanded, allowing high-
performing secondary students to bypass O-level exams for a
seamless six-year education culminating in A-levels or
International Baccalaureate. This policy reduced exam stress
and encouraged intellectual exploration for top students.
Concurrently, pathways in applied education (polytechnics,
specialized schools) were enhanced, reflecting a broader
definition of success beyond the traditional academic track.

Slogan encapsulating MOE’s drive to uplift all schools. Under
Education Minister Heng Swee Keat, greater support was
given for every school to develop unique strengths. Special
programmes were rolled out to all secondary schools: by
2017 each school had to implement an Applied Learning
Programme (ALP) (to connect academic knowledge with
real-world STEM or vocational applications) and a Learning
for Life Programme (LLP) (to develop character and values
through sports, arts or community
service)todayonline.comtodayonline.com. This policy
acknowledged that education is more than academics, and
that “distinctive schools” can flourish in every neighborhood.
It also sought to tamp down the societal overemphasis on a
few elite schools by ensuring quality and niche programs
everywhere.

As part of the “Learn for Life” phase, MOE moved decisively to
reduce excessive academic stress and refocus on lifelong
learning. From 2019, all exams and weighted assessments for
Primary 1 and 2 were removed; mid-year exams in various
other levels (P3, P5, Sec 1, Sec 3) were phased out by 2021.
Report books stopped listing class or level rank positions. The
PSLE scoring system was revamped in 2021 from an over-
precise T-score to broader achievement bands to “reduce
unnecessary competition” among young students. In
secondary education, streaming by labeled tracks
(Express, Normal) was abolished - to be fully replaced by
Subject-Based Banding by 2024, allowing students to take
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Period Initiative / Policy Focus and Impact

subjects at appropriate difficulty without being segregated
into fixed streams. These changes addressed the trade-offs
noted by policymakers between rigor and joy, and between
differentiation and stigmatization, aiming for an education
system that continues to uplift academically while “blunting
the distinction of results” to preserve students’ holistic well-
being.

Although beyond K-12, the national SkillsFuture movement
(launched mid-2010s) influenced schools by promoting the
mindset of lifelong learning and practical skills. Secondary
. and junior college curriculum began including Education and
SkillsFuture and i -
] . Career Guidance, and more opportunities for students to
2020s Lifelong Learning - . . . .

pursue applied learning or industry exposure. This reflects a

2015 onward . . . . .
cultural shift: meritocracy in Singapore is gradually being
“broadened” beyond exam scores to encompass skills and
attitudes, a change that schools are tasked to nurture from

young.

The overarching theme introduced in late 2010s, signaling a
new phase focused on student agency and lifelong learning
attitudes. Under this vision, policies like those above (exam
20205 Learn for Life — reductions, curricular refresh) were implemented. “Learn for
2018 onward Life” emphasizes that education’s goal is not a one-time
outcome (grades) but the capacity to continually adapt and
grow — a value ever more pertinent in the face of rapid

technological change.

Table 1: Major Educational Reforms in Singapore (2000s-2020s) and Their Focus.

As shown, Singapore’s Ministry of Education has been proactive and iterative in reforming
the system. Each wave of policy — from TSLN'’s early emphasis on thinking skills to the
Learn for Life vision — has reinforced a dual commitment to excellence and adaptability.
By systematically updating the policy framework, Singapore managed to avoid
complacency even as results were stellar. The government’s willingness to tackle sensitive
issues (e.g. reducing the dominance of exams and elite school pressure) indicates a
prioritization of students’ long-term well-being and love of learning, not justimmediate



academic performance. This policy environment set the stage for the specific changes in
pedagogy, teacher development, assessment, and infrastructure discussed below.

Curriculum and Pedagogy: Emphasizing Depth, Skills, and Joy of Learning

Curriculum development in Singapore has been characterized by careful balancing:
maintaining a strong core in traditional subjects (math, science, languages, humanities)
while progressively incorporating skills and pedagogies for a changing world. Since the
2000s, MOE has deliberately slimmed down syllabi to avoid content overload and rote
learning. The reductions of curriculum content by 30% (circa 1997) and then a further 20%
(2005) were intended to free time for “engaged learning” — where students participate in
discussions, experimentation, and inquiry. Indeed, since 2001 all junior college students
undertake a “Project Work” research project as part of national A-level exams, and
secondary curricula have incorporated more project-based assessments and group work
to nurture collaboration skills.

A signature shift came with the introduction of the 21st Century Competencies
framework (21CC). Under 21CC, the curriculum explicitly includes outcomes like critical
thinking, creative thinking, communication, and civic literacy. For example, MOE revised
the social studies and humanities syllabi to include global awareness and cross-cultural
skills, reflecting the “civic, global and cross-cultural literacy” in the 21CC list. Similarly,
problem-solving and reasoning are emphasized across subjects — the math curriculum
focuses on mathematical thinking and models, while science education was reformed
around inquiry-based learning, where students learn through questioning and
investigating rather than rote fact acquisition. This pedagogical approach aligns with MOE’s
prioritized Areas of Practice such as Inquiry-Based Learning (IBL) and Differentiated
Instruction, which have been promoted in teacher training (as discussed later). The net
effect is a classroom shift from teacher-centric lectures to more student-centered learning
experiences. Many schools adopted strategies like cooperative learning, Socratic
questioning, and use of ICT tools to make lessons more interactive following the TLLM call
to “teach the way students learn™.

At the same time, Singapore’s curriculum retained a strong STEM focus, which has been a
traditional strength. High standards in mathematics and science are maintained through
rigorous content (e.g. Singapore’s primary math curriculum is internationally known for
demanding mastery of concepts like whole-number operations, fractions, and problem-
solving heuristics). The payoffis seen in TIMSS and PISA results - for instance, 41% of
Singapore’s 15-year-olds were top performers in PISA mathematics (Level 5 or 6)
compared to an OECD average of 9%iea.nl, indicating the depth of mathematical
proficiency. To further bolster STEM, MOE established specialized schools (such as NUS
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High School of Math and Science, and the School of Science and Technology) and infused
computational thinking into curricula. By 2017, a “Code for Fun” enrichment programme
offered all upper-primary students an introduction to coding and robotics. In secondary
schools, the spread of Applied Learning Programmes (ALPs) in areas like robotics,
engineering design, and environmental science gave students practical avenues to apply
STEM knowledgetodayonline.com. The STEM emphasis is not merely about high scores;
it’s tied to economic and societal needs — as the Director-General of Education noted,

mastery of numeracy and science “provides a strong foundation to develop other skills...
and seize opportunities in STEM-related fields”moe.gov.sg. The curriculum, therefore,
continually reinforces Singapore’s technological and scientific literacy, preparing students
for a knowledge economy.

Crucially, Singapore’s pedagogy in the 2010s also began emphasizing the “joy of learning.”
Top leaders acknowledged the risk of an overly stressful system and the need to make
learning enjoyable and self-driven. Efforts such as removing exams for young learners, as
mentioned, were part of this. Schools also diversified pedagogy: outdoor education, arts,
and sports are incorporated for holistic growth. Co-Curricular Activities (CCAs) — like clubs
and teams — were made integral to school life (and eventually recognized in admissions
points systems), signaling that character and passion are as valued as academics. By
providing a broader palette of learning experiences (through initiatives like the LLP for
character and citizenship via experiential learningtodayonline.com), Singapore’s education
system worked to produce well-rounded individuals who not only excel in tests but also
enjoy learning, have moral grounding, and can work in teams. This holistic pedagogical
philosophy is encapsulated in MOE’s Desired Outcomes of Education, which envision
every student as a confident person, self-directed learner, active contributor, and
concerned citizen.

In summary, from 2000 onwards Singapore’s curriculum and pedagogy were continually
refined to sustain excellence in core academics while integrating new skills and making
learning more student-centric. The approach has been validated by outcomes: not only do
Singapore’s students score high on knowledge tests, but improvements have been noted
especially in higher-order skills. For example, PISA 2018 results showed reading literacy
improvement mostly at the high proficiency levels - the proportion of Singapore
students achieving the top levels 5/6 in reading jumped by 10 percentage points from 2009
to 2018, indicating successful nurturing of advanced skills like inference and critical
reading. Such evidence suggests that the curriculum and pedagogical reforms have borne
fruitin enhancing both the depth and breadth of student learning.

Teacher Training and Professional Development: Building a High-Quality Workforce
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If curriculum is the “what” of education, teachers are the “how.” Singapore understood
early that no reform can succeed without competent and motivated teachers. Thus,
teaching is treated as a high-status profession and teacher development is managed
centrally through rigorous systems. All teachers in Singapore are trained at the National
Institute of Education (NIE), ensuring a standardized high-quality preparation. Prospective
teachers are recruited from the top tiers of each cohort academically — typically the top
one-third of secondary or junior college graduates are eligibleasiasociety.org. Beyond
academic ability, candidates are vetted for commitment and disposition to teach diverse
learnersasiasociety.org. Once selected, they receive generous sponsorship (including a
monthly stipend about 60% of a teacher’s salary during training) to attract and retain talent
in the fieldasiasociety.org. This aggressive recruiting strategy means Singapore’s

classrooms are led by teachers who were themselves strong students — a factor often
linked to higher instructional quality.

Initial teacher education at NIE places emphasis on both content mastery and pedagogical
skill. Whether one enters through a diploma route (for those with A-Levels) or a degree
route, training is tailored to the Singapore curriculum and contextasiasociety.org. New
teachers must learn not only general classroom management but also the specific syllabi
and teaching methods effective for Singapore’s learners. NIE works closely with schools; a
beginning teacher is typically mentored by senior “master teachers” in a structured
induction program for the first few yearsasiasociety.org. The result is a well-supported
transition from theory to practice. Researchers have noted that Singapore’s new teachers
report feeling well-prepared in both subject content and pedagogy — a reflection of NIE’s
quality and the systematic mentorship in schoolsimprovingteaching.co.uk.

Professional development (PD) is another pillar. Singapore mandates that teachers
continually upgrade their skills. Each teacher is entitled to 100 hours of PD per year as
per Ministry guidelinesasiasociety.org. This can include courses at NIE (many teachers
pursue postgraduate diplomas or Master’s degrees with MOE sponsorship), workshops on
new pedagogies, or school-based learning sessions. Every school has a Staff Development
Officer who plans training activities targeting the school’s needsasiasociety.org. For
example, if a particular cohort is weak in writing, a school might organize a workshop on
teaching writing skills or invite a master teacher to coach staff. Common forms of PD in
schools include lesson study (a practice borrowed from Japan where teachers
collaboratively plan, observe, and refine actual lessons) and professional learning
communities focusing on topics like ICT integration or differentiated instruction.

In recent years, recognizing emerging needs, MOE launched SkillsFuture for Educators
(SFEd) in 2020 — a professional development roadmap aligned with the national
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SkillsFuture movement. SFEd identifies six priority areas for teacher upskilling: Assessment
Literacy, Differentiated Instruction, Inquiry-Based Learning, E-Pedagogy, Character and
Citizenship Education, and Support for Special Educational Needs. The rationale is to equip
educators with competencies to meet contemporary challenges - for instance, e-
pedagogy training helps teachers leverage digital tools and online platforms effectively, a
need amplified by the shift to blended learning during COVID-19. Training in Assessment
Literacy and Differentiated Instruction helps teachers design more meaningful
assessments and tailor teaching to students of different abilities, which is crucial as
classrooms become more diverse with subject-based banding replacing fixed streams. By
focusing PD on these areas, MOE ensures teachers can deliver student-centric and
competency-based education as envisioned in policies.

Additionally, Singapore established a clear career ladder for teachers, as part of keeping
teaching attractive. After the first few years, teachers may be identified for three possible
tracks: the Teaching track (leading to master teacher roles), the Leadership track (leading
to department head, vice-principal, principal roles), or the Specialist track (curriculum or
research specialists)asiasociety.org. Promotion along these tracks comes with salary
increases and new challenges, allowing teachers to advance without necessarily leaving
the classroom entirely. This system rewards excellent teachers — for example, outstanding
classroom teachers can become Senior Teachers and Master Teachers who mentor others
and influence curriculum, a role that carries prestige and higher pay. Regular performance
appraisals with multi-faceted criteria (including contributions to students’ character
development and collaboration with colleagues) ensure that recognition isn’t solely based
on exam resultsasiasociety.org. The presence of career progression and performance-
based bonusesasiasociety.org has been credited with keeping Singapore’s teachers
motivated and engaged in continual improvement, thereby reducing attrition of good
teachers.

The outcomes of these efforts are evident: Singaporean teachers are highly effective, as
mirrored in student results and in comparative surveys. A World Bank report noted that
“Singapore outperformed the rest of the world in PISA 2075” not just in scores but also in
high-equity outcomes — a sign that teachers are successful at instructing a broad range of
students, not only the top performers. Moreover, in TALIS (Teaching and Learning
International Survey) 2018, Singapore teachers reported above-average engagementin
professional development and a strong culture of peer collaboration, aligning with MOE’s
heavy PD investment. The combination of selective recruitment, robust training, and
lifelong professional growth for teachers undeniably forms a cornerstone of Singapore’s
educational excellence. As one analysis succinctly put it, Singapore ensures “the best and
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brightest of their citizens are selected to become teachers” and continuously develops
them, which in turn yields high-achieving studentsdiscovery.org.

Assessment and Accountability: Towards Holistic Evaluation

Singapore’s education system has long been associated with high-stakes examinations -
the Primary School Leaving Examination (PSLE), O-Levels, and A-Levels are defining
milestones in a student’s journey, historically determining educational progression. In the
early 2000s, this exam-driven culture was often credited with driving mastery (through
competition and clear standards) but also criticized for inducing stress and narrowing
learning. From the 2000s onward, MOE sought to recalibrate assessment practices to
support more holistic education while still maintaining standards and accountability.

One significant development was the introduction of School-Based Assessments and a
broader definition of success. The “Teach Less, Learn More” philosophy implied a shift
from quantity of tests to quality of assessment. MOE encouraged schools to use formative
assessments - bite-sized quizzes, presentations, project work, and performance tasks -
that provide feedback for learning rather than just summative scores. By 2010, in lower
primary (grades 1-2), formal exams were replaced with Holistic Assessment regimes
where teachers evaluate students through qualitative descriptors, checklists of skills, and
portfolios. This was formally mandated in 2019 when all weighted assessments for P1 and
P2 were abolished. Teachers now rely on observational rubrics and bite-sized tasks to track
young children’s progress, focusing on building confidence and love for learning rather than
rankings.

At the secondary level, the expansion of project work and coursework components in
national exams also broadened the skillsets assessed. For instance, O-Level coursework in
subjects like Design & Technology, Art, and others counts towards final grades, rewarding
creativity and long-term effort. The A-Level curriculum after 2006 included Project Work as
a compulsory subject, assessed through a group project and oral presentation,
emphasizing research and collaboration skills. These changes signaled a move to value
diverse talents — whether artistic, technical, or leadership — beyond core academics.

The theme of reducing overly fine differentiation in exam results gained momentum in the
late 2010s. In what the Education Minister termed addressing the “trade-off between
sharpening versus blurring academic differentiation”, MOE revamped the scoring systems.
The new PSLE scoring (implemented in 2021) groups scores into wider Achievement Levels
rather than a precise aggregate, thereby “blunting the distinction of results” among
young students. This was explicitly aimed at **“gauging learning outcomes without
encouraging an overly competitive culture”*. Likewise, secondary schools have been given
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broader criteria for admission besides PSLE scores - via the Direct School Admission
scheme, students can gain entry to some schools based on talents in sports, arts, or
leadership. These measures collectively reduce the dominance of a single exam score in
determining a child’s future, which is healthier for holistic development.

In parallel, MOE systematically reduced assessment load at various levels. By 2023, as
part of the Learn for Life initiative, mid-year exams were removed for all primary and
secondary levels. This was a phased approach: first cutting mid-year exams in transitional
years (Primary 3, 5 and Secondary 1, 3) between 2019-2021, and eventually no mid-year
exams at all by Sec 4. The rationale was to “free up about three weeks of curriculum time”
per two-year block, which schools can use to “pace out teaching and leverage engaging
pedagogies to deepen understanding”. In place of constant testing, teachers use that time
for enrichment or remediation as needed. Additionally, MOE instructed that besides the
final year exam (or final national exam in graduating years), each school term should have
at most one other weighted assessment per subject. This put a brake on the proliferation of
tests, ensuring students have breathing room to *“discover the joy of learning and intrinsic
motivation” rather than studying only for grades.

Importantly, the reporting of results was adjusted to shift mindsets. From 2019, report
cards no longer list the pupil’s rank in class or cohort. Grades for each subject at lower
levels are given without decimal points (whole number scores), to de-emphasize trivial
score differences. Even in giving academic awards, for the youngest grades MOE stopped
using academic results as criteria; instead, positive learning orientations like curiosity and
diligence are considered for certain awards. This holistic reporting framework encourages
students and parents to focus on individual progress and qualities, not just competitive
comparisons.

While internal assessments became more holistic, external benchmarking and
accountability remained strong. Singapore did not eliminate its major exams —the PSLE
at Primary 6, O-Levels/N-Levels at Secondary 4, and A-Levels at JC2 continue to be
rigorous gateways. The content of these exams has evolved (more open-ended questions,
use of source analysis in humanities, higher-order problem solving in math), but the high
standards persist. These exams ensure that at key junctures, students meet competency
thresholds aligned to international norms. For instance, the rigorous O-Level math syllabus
likely contributes to Singapore’s 15-year-olds having among the highest math scores in
PISA. Moreover, Singapore uses standardized tests diagnostically: the National
Assessment (like item-banked tests) at some grade levels help MOE track system-wide
performance beyond just exam years. Schools are held accountable through a School



Excellence Model evaluation and school rankings were published in the past (though later
discontinued to avoid unhealthy competition).

The combination of maintaining high standards but softening the edges of an exam-centric
culture seems to have yielded positive outcomes. Students from Singapore not only ace
tests but also show increasing proficiency in applying knowledge. In PISA’s “creative
problem solving” assessment (an optional domain in 2012 and 2015), Singapore students
also ranked at the top globally, suggesting they can transfer learning to novel contexts —an
indication that teaching and assessment are fostering real understanding, not just rote
memorization. Equity in outcomes, as noted earlier, also improved over the decade; the
proportion of low performers in science decreased between 2009 and 2018, meaning
the system is doing better at lifting the bottom without compromising the top. MOE’s
careful tweaks to assessment likely contributed to this, by focusing teachers and students
on mastery and growth. In conclusion, Singapore’s experience demonstrates that even a
traditionally exam-driven system can move towards a more holistic, formative
assessment culture while still achieving, orindeed enhancing, academic excellence and
accountability.

Infrastructure and Technology: Investing in a Future-Ready Learning Environment

No education reform can succeed without adequate resources and infrastructure.
Singapore’s government has consistently invested heavily in education —routinely 15-20%
of annual government expenditure — which has translated into modern schools and ample
learning resources across the island. Key areas of infrastructure development include
school facilities, student support systems, and educational technology.

On the physical infrastructure front, since the 2000s Singapore embarked on waves of
school upgrading projects. Under the PERI committee’s recommendations for primary
schools around 2009, the government funded the building of Indoor Sports Halls, band
rooms, dance studios, and redesigned classrooms in many schools to facilitate holistic
education. Secondary schools similarly benefited from upgrading via the “Programme for
Rebuilding and Improving Existing schools” (PRIME) and subsequent rounds, ensuring that
even older neighborhood schools have facilities comparable to newer ones. This has
helped reduce disparities — students in practically all schools have access to science labs,
multimedia rooms, sports facilities, and even Makerspaces or innovation labs by the
2010s. The consistent mantra was to make every school well-resourced: for example, by
2017 when every secondary school launched their ALP/LLP, MOE also provided funding and
industry partnerships (with places like Science Centre or local arts groups) to support
these niche programstodayonline.comtodayonline.com. Such support was crucial in

showing that quality infrastructure and enrichment are not the monopoly of elite
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schools; every student, regardless of school, could enjoy a conducive environment for
learning in academics and beyond.

Classroom environment improvements also extended to smaller teacher-student ratios
over time. While class sizes in Singapore often remain around 30-35 students, MOE
increased hiring of teachers to allow more subject splitting and specialization. The pupil-
teacher ratio in primary schools is about 15:1 (and ~12:1 at secondary) as of the early
2020s, which means many classes, especially for core subjects or weaker students, can be
conducted in smaller group settings or with co-teaching support. These ratios are better
than those of many developed countries and indicate significant investment in staffing.
More teachers per student enables more individualized attention, remediation, and
enrichment - aligning with the system’s push for differentiated learning and support for
every student.

The flagship of Singapore’s infrastructure investment story, however, is arguably its
Educational Technology journey. Singapore treated ICT in education as a strategic
enabler early on, launching the first Masterplan for ICT in Education in 1997. From that
point, through the 2000s, there have been four ICT Masterplans, each building on the
previous, plus a new EdTech Plan and Masterplan 2030. The progression is instructive:

¢ Masterplan 1(1997-2002): Focused on laying the groundwork — providing basic ICT
infrastructure (networked schools, computer labs), equipping teachers with basic
digital literacy, and integrating simple ICT tools into lessonsmoe.gov.sg. By the end
of MP1, every school had computer labs, and a student-to-computer ratio target
(e.g. 6:1) was achieved. Teachers began using presentation slides and students
accessed educational software, seeding acceptance of technology in classrooms.

o Masterplan 2 (2003-2008): Aimed for pervasive and effective ICT use. It ensured
all schools met a baseline level (e.g. each classroom with a projector and internet
access, every teacher trained in basic ICT integration)moe.gov.sg. Concurrently, it
encouraged leading schools to experiment with more advanced tech. Importantly,
MP2 started emphasizing integration of ICT into curriculum and assessment — for
instance, using digital learning resources aligned to syllabi, and beginning to
consider e-exams or online assessments. By 2008, the groundwork meant that ICT
was no longer a novelty but part of pedagogy.

¢ Masterplan 3 (2009-2014): This phase explicitly sought to transform learning
environments with ICT. It highlighted developing students’ competencies in “self-
directed learning” and “collaborative learning” through ICTmoe.gov.sg. One
concrete outcome was the introduction of the Singapore Student Learning Space
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(SLS) - an online learning portal with curriculum-aligned content and quizzes that
students can use anytime. MP3 also promoted the “responsible use of ICT”,
acknowledging the need to educate students on digital citizenship as they go
onlinemoe.gov.sg. Pilot programs for 1-to-1 computing (each student having a
personal device) started in some “Future Schools” under MP3. Essentially, MP3
shifted focus from infrastructure to pedagogical innovation using tech.

Masterplan 4 (2015-2019): Aligned with the broader shift to student-centric,
values-driven education. MP4 emphasized quality learning with technology,
ensuring that ICT use genuinely adds value to learning outcomes. There was strong
focus on using ICT to impart 21st century skills — e.g. leveraging online forums to
build communication skills, or data analysis tools in science projects to build
critical thinking. MP4 coincided with the nationwide rollout of personal learning
devices (tablets or laptops) for older students on a cost-sharing basis, and by 2019
many secondary schools had pilot classes where each student had a tablet for daily
learning. Digital literacy — coding, information literacy, media literacy — became part
of the curriculum, supported by these tech enhancements. And recognizing equity,
MOE provided subsidies or free devices to lower-income students to bridge the
digital divide.

Educational Technology Plan (2020-2023): This was a bridging plan that took a
“responsive, agile approach”, especially crucial when COVID-19 hit. Singapore
pivoted to full Home-Based Learning during pandemic lockdowns relatively
smoothly thanks to investments in SLS and teacher e-pedagogy training done
earlier. The EdTech Plan underscored quick adoption of tools for online
collaboration, video lessons, and ensured that by 2021 all secondary students
receive a personal learning device (under the National Digital Literacy Programme).
The experience of the pandemic reinforced the value of prior ICT investment and set
the stage for even deeper integration of technology.

Masterplan 2030 (“Transforming Education through Technology”): Launched in
2024, this latest roadmap squarely addresses the post-COVID and Al-driven
landscape. Its goals include enhancing students’ digital literacy and
technological skills to thrive in a tech-driven world, leveraging new technologies
like Al to customize learning, and scaling up sharing of edtech innovations across
schools. In practice, this means expansion of Al-enabled tools (discussed in the
next section), continued emphasis on computational thinking in curriculum, and
fostering a culture where teachers routinely create and share digital learning
resources.


https://www.moe.gov.sg/education-in-sg/educational-technology-journey#:~:text=ICT

The consistent theme in Singapore’s infrastructure investment is equipping schools and
students for the future. By the mid-2020s, the average Singaporean student experiences a
tech-rich education — using an online national learning portal, accessing digital simulations
in science, perhaps learning to code a simple program by primary school, and
collaborating with classmates on cloud platforms. These experiences are supported by
robust backend infrastructure: high-speed broadband in all schools, technical support
staff in school IT departments, and strong cyber wellness education.

It is worth noting that infrastructure also includes student support systems: Singapore
invested in psychological and counseling services (every school has a counselor; there are
specialized student care centers), as well as levelling-up programs like learning support for
weaker readers in primary 1/2, etc. These human support “infrastructure” elements
complement the physical infrastructure to ensure each child’s needs are met.

The payoff from these investments is evident in outcomes and resilience. High PISA scores
in digital literacy (Singapore performed excellently in the PISA 2018 Computer-Based
assessment components) suggest students can apply their knowledge in technology-rich
contexts. During the pandemic, Singapore was one of the first countries to implement
nationwide online learning days and even after returning to normal, schools continue a
blended learning model (e.g. one day of home-based learning every two weeks for
secondary students) to keep digital skills sharp. Moreover, the Masterplan journey means
Singapore is well-poised to integrate the next wave of innovation — artificial intelligence -
into education. Already, by 2023, Al-powered Adaptive Learning Systems in the Student
Learning Space are tailoring math practice for individual primary students, and Al Writing
Feedback tools are helping teachers mark and guide students’ writing. These are direct
fruits of an infrastructure that has continually evolved.

In summary, Singapore’s approach to educational infrastructure has been comprehensive:
modern facilities for every school, an excellent student-teacher ratio, and a cutting-edge
technology backbone. This ensures that great policies and curricula are delivered in an
environment conducive to learning. As one MOE official noted, technology is seen as a
“critical enabler of learning”, not an end in itself — the investments are always tied to
pedagogical outcomes. This alignment of infrastructure to educational goals has been key
in translating plans into actual student experiences and successes.

Student Outcomes and International Benchmarking

The ultimate measure of an education system’s success is the outcomes it delivers for
students. In the case of Singapore, outcomes can be examined on multiple dimensions:
academic achievement, equity and social mobility, and holistic development.



Throughout the 2000s and 2010s, Singapore’s outcomes have been closely tracked by
international benchmarks as well as national indicators, and these show a story of
sustained excellence with gradual improvements in areas of past weakness.

On academic achievement, Singapore’s track record is well documented by international
assessments:

¢ PISA (Programme for International Student Assessment): Singapore first
participated in 2009 and immediately performed at world-class levels, and then
showed further improvement. In PISA 2009, Singapore was already among the top
few countries (e.g. 2nd in mathematics, 4th in science, 5th in reading out of 65). By
PISA 2015, Singapore reached the #1 position in all three domains - reading, math,
science —with mean scores of 535, 564, 556 respectively (significantly above OECD
averages ~500). The 2015 PISA not only confirmed Singapore’s content mastery but
also highlighted “high-equity outcomes”: Singapore was one of the few high-
performing systems where a large majority of students achieved baseline
proficiency (over 90% reached Level 2 in all subjects). In PISA 2018, as noted,
Singapore was edged slightly by China (specifically four provinces) but still ranked
second globally in all subjects, with improved reading scores and a dip in science
that was marginal. Crucially, Singapore’s spread of achievement is narrower and
shifted upwards: the top performers are very numerous, and the low performers
relatively few. For instance, over one-quarter of Singapore’s 15-year-olds were top
performers in reading (Level 5/6) in 2018, far above the OECD’s ~9%. Meanwhile, the
proportion of low performers (below Level 2) in science dropped to just 10% (OECD
average ~22%), reflecting improvement among the weaker students. These
statistics validate Singapore’s dual emphasis on pushing the top end and
supporting the bottom end.

e TIMSS (Trends in International Math and Science Study): Singapore has
participated since 1995 and consistently leads at Grade 4 and Grade 8. In TIMSS
2015 and 2019, Singapore was ranked #1 in both math and science at both primary
4 and secondary 2 levelsteachermagazine.comen.wikipedia.org. The scale of
dominance is notable: in 2019, Singapore’s S2 (8th grade) math score was 616,
significantly ahead of the next highest (about 600), and similarly for science. Beyond
averages, the majority of Singaporean students reach high international
benchmarks - as the MOE press release highlighted, 8 in 10 Sec 2 students
attained at least the “High” benchmark in math/science and about 50% hit the
“Advanced” benchmarkmoe.gov.sgmoe.gov.sg. Moreover, “Singapore is the only

system where more than half of students reached Advanced in Math” at both tested
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gradesmoe.gov.sg, a staggering statistic showing depth of talent. Equity again
shines: the proportion of students not even achieving the lowest benchmark was
only 1-2% (international median around 10%)moe.gov.sg. Singapore’s weaker
students perform at a level that would be considered intermediate or even strong in
many countries. Over time, TIMSS reveals improvement as well: between 1995 and
2019, Singapore’s weakest primary science students improved by 100 points -
much more than the strongest students’ improvement of 44 pointsmoe.gov.sg,
indicating targeted gains in lower performersmoe.gov.sg.

e Other Benchmarks: In PIRLS (Progress in International Reading Literacy Study) for
4th grade reading, Singapore has moved into the top ranks (it was #4 in 2016 PIRLS).
Singapore has also fared well in tests of problem-solving and digital literacy. For
example, in the PISA 2012 Creative Problem Solving assessment, Singapore was #1.
And in the 2013 ICILS (International Computer and Information Literacy Study),
Singapore’s students scored above international averages in digital information
literacy. These affirm that beyond core STEM, Singapore is competitive in developing
well-rounded cognitive skills.

All these data points underscore that Singapore’s academic outcomes are both high and
improving, especially from the 2000s to 2010s. The continuous upward trend in reading
literacy (often a focus of improvement efforts since math/science were already strong) is
one success story — Singapore caught up with traditionally strong English-speaking
systems in reading by adopting approaches to promote reading enjoyment and critical
literacy (e.g. extensive reading programs, revamped language arts curriculum). By 2018,
Singapore’s mean reading score was 549, up from 526 in 2009, and surveys showed
Singapore students developed a more positive attitude to reading than many peers (though
still less than half say reading is a favorite hobby, reflecting area for growth).

In terms of equity and social mobility, we have highlighted the relatively small tail of
underachievement. Singapore’s education system, while meritocratic and competitive, has
been providing opportunities for lower SES students to excel. PISA 2018 Volume Il (Equity
report) noted that Singapore’s disadvantaged students score about Razal 478 in reading
on average, which is ~79 points above the OECD disadvantaged average - effectively
closing much of the gap that socio-economic status predicts elsewhere. Additionally,
Singapore manages to have a high proportion of “resilient” students (those in the bottom
SES quartile who nonetheless perform in the top quartiles overall). This suggests that
interventions like financial aid schemes (Edusave, Opportunity Fund), learning support
programs, and perhaps the culture of high expectations for all, have mitigated the effects of
poverty on educational outcomes. However, challenges remain (the top students still
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outscore bottom-quartile students by a sizeable margin, and tuition culture can exacerbate
inequality), but comparatively, Singapore stands out for uplifting its lower-achieving groups
over time. The fact that streaming is ending also bodes well for equity, as early segregation
often hurt weaker students’ self-esteem; initial pilot results from subject-based banding
indicate students of different abilities benefit from mixing and tailored support.

Finally, holistic development outcomes are a bit harder to quantify but are an increasing
focus. The 21CC framework implies targets for character and citizenship outcomes.
According to MOE surveys, the vast majority of students (9 in 10) report positive attitudes
towards subjects like science and recognize their valuemoe.gov.sg, though paradoxically
fewer express high confidencemoe.gov.sg —a common phenomenon in East Asian contexts
where students tend to underestimate themselves. Singapore also monitors indicators like
physical health (participation in sports), arts exposure, and values like resilience. School-
level data (e.g. % of students with at least one CCA, community involvement hours, etc.)
show near-universal participation. Competitions and accomplishments in non-academic
domains (sports, arts, Olympiads) show Singapore youth excelling internationally too — a
reflection of balanced development. For example, Singapore students regularly medal in
Science and Math Olympiads, but also perform and win in international music and dance
festivals, indicating well-rounded opportunities at school.

In summary, the student outcomes of the past two decades validate Singapore’s
educational strategies. High international test scores, improved equity, and evidence of
broader skills development all point to a successful model. That said, Singapore is not
resting on laurels — policymakers note areas to improve: reducing student stress,
increasing creativity and initiative (areas where Eastern systems are sometimes seen as
lagging), and preparing students for uncertain futures. This forward-looking stance is
precisely why Singapore is now turning its focus to how the system can remain top-notch in
the age of artificial intelligence. The next section transitions from analysis of past and
present to recommendations for the future, ensuring that Singapore’s outcomes remain
exemplary in the new era of Al and digital transformation.

Recommendations: Strategies for the Al-Driven Future of Education

As the world enters a new technological era, Singapore’s education system faces the task
of updating itself once again —this time to incorporate artificial intelligence and digital
transformation in teaching and learning. The strong foundations laid in the 2000s-2020s
will serve Singapore well, but staying at the forefront will require concerted action at all
levels, especially the school level where policies are translated into classroom practice.
Below are recommended strategies — actionable in schools — to help Singapore maintain its
educational leadership in the age of Al. These strategies aligh with MOE’s national Al in
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Education Roadmap and address key areas: curriculum, teacher preparedness, student
digital literacy, personalized learning, and ethical Al use.

1. Integrate Al and Digital Literacy into the Curriculum

To prepare students for a future pervaded by Al, schools should embed Al concepts and
digital literacy across subjects and grade levels. This means moving beyond teaching
ICT as a standalone, to infusing computational thinking, data reasoning, and Al awareness
into the core curriculum. At the primary level, the focus can be on foundational digital skills
— coding basics, understanding algorithms through simple activities, and digital citizenship.
Indeed, MOE’s roadmap calls for “Al concepts embedded across all subjects”, starting
with “Primary: Digital literacy foundations”. For example, a primary math class can
introduce the idea of an algorithm when teaching problem-solving steps, or a language arts
class can discuss how search engines work when doing research.

In secondary schools, curriculum integration should be more explicit: offering hands-on Al
projects and interdisciplinary modules. Every secondary student should have the chance
to work on a project that applies an Al tool or concept to solve a real problem, reflecting the
roadmap’s call for “Secondary: Hands-on Al projects”. This could be part of the Applied
Learning Programme - e.g. a STEM ALP where students train a simple machine learning
model to recognize images, or a humanities project where students analyze social media
data using Al sentiment analysis to learn about media literacy. Junior colleges can offer
specialized electives on Al applications in science, economics, or humanities, aligning with
“JC: Specialized Al applications” in the roadmap. For instance, a JC geography lesson
could include Al modeling for climate change scenarios, or mathematics could introduce
neural networks in the context of advanced functions.

Furthermore, updating instructional materials is crucial. Textbooks and resources should
include examples and case studies involving Al. MOE can support schools by providing
curriculum guides on Al integration — similar to how the 21CC toolkit was disseminated. A
practical step is implementing a short compulsory module on “Al and Society” at upper
secondary, to ensure every student gains a basic understanding of what Al is, its
capabilities and limitations, and its impact on various sectors. This ensures that by
graduation, all students are not just users of Al, but have a mental framework to
understand Al trends — keeping Singapore’s workforce Al-ready.

2. Upskill and Empower Teachers for Al-Enabled Education

Teachers are at the heart of implementing any Al initiative, so teacher preparedness is
paramount. Schools should roll out comprehensive professional development to build Al
literacy among educators. This goes beyond ICT training; teachers need to grasp what Al



can and cannot do, and learn how to integrate Al-driven tools into pedagogy meaningfully.
According to MOE’s Al in education plans, there will be “comprehensive Al literacy training”
for teachers and even “Al mentor teachers” designated in each school. Concretely,
schools can start by organizing workshops and courses that demystify Al (covering basic

concepts like machine learning, data bias, etc.) and showcase educational Al tools.

One recommended approach is a “train-the-trainer” model: identify a few tech-savvy or
early-adopter teachers from each department to undergo intensive Al-in-education training
(perhaps with NIE or industry partners), who then become the in-house experts — the “Al
mentor teachers.” These mentors can coach colleagues, curate Al-related resources, and
lead small-scale trials of Al tools in lessons. For example, an Al mentor in the English
department might pilot an Al essay feedback system and then help other English teachers
incorporate it. Mentors could also facilitate cross-school collaboration networks for Al in
teaching, as mentioned in the roadmap, so that best practices spread across the system.

Additionally, teachers should be trained in subject-specific Al integration techniques.
This means professional learning sessions that address, say, how a science teacher can
use Al simulations in experiments, or how a history teacher can use Al to analyze historical
texts. Pairing teachers with industry or academic experts in Al could be valuable — for
instance, inviting a data scientist to co-conduct a session on using Al for data analysis in
geography coursework. The goal is to make teachers comfortable co-opting Al as a
teaching assistant rather than fearing it as a threat. In fact, MOE’s leadership emphasizes
that Al’'s role is “not about replacing teachers, but empowering them”. Al can handle
certain tasks - like quickly analyzing quiz results or generating practice problems —thus
freeing teachers to focus on mentoring and higher-order facilitation.

Schools should also ensure teachers get hands-on practice with Al tools they might use
with students. For example, familiarize teachers with the Al components in the Singapore
Student Learning Space (like the Adaptive Learning and Feedback Assistants) so they know
how to interpret and utilize Al-generated insights on student learning. Another vital area of
training is in data literacy for educators: since Al often involves data-driven decisions,
teachers need to understand student data privacy, how to read learning analytics
dashboards, and how to adjust instruction based on Al recommendations. Ongoing
support, such as an Al helpdesk or community of practice, can maintain teacher
confidence. With well-prepared teachers, the introduction of Al in education will be
pedagogically sound and aligned with real classroom needsaipilotsg.com, rather than
technology for its own sake.

3. Leverage Al for Personalized and Adaptive Learning
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One of the most promising benefits of Al in education is the ability to offer personalized
learning at scale. Singapore can build on its strong ICT infrastructure to deploy Al systems
that tailor instruction and support to each student’s needs. At the school level, this means
embracing adaptive learning software, intelligent tutoring systems, and Al-driven analytics
in everyday teaching.

Forinstance, schools should utilize the Al-enabled Adaptive Learning Systems being
developed on MOE’s Student Learning Space. These systems use machine learning
algorithms to adjust the difficulty and style of questions based on a student’s performance,
thereby providing individualized practice. The pilot at Primary 5 math in 2023 is an example;
schools can support its expansion by scheduling regular slots where students use the
adaptive system for math reinforcement. Teachers then act on the system’s feedback: if the
Al tool shows a particular student struggles with fractions but excels in geometry, the
teacher can provide targeted help on fractions and perhaps enrichment in geometry. Over
time, such systems could be expanded to subjects like language learning (adaptive
vocabulary and grammar practice) and science.

In the classroom, Al can facilitate differentiated instruction more effectively. For example,
Al-driven diagnostic assessments at the start of a term can group students by mastery level
for certain topics. Teachers can then assign students to work on slightly different tasks or
modules on an Al platform — essentially creating multiple learning pathways in one class.
A teacher might orchestrate a lesson where advanced students are exploring extension
problems generated by an Al tutor, while those who need remedial help are getting step-by-
step guidance from an adaptive app, and the teacher rotates to assist each group as
needed. This kind of “blended learning” design uses Al to augment the teacher, making
personalized learning feasible even with larger class sizes.

Beyond academic content, Al can personalize the pace of learning. In secondary schools,
which will soon be de-tracked, a variety of learner readiness is expected in each class. Al
tools can ensure everyone is appropriately challenged. As the Director-General of
Education noted, “Al is already enhancing synchronous learning — providing real-time
feedback to individual students in class via interactive learning assistants”. Imagine a
scenario: each student has a tablet during a math lesson; as they attempt problems, an Al
assistant flags mistakes immediately and gives hints, allowing quicker students to move
ahead with enrichment problems and prompting the teacher to intervene where multiple
students are stuck. Such real-time adaptation keeps students engaged at their level and
maximizes growth for each.

Al also enables asynchronous, self-directed learning outside class. Schools should
encourage students to use Al-powered learning apps at home for revision and exploration.



MOE’s push for home-based learning days can be leveraged — on those days, students
might follow a personalized playlist of learning activities suggested by Al based on their
recent performance (for example, an Al system could analyze a student’s past month of
work and assign specific online lessons to address gaps). The DGE’s speech highlights that
“Al is enabling asynchronous learning, allowing students to engage in self-directed learning
at their own pace”, with features like “immediate analysis of their answers through Al-
enabled feedback assistants, personalized recommendations and adaptive quizzes”.
Schools should integrate such tools into homework or holiday assignments. By doing so,
students get used to taking ownership of their learning path, a critical skill for lifelong
learning.

To implement this effectively, schools will need to manage practical aspects: ensuring
every student has device and internet access (which is largely being achieved via the
National Digital Literacy Program device scheme), training students in using these tools
(digital literacy again), and guiding parents to support but not interfere (e.g. informing
parents that an adaptive system adjusting difficulty is normal and beneficial, so they
shouldn’t help too much or panic if their child gets easier questions initially). Over time,
data from Al systems can also help schools refine curriculum - identifying topics where
many students stumble to adjust teaching sequences. With Al-driven personalized
learning, Singapore can move closer to the ideal of “each according to their ability and
each according to their needs,” truly maximizing every child’s potential as it has always
aimed to do.

4. Cultivate Students’ Digital and Al Literacy

In the age of Al, digital literacy becomes as fundamental as reading and writing.
Singapore’s students must be not only competent users of technology but also discerning
and ethical ones. Schools should integrate a comprehensive Digital Literacy and Al
Literacy program into their curriculum and co-curricular activities.

Firstly, build on the existing baseline: Singapore already introduced a Digital Literacy
Framework (the “Find, Think, Apply, Create” rubric for info and media literacy). This should
be extended with explicit Al literacy components. By the end of secondary school, every
student should understand basic Al concepts such as what algorithms are, how machine
learning works at a conceptual level (e.g. training on data), and where Al appears in daily
life (recommendation systems, virtual assistants, etc.). This could be achieved through
short courses or modules in Design & Technology or Computing classes. Schools might run
an “Al Literacy Week” with fun activities like training a simple Al to recognize doodles (using
tools like Google’s Teachable Machine) or having students role-play as an Al algorithm to
understand biases.



Moreover, emphasize critical thinking and information evaluation in the digital age. As
Al proliferates, so does misinformation (think deepfakes, Al-generated texts). In line with
the roadmap advice for parents to “encourage healthy skepticism about Al”, schools
should teach students how to question the output of Al: Is this information credible? What
data might this Al be based on? Could there be bias? For example, a media literacy lesson
can include examining an Al-generated news article versus a human-written one. Students
should practice cross-checking facts, identifying potential algorithmic biases, and
reflecting on how Al content is created. This cultivates a generation of Al-savvy citizens who
can harness Al’s benefits without being duped by it.

Coding and computational thinking should continue to be reinforced. Not every student
will become a programmer, but understanding how to break problems into logical steps
and having a bit of experience with coding will deepen their understanding of Al. Initiatives
like the “Code for Fun” program for primary students and coding as a mandatory lower
secondary module are steps in the right direction. Schools could also offer more advanced
clubs or electives (like Data Science Club, Robotics Club) to allow interested students to
dive deeper, perhaps even creating simple Al projects (e.g. coding a chatbot or a machine
vision experiment). These co-curricular opportunities will produce enthusiastic talent who
might lead Singapore’s future Al innovations.

Finally, an often overlooked but crucial area of digital literacy is cyber wellness and data
privacy awareness. From a young age, students should learn how their digital footprints
are formed, what data they should protect, and how Al uses data. MOE and schools can
simulate scenarios (like a game or workshop) where students see how an Al might predict
things about them based on their social media posts, thereby teaching why privacy settings
and thoughtful online behavior matter. In secondary school, integrate topics on the ethics
of Al in Social Studies or CCE (Character and Citizenship Education) — for example,
discussing real cases where Al decision-making raised ethical dilemmas (like biased hiring
algorithms or facial recognition issues). Encouraging students to debate “when and how Al
should be used” builds their moral compass on technology use. Overall, by weaving digital
and Al literacy through various subjects and activities, schools will ensure students are
competent, critical, and confident participants in a digital society.

5. Embed Ethical Al Use and Human Values in Education

Maintaining leadership in education is not only about technology and skills, but also about
guiding students to use technology responsibly. Singapore’s education system has always
underscored values and character, and this must extend into the realm of Al. Schools
should actively promote the ethical integration of Al in both learning processes and as a
subject of learning.



At the school policy level, establish clear guidelines for Al usage by students and
teachers. For instance, with the rise of Al tools like generative Al (e.g. Al that can write
essays or code), academic honesty policies need updates. Schools should formulate and
communicate rules on what constitutes acceptable use of Al in coursework — perhaps
allowing Al for preliminary research or grammar checks, but not for generating entire
assignments. Students should be taught to “use Al wisely and at the right time”, echoing
the principle that banning Al is not the solution, “we ought to teach our students wise
principles of when and how to use it, and why”. This could involve teaching them to always
cite sources (even if information came via Al) and to double-check Al-generated content for
accuracy. By integrating such guidelines into the honor code and through lessons, schools
can prevent misuse while still leveraging Al as a learning aid.

Ethics should also be woven into the curriculum whenever Al or computing is discussed. In
a computing class that teaches machine learning, dedicate time to explore questions of
bias — have students examine a dataset for representation issues and discuss how
outcomes might be unfair if certain groups are underrepresented. For projects that use Al,
include a requirement for students to write a short reflection on potential social impact or
ethical considerations of their project. This trains them to always accompany technical
work with ethical reflection, a habit that will serve society well.

Character and Citizenship Education (CCE) should explicitly cover Al ethics, data privacy,
and the societal impact of Al. MOE’s DGE pointed out that “ethical use of Al is at the heart
of our approach” and for the youngest learners focus on “data protection, privacy, and age-
appropriate design”, while ensuring educators and students use Al critically and
thoughtfully. Schools can have age-appropriate discussions: with younger kids, maybe a
simple story about a robot making a wrong decision and how humans must guide it; with
older students, debate topics like “Should Al be used in sentencing criminals or selecting
job candidates?” or analyze real incidents (e.g. autonomous vehicle accidents, or how Al
was used during the COVID pandemic and the trade-offs involved).

Additionally, leverage Singapore’s strength in values education by drawing parallels
between Al ethics and core values. For example, integrity — not letting an Al do your work
dishonestly; respect — understanding how Al decisions can affect people’s lives and
treating those outcomes carefully; responsibility — recognizing one’s duty to ensure Al is
used for good and to challenge misuse. By framing Al use within the existing values
framework (respect, responsibility, resilience, etc.), students see that technology doesn’t
existin a vacuum but within human society’s values.

Schools should also include parents and the community in this conversation. Workshops
or talks can be given to parents about the school’s approach to Al - many parents worry



about Al (for example, “Will ChatGPT make my child stop writing essays?”). Educating
parents will ensure they reinforce the right messages at home, and it aligns with the Al
roadmap’s note that parents should “attend education sessions” and see “Al-enhanced
learning demos” to better support their children.

Finally, emphasize that even as Singapore becomes more Al-infused, the human element
remains paramount. Leadership in education will continue to mean producing good
people, not just good students. The MOE speech in 2025 reiterated “education stays
human, inclusive, and hopeful... guided by what is purposeful”. Teachers should model this
by using Al transparently and thoughtfully in the classroom (explaining to students why
they are using an Al tool and its limitations) and by always adding the human touch -
personalized feedback, mentorship, inspiration — that Al cannot replace. By integrating
ethical considerations and human values into every aspect of Al deployment in schools,
Singapore will not only lead in tech-savvy education, but in cultivating the wise, ethical
leaders of tomorrow.

Conclusion

From the early 2000s to today, Singapore’s public K-12 education system has undergone a
remarkable evolution — one that transformed it from an efficient traditional modelinto a
forward-looking, holistic, and world-leading system. This dissertation has examined the
multitude of factors that contributed to Singapore’s educational success: bold reforms
and policies that continuously pushed the system to improve (from TSLN and TLLM to the
latest Learn for Life initiatives); a rigorous yet adaptive curriculum and pedagogy that
marry strong fundamentals with 21st-century skills and student-centric learning;
unwavering investment in teacher quality and development, recognizing that teachers
are the fulcrum of any educational change; progressive shifts in assessment to support
holistic development and intrinsic motivation rather than rote competition; and heavy
infrastructure and technology investments that provided every school with the tools and
environment to excel.

The results speak for themselves — Singapore’s students have consistently topped global
benchmarks like PISA and TIMSSmoe.gov.sg, not only in raw scores but also in equity
(lifting the performance of weaker learners and narrowing gaps)moe.gov.sg, all while
broadening the definition of success to include character and skills. International
observers often wonder how Singapore achieves both excellence and equity; the answer
lies in the deliberate, systemic approach Singapore has taken - aligning all components of
the education ecosystem towards common goals, and never shying from necessary
change. As noted, Singapore’s education system can be seen as a “quiet revolution” -


https://www.moe.gov.sg/news/press-releases/20201208-timss-2019-singapore-students-continue-to-excel-in-mathematics-and-science#:~:text=3,be%20found%20in%20the%C2%A0%2037
https://www.moe.gov.sg/news/press-releases/20201208-timss-2019-singapore-students-continue-to-excel-in-mathematics-and-science#:~:text=6,15

always innovating yet retaining its core strengths. It is a system that learns and adapts,
embodying the very ethos of lifelong learning it seeks to instill in students.

Looking ahead, the dawn of artificial intelligence and rapid technological change presents
both a challenge and an opportunity. The second part of this report laid out strategies for
Singapore to maintain its leadership by proactively embracing the age of Al in education.
These recommendations — integrating Al into curriculum, upskilling teachers, leveraging Al
for personalization, strengthening digital literacies, and foregrounding ethics —aim to
ensure that Singapore’s education system remains future-ready and future-resilient. In
implementing them, it is crucial that the system hold fast to the principles that have
underpinned its success: a focus on values and character, a commitment to every
student’s potential, and an evidence-based approach to policy. Encouragingly, Singapore’s
MOE leaders have articulated a clear vision that echoes this balance. They envision an
education system where Al is “used judiciously to enhance and customize learning”,
where students are taught to “use Al for good” with strong fundamentals and values, and
where teachers are empowered, not replaced, by technology. In other words, Singapore
aims for an augmented education system — one that harnesses cutting-edge tools while
keeping human relationships and purpose at the core.

In conclusion, Singapore’s journey in education from 2000 onwards illustrates that with
strategic vision, rigorous implementation, and continual adaptation, an education
system can achieve global eminence. The next leg of the journey, into an Al-enhanced
future, will test Singapore’s agility and commitment to its foundational values. If the pastis
any guide, Singapore will not only rise to the occasion but likely set new standards for
integrating technology and learning. By staying true to the ideal of “Education as an
uplifting and integrating force” — uplifting each individual and integrating society —
Singapore’s public education will continue to produce generations of learned, innovative,
and responsible citizens, and remain a beacon of educational excellence in the world.
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* Singapore is the only system where more than half of our P4 and S2 students attained the

"Advanced" international benchmark in Mathematics (P4: Singapore 54%:; International

median 7%. S2: Singapore 51%; International median 5%).
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Recognizing that it had few other resources, Singapore’s policymakers decided early on to
invest in their human resources and to dream, design and deliver a solid education to every

child. Good teachers and effective school leaders form the cornerstone of that system. A

high-quality teacher workforce doesn’t simply happen by chance or as a result of a cultural

respect for teaching; it is a result of deliberate policy choices. Singapore has developed a
comprehensive system for selecting, training, compensating and developing teachers and

principals.
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The Ministry of Education carefully selects prospective teachers from the top one third of
the secondary school graduating class. Strong academics are essential, but so are
commitment to the profession and to serving diverse student bodies. Teachers receive a
stipend equivalent to 60% of a teacher salary while in training and commit to teaching for at
least three years. Interestin teaching is seeded early through teaching internships and a

system for mid- career entry also exists.
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Schools welcome more MOE support for niche programmes - TODAY

Yesterday, the ministry said it will support all secondary schools to each develop an

Applied Learning programme and a Learning for Life programme by 2017.

=
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Schools welcome more MOE support for niche programmes - TODAY

Applied Learning programmes will emphasise the application of thinking skills and

connecting knowledge across subject disciplines. Such niche areas could include

business and entrepreneurship, design, robotics and journalism.
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countries. Singapore was followed by Hong Kong SAR, Korea, and Chinese Taipei ...
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TIMSS 2019: Singapore Students Continue to Excel in Mathematics and Science | MOE

Education, Mr Wong Siew Hoong, said: "Given the proliferation of technology in our lives
and the growing importance of Science, Technology, Engineering and Mathematics (STEM)-

related competencies such as mathematical and scientific reasoning, problem-solving and

critical thinking, it is encouraging that our students continue to do very well in Mathematics

and Science by international standards and have positive attitudes towards learning these

subjects. Their mastery of numeracy and scientific literacy will provide them with a strong

foundation to develop other skills in life and enable them to seize opportunities in the

workplace, particularly in the STEM-related fields. Our
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Schools welcome more MOE support for niche programmes - TODAY

include business and entrepreneurship, design, robotics and journalism.
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All teachers receive training on the Singapore curriculum at the country’s National Institute
of Education at Nanyang Technological University, either in a diploma or a degree course
depending on their level of education at entry. There is a close working relationship
between the Institute and schools, where master teachers mentor every new teacher for

several years.

improvingteaching.co.uk

Education in Singapore: 6) “The best trained teachers in the world”

Education in Singapore: 6) “The best trained teachers in the world” TALIS, an international

comparative survey, found Singaporean teachers to be “some of the best trained teachers

in the world.
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Teachers are entitled to 100 hours of professional development per year. This may be

undertaken in several ways. Courses at the National Institute of Education focus on subject

matter and pedagogical knowledge and lead towards higher degrees. Much of the

professional development is school-based, led by school staff developers, whose job itis

to know where there are problems in the school, for example with a group’s math

performance, or to introduce new practices such as project-based learning or new uses of

ICT. Each school also has a fund through which it can support teacher growth, including

the development of fresh perspectives by going abroad to examine aspects of
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Talent is identified and nurtured rather than being left to chance. After three years of
teaching, teachers are assessed annually to see whether they have the potential for three

different career paths - master teacher, specialist in curriculum or research, or school

leader, each with salary increments. Teachers with potential to be school leaders are

moved to middle management teams and receive training to prepare them for their new

roles. Middle managers’ performance is assessed for their potential to become assistant

principals, and later, principals. Each stage has a range of experiences and training to

prepare candidates for school leadership and transformation. There is a clear
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Performance appraisal
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Why Do Singapore Students Outperform the Rest of the World?

Why Do Singapore Students Outperform the Rest of the World? First, only the best and
brightest of their citizens are selected to become teachers. Second, their teachers are well

compensated and can....
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Schools welcome more MOE support for niche programmes - TODAY

The MOE said it will provide support to schools and link them with industry partners,

government agencies and post-secondary education institutions.
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Schools welcome more MOE support for niche programmes - TODAY

For example, the Singapore Science Centre will partner 40 to 60 secondary schools to help

them design Applied Learning programmes in the area of sciences, mathematics and
technology. It added that these programmes “are not meant to be examinable subjects”.
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ICT-in-Education Masterplan 1 (mp1)
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ICT-in-Education Masterplan 3 (mp3)
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A regional snapshot of student maths and science achievement -...

A regional snapshot of student maths and science achievement -... The top three

performing countries in Grade 4 mathematics were: Singapore, where students achieved
an average score of 625 points, Hong Kong (602 points) and ...

W

en.wikipedia.org

Trends in International Mathematics and Science Study - Wikipedia

For example, for TIMSS 2019 the results are presented as TIMSS 2019 ... Eighth grade. edit.
Mathematics. Rank, Country, Average scale score. 1, Singapore, 643.
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proportions of our students who attained the top two international

benchmarks2 ("Advanced" and "High") among participating education systems, in both
Mathematics and Science. At least 7 in 10 of our students attained these two top
benchmarks at each grade and subject (P4: Maths 84%, Science 74%; S2: Maths 79%,
Science 77%), demonstrating their ability in applying mathematical and scientific

knowledge and concepts, and using reasoning skills to solve complex problems. In fact, in
TIMSS 2019:
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Only a very small proportion of our students — among the smallest across participating

systems — did not manage to attain the lowest international benchmark of competence
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6. Like in previous years, the proportions of our P4 and S2 students who did not manage to

attain the lowest ("Low") international benchmark have remained very small, at between
1% and 2% for both subjects (International medians: 8%-15%).
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small, at between 1% and 2% for both subjects (International medians: 8%-15%).
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8. Like in previous years, our students continue to have positive attitudes towards learning

Mathematics and Science. For example, about 9 in 10 of our S2 students like learning

Science and see value3 in studying Science.
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9. However, our students also reported relatively less confidence in learning the subjects,

compared with their same-grade international peers.
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