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Context and Objectives

Over the last decade much handwringing and doom-ǎŀȅƛƴƎ ŀōƻǳǘ !ǳǎǘǊŀƭƛŀΩǎ ςand Western 
countries generally,  with the principal exception of Finland ςperformance in international 
student assessments, particularly in TIMSS and PISA 

Today, five tasks: 

1. Briefly consider TIMSS 2011 and PISA 2012 results

2. Briefly report on research findings from TIMSS 2011 on instructional practices 
in Singapore and Australia

3. Report some findings from a large research project on instructional practice in 
Singapore in an effort to understand the strengths of the Singaporean 
instructional regime, its underlying logic, its relationship to student 
achievement, and its limits and opportunity costs.

4. Briefly report on current efforts to reform the instructional regime in Singapore

5. Consider whether these findings have important implicationsfor Australian 
education



1. Australia ŀƴŘ {ƛƴƎŀǇƻǊŜΩǎ 
Performance on TIMSS 2011 & PISA 2012



TIMSS 8th Grade Mathematics 2011

Singapore Australia Deficit
(A-S)

International 
Average

Grade 8 Maths (High/Adv)

(>550/>625)

78/43 29/9 (-49/-34) 17/3

%Correct %Correct %Correct

Math Content

Overall Mathematics Score 74 54 -20 50

Number 77 52 -25 43

Algebra 72 38 -34 37

Geometry 71 45 -26 39

Data and Chance 72 59 -13 45

Math Cognitive Domains

Knowing 82 57 -25 49

Applying 73 47 -26 39

Reasoning 62 36 -26 30

TIMSS, 2011, Ch.2. pp. 90, 114; Appendix E, p. 462



2012 PISA Overall Scores for Math, Reading & Science
Country

(Rank Orderby Math Score)

Overall 

Math

Overall 

Reading

Overall 

Science 

1. Shanghai-China 613 570 580

2. Singapore 573 542 551

3. Hong Kong 561 545 555

4. Chinese Taipei 560 523 523

5. Korea 554 536 538

6. Macao-China 538 509 521
7. Japan 536 538 547
8. Liechtenstein 535 516 525

9. Switzerland 531 509 515

10. Netherlands 523 511 522

12. Finland 519 524 545

13. Canada 518 523 525

19. Australia 504 (-69) 512 (-30) 521 (-30)

22. New Zealand 500 512 516

OECD Average 494 496 501

25. United Kingdom 494 499 514

35. United States 481 498 497
5

Source: PISA 2012,  Vol. 1. p.19.



Australia PISA Scores, 2003-2012



PISA 2012 Subscales for Mathematics

Singapore Australia International Average

Mathematics Sub-Scales % of Students at
Levels5 & 6 (>607)

% of Students at 
Levels5 & 6 (>607)

% of Students at 
Levels5 & 6 (>607)

Formulating 44.6 18.7 16.8

Employing 39.6 13.7 13.1

Interpreting 32.6 17.2 14.3

Change & Relationships 42.4 17.9 14.4

Space & Shape 42.8 14.3 13.4

Quantity 37.4 15.4 14.0

Uncertainty & Data 34.0 15.7 12.4



Global Index of Cognitive Skills and Educational Attainment
2014

Rank ²ΩŘIndex  Z Score
(SD > Mean)*

2012
Rank ²ΩŘIndex Z Score

(SD > Mean)*

South Korea 1 1.30 2 1.23

Japan 2 1.03 4 0.89

Singapore 3 0.99 5 0.84

HongKong China 4 0.96 3 0.90

Finland 5 0.92 1 1.26

UnitedKingdom 6 0.67 6 0.60

Canada 7 0.60 10 0.54

Netherlands 8 0.58 7 0.59

Ireland 9 0.51 11 0.53

Poland 10 0.50 14 0.43

Denmark 11 0.46 12 0.50

Germany 12 1.41 15 0.41

Russia 13 0.40 20 0.26

United States 14 0.39 17 0.35

Australia 15 0.38 13 0.46



2. PISA Shock & Metaphysical Panic

PanicΥ άŀƴ ŜȄŎŜǎǎƛǾŜ ƻǊ ǳƴǊŜŀǎƻƴƛƴƎ 
feeling of alarm or fear leading to 

extravagant or foolish behaviour, such 
as that which may spread through a 

ŎǊƻǿŘ ƻŦ ǇŜƻǇƭŜΦέ όh95ύ
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Metaphysical Panic

Economic Panic

Cultural Panic

Sovereignty Panic

Pedagogical Panic

Political Panic 



Government Responses to Pedagogical Disorder



3. How Might we Explain Differences in Student 
Achievement Scores Between Singapore and 

Australia? 



EXPLAINING EAST ASIAN 
ASSESSMENT PERFORMANCE:

EAST ASIAN PEDAGOGY 

Eight ontological claims:

1. 9ŀǎǘ !ǎƛŀƴ ǇŀǊŜƴǘǎΣ ǎǘǳŘŜƴǘǎ ŀƴŘ ǘŜŀŎƘŜǊǎ ǎƘŀǊŜ ŀ ά/ƻƴŦǳŎƛŀƴέcultural orientation to 
teaching and learning that emphasizes the (instrumental) value of education, effort & hard 
work, modest conceptions of self efficacy and self concept, and strong commitments to 
ƻōŜŘƛŜƴŎŜΣ ǊŜǎǇƻƴǎƛōƛƭƛǘȅ όάŦƛƭƛŀƭ ǇƛŜǘȅέύ ŀƴŘ ŎƻƳǇŜǘƛǘƛǾŜ ŀŎƘƛŜǾŜƳŜƴǘ

2. East Asian languages (principally Chinese) confer a number of linguistic and cognitive 
advantagesto students, for example, demands on working memory in Mathematics

3. East Asian pedagogy assumes a theory of learning which proposes that conceptual 
understanding is a function of procedural fluency through drill, practice and memorization, 
and is not prior to, or independent of, procedural fluency and memorization

4. East Asian curriculaare generally detailed down to the topic level and highly prescriptive and 
tightly aligned to the national high stakes assessment system

5. East Asian classroom instructionis teacher-dominated, didactic, content focused, exam 
driven, mastery oriented, and heavy on basic skills and homework 



EXPLAINING EAST ASIAN 
ASSESSMENT PERFORMANCE:

EAST ASIAN PEDAGOGY 

Eight ontological claims:

6.  East Asian systems are characterized by tightly coupled institutional arrangements and 
forms of pedagogical alignment sharply focused on meritocratic assessment and 
performativity

7.  East Asian countries generally invest heavily in teacherselection, training and 
professional development, hierarchical and prescriptive rather than professional forms 
of instructional governance and bureaucratic/performative forms of teacher 
accountability

8.  Limited (or non-existent) forms of democratic accountability that permit extended 
policy life-cycles (in the case of Singapore, > 40 years), long term planning, policy 
coherence and institutional alignment.

One metaphysical claim:

The combination of these claims causally explains the superior academic performance 
of East Asian students in international assessments



3.1. Instructional Practices:

TIMSS/PISA Data
NIE Core 2 Research Program 



3.1. TIMSS Data



Curriculum Resources: 
8th Grade Mathematics (2011)

҈ ƻŦ {ǘǳŘŜƴǘǎ ²ƘƻǎŜ ¢ŜŀŎƘŜǊǎ ¦ǎŜΧSingapore Australia Finland Internat. 
Average

Textbooksas basis of instruction 59 25 88 77

Workbooksor Worksheetsas basis of 
instruction

51 11 26 34

Concrete Objects or Materials that help 
students understanding quantities or 
procedures as basis for instruction

10 56 9 23

Computer softwarefor mathematics 
instruction as basis for instruction

11 12 1 7

Source: TIMSS 2011, Mathematics, ch. 8 (p.394)



Instructional Practices: 
8th Grade Mathematics (2011)

% of StudentsDoing the Following Every Lesson

Singapore Australia Finland Internat. 
Average

Teacher Instructional Activities

Work problems(individually or with 
peers) with teacher guidance

41 64 83 55

Work problemstogether in whole class 
with direct teacher guidance 

40 43 28 48

Work problems(individually or with 
peers) while teacher occupied by other 
tasks

8 25 6 14

Memorize rules, proceduresand facts 21 32 13 45

Explain theiranswers 30 46 36 60

Apply facts, concepts and procedures 46 60 37 49

Source: TIMSS 2011, ch. 8 (p.400)



Classroom Assessment Practices: 
8th Grade Mathematics (2011)

Singapore Australia Finland Internat. 
Average

% of StudentsWhose Teachers Give 
Test Questions Every 2 weeks or More

39 16 1 45

%of Students Whose Teachers Give 
Test Questions Always or Almost 
Always

InvolvingApplication of Mathematical 
Procedures

76 84 82 77

Involved in Searchingfor Patterns and 
Relationships

16 30 35 31

Requiring Justification orExplanations 10 37 45 37

Source: TIMSS 2011, ch.8 (p.410)



SƛƴƎŀǇƻǊŜΩǎ instructional regime more  conventional / traditional, Australia more 
cognitively demanding.  

But given this, how come Singapore does so much comparatively better in TIMSS 
and PISA than Australia?

Is it becauseof its unique cultural formations & institutional arrangements rather 
than or despite its instructional practices? 

Or is it the case that Singapore's instructional regime, for all its conventionality, is 
simply better over and above the importance of cultural factors? 

And, if this is the case, what might this mean for Australia,pedagogically speaking?
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What are we to make of this?



3.2. Core 2 Research Program in Singapore



Core 2 Research Program: Key Research Questions

1. Howdo teachers teach in Singapore? 

2. What is the characterand intellectual quality of instructional practice in Singapore?

3. Why do teachers teach the way they do?

4. To what extent has pedagogical practice changedsince the introduction of TLLMin 
2005?

5. What impact does instruction have on student achievement and the development of 
21st Century skills? 

6. What factors constrainthe ability of the system to secure substantial and sustainable 
pedagogical improvements?

7.     How might the quality of teaching and learning in Singapore be improved, given Core 
нΩǎ ǊŜǎŜŀǊŎƘ ŦƛƴŘƛƴƎǎΚ
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Core 2 Research Design: 3 Nested Projects 

Panel 2 Panel 3 Panel 5

Design Repeated measures non-
experimental design

Cross sectional Cross sectional

Sample Schools: 62
Classes:454

Students:16895
Teachers: 2100

Schools: 31
Lessons:625

Units of Work: 117

Schools: 31
Lessons:625

Units of Work: 117

Type Survey (x 2) of P5 and Sec 3 
students.

Survey of teachers

Classroom
observation, 

coding and analysis

Collection and 
analysis of 

instructional tasks 
(n=385), student 
work (2,897), 115 

teacherinterviews, 
209 T surveys

Assessment of 
student learning

Pre and Post assessmentsof 
all P5 and Sec 3 in 

Mathematics or English 

Analysis Descriptive and 
Multivariate

Descriptive and 
Multivariate

Descriptive and 
Multivariate
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Teaching and Learning: A New Institutionalist Perspective

National Curriculum 
and Assessment 

Frameworks

Pre-Service Training 
and In Service PD

Teacher Knowledge, 
Skills, Beliefs and 

Identities

School Culture, Leadership, 
Priorities, Organizational 

Practices

Instructional System:
Classroom Goals, Tasks, Organization, Activities, Resources, Climate &  Management

Classroom Interaction, 
including

Talk

Student Outcomes: Beliefs, Dispositions, Identities, Motivation, Engagement, Cognition, 
Metacognitive Self Regulation, Understandings, Skills and Performances

Student & Family 
Characteristics, 

Practices & Projects

Cultural Norms and 
Institutional Rules of 

Schooling

Prior educational 
experiences & schema; 
άŦƻƭƪ άǇŜŘŀƎƻƎȅ



Key Finding 1.

In general, Singapore has developed a pedagogythat is pragmatic, fit-for-purpose, 
instrumental, hybridicand sharply focused on preparing students for local semestral 
and national high stakes and international assessments.

In effect, classroom pedagogy in Singapore is highly performative in orientation 
focused on mastery and exam preparation.

²ƘƛƭŜ {ƛƴƎŀǇƻǊŜΩǎ ǇŜǊŦƻǊƳŀǘƛǾŜ ǇŜŘŀƎƻƎȅ ŜƴǎǳǊŜǎ ŀ ǾŜǊȅ ǎǘǊƻƴƎ ŜƳǇƘŀǎƛǎ ƻƴ 
knowledge transmission and reproduction, it also includes elements of a knowledge 
building pedagogy, cognitively speaking, although this emphasis is relatively weak(as 
ǿŜ ǎŀǿ ƛƴ ǘƘŜ ¢La{{ Řŀǘŀ Χύ



{ƛƴƎŀǇƻǊŜΩǎ ¢ǿƻ tŜŘŀƎƻƎƛŜǎ
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Knowledge 
Transmission & 
Reproduction

Knowledge 
Building



{ƛƴƎŀǇƻǊŜΩǎ IȅōǊƛŘƛŎ tŜŘŀƎƻƎȅΧ

Knowledge Transmission & Reproduction Pedagogy

Å Primary focus on the transmission, acquisition and mastery of curriculum based domain-
specific propositional knowledge and skills and the preparation of students for semestral and 
high stakes assessments. Typically strong focus on factual and procedural knowledge and 
limited explicit focus on conceptual knowledge.

Å Involves extensive use of traditional and direct instruction strategies and some use of high 
leverage instructional strategies that enhance student learning but primarily those with a 
strong procedural and summative focus

Knowledge Building Pedagogy

Å Strong focus on deep(er) learning, conceptual understanding, metacognitive self-
regulation, knowledge transfer and development of domain-specific expertise by engaging 
in knowledge  building  practices or tasks

Å While KBP requires the acquisition of domain specific propositional knowledge and 
procedural skills, it particularly emphasizes the design and implementation of Instructional 
tasks that requires or encourage students to doknowledge work by participating in 
domain-specific knowledge building  practices, including  those that  generate, represent, 
communicate, deliberate, justify knowledge claims against given epistemic norms and apply 
them to new problems or contexts. In effect, a strong focus on disciplinarityςengaging in 
domain-specific knowledge practices.

Å In principle, involves extensive use of high leverage instructional strategies that foster 
conceptual understanding but evidence for this in Singapore is slight.



Deep(er) Learning?

ά²Ŝdefineάdeeperlearningέasthe processthroughwhichan individual
becomes capable of taking what was learned in one situation and
applying it to new situations (i.e., transfer). Throughdeeper learning
(which often involvessharedlearningand interactionswith others in a
community),the individualdevelopsexpertisein a particulardomainof
knowledge and/or performance. The product of deeper learning is
transferableknowledge, includingcontent knowledgein a domain and
knowledgeof how, why, and when to apply this knowledgeto answer
questionsandsolveproblems. We refer to this blendof both knowledge
and skills as ά21st century competencies.έ The competenciesare
structuredaround fundamentalprinciplesof the content areaand their
relationshipsrather than disparate,superficialfacts or procedures. It is
the way in which the individualandcommunitystructuresandorganizes
the intertwined knowledgeand skillsτrather than the separatefactsor
proceduresper seτthat supportstransfer. While other typesof learning
may allow an individual to recall facts,concepts,or procedures,deeper
learningallowsthe individualto transferwhat waslearnedto solvenew
problems.έ

Pellegrino, J. and Hilton, M. (2012). Education for Life and Work: Developing Transferable 
Knowledge and Skills in the 21st Century. Washington, DC: American Academy of Sciences,

pp. 69-20
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Domain-Specific 

Propositional / Declarative 

Knowledge:

Factual, Procedural, 

Conceptual, Epistemic, 

Rhetorical, Hermeneutical, 

Aesthetic, Moral 

.

Epistemic Orientation: 

Explanation, Prediction, Valuing, 

Interpretation, Representation, 

Expression, Judgment etc)

Domain-Specific Knowledge Practices:

Investigating, Generating, Representing, 

Communicating, Deliberating, Justifying and/or  

Applying Knowledge Claims and/or Judgments

Domain-Specific 

Disciplinary Habitus:

Epistemic  Virtues, Identities & 

Agency (including 

metacognitive self regulation)

Epistemic Communities (including Linguistic 

and Discursive Practices) for Investigating, 

Generating, Representing, Communicating, 

Deliberating, Justifying and/or  Applying 

Knowledge Claims  and/or Judgments

Anatomy of Disciplinarity



A pedagogy that has strong disciplinary features is one that 

Â Supports the acquisition and conceptual understanding of extensive networksof 
established domain-specific knowledge and skills

Â permits students to participate effectively (via epistemicas well as cognitive
apprenticeships) in distinctive disciplinary practices and conversations in classrooms 
organized as epistemic communities of practice focused on

Â the generation, representation, communication,deliberation, justification and 
application of disciplinary knowledge claims appropriate to academic and non-academic 
institutional settings in order to 

Â cultivate, in developmentally appropriate ways, epistemic  norms and virtues (including 
meta-cognitive wisdom) and disciplinaryunderstandings, skills and identities that

Â Enhance disciplinary agency and epistemic rationality, prepare young people for the 
epistemic and normative demands of contemporary institutional settings, including 
knowledge-economy work places and democratic political communities, permit them to 
join and participate in historical communities of memory and meaning, and develop rich 
understandings of themselves, nature and others. 

Disciplinarityand Pedagogy



5ƛǎŎƛǇƭƛƴŀǊȅ IŀōƛǘǳǎΧ

άΧƭŜŀǊƴƛƴƎ ŘƛǎŎƛǇƭƛƴŀǊȅ ƪƴƻǿƭŜŘƎŜ Ŝƴǘŀƛƭǎ ƳƻǊŜ ǘƘŀƴ ŀŎǉǳƛǊƛƴƎ ōŀǎƛŎ ǎƪƛƭƭǎ ƻǊ ōƛǘǎ ƻŦ 
received knowledge. 

It also involves developing identity and affiliation, critical epistemic stance, and 
dispositions as learner participate in the discourse and actions of a collective social field.

As such, knowledge is not held in archives and texts, but is constructed through ways of 
ǎǇŜŀƪƛƴƎΣ ǿǊƛǘƛƴƎΣ ŀƴŘ ŀŎǘƛƴƎΦέ 

Kelly, G. J., Luke, A., & Green, J. (Eds.). (2008). What counts as knowledge in 
educational settings: Disciplinary knowledge, assessment, and curriculum.Review 
of Research in Education, 32. p. ix. 



Disciplinarity& Knowledge Building: Theoretical Perspectives

Å History and philosophy of science (Kuhn, Lakotos, Feyerabend, Chalmers, Shapin)

Å Cognitive science / theory of learning: (Constructivist learning theory, sociocultural 
learning theory (situated cognition, cognitive apprenticeship, community of practice) 
(Bransfordet. al, Meyer, Vygotsky, Bruner, Brown, Collins, Lave and Wenger, Rogoff, 
Resnick, Sfard, Berieterand Scardamalia, Sawyer, Tharp and Gallimore)

Å Epistemology

o Classical epistemology (Setup, Pritchard, Williamson)

o Social epistemology (Goldman, Fuller)

o Virtue epistemology (Williams, Greco, Zagzebskiand DePaul, Kvanvig) 

o Education (Adler, Seigel, Robinson, Hirst, Peters)

Å Disciplinarity, functional linguistics and the sociology of knowledge (Anderson and 
Valente, Burke, Toulmin, Bernstein, Schwab, Young, Christie, Maton , Moore)

Å Instructional Theory (Alexander, Boaler, Doyle, Bossert, Cohen, Shulman, Ball, Coe, 
Mercer and Hodgkinson, Ford and Forman, Black and Wiliam, Creemersand Kyriakides,
Stein et. al., Hattie, Heibert, Lampert, Muijis, Newmann, Pellegrino, Galton, Kennedy 
James and Pollard, etc.)
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The Origins of Disciplinarity: 

ñThe New Philosophyò versus 

Scholasticism,.

Sir Francis Bacon (ñRenovator 

of the Artsò) on either side of 

bust of Charles 11

In 1592, in a famousletter to hisuncle,WilliamCecil(LordBurghley,PrincipalSecretary,LordHighTreasurer,Lordof the
Privy Seal)to Elizabeth1, Sir FrancisBacondeclaredάŀƭƭƪƴƻǿƭŜŘƎŜέto be his province and vowed his personal
commitment to a plan for the full-scalerehabilitation and reorganizationof learning. Thirteenyearslater in 1605, still
frustrated by the intellectual slumber, sterile άŘƛǎǇǳǘŀǘƛƻƴǎΣέάǾŀƛƴŀƭǘŜǊŎŀǘƛƻƴǎέand άŎƻƴǘŜƴǘƛƻǳǎŘƛǎǘŜƳǇŜǊǎέof
medievalscholasticismin Englishuniversities,Bacon,by then a successfulcourtier to KingJames1, publishedoneof the
most influentialworksof the EuropeanEnlightenment,TheProficienceandAdvancementof Learning,later incorporated
into hisincompletemasterwork to reform Europeanintellectuallife, InstauratioMagnaScientiarum. In it, hemapsout a
new epistemicregimebasedon a new empiricistconceptionof knowledge,a new taxonomyof knowledgeόάIƛǎǘƻǊȅΣέ
άtƻŜǎȅέandάtƘƛƭƻǎƻǇƘȅέύand an inductiveand scientificapproachto knowledgegeneration. ForBacon,scholasticism
neededto be repudiatedin favour of a newάŜȄǇŜǊƛƳŜƴǘŀƭǇƘƛƭƻǎƻǇƘȅέin which knowledgewasnot so much derived
from appealsto ancientauthorities or texts, or dialecticaldisputationsamongscholars,but from careful observation,
experiment,inductivereasoninganddeliberativeargumentation(Spellinget al, 1857-1874; Shapin, 2006, for references
on Bacon; Hogan,2007)



The Justification of True Belief

Beliefs

(S believes x)

(Belief formation)

Truth

(x is true)

(Truth determination)

External Reliability
(Reliable knowledge 
formation practices)

Internal Reliability
(Reliable Cognitive & 

Metacognitive 
Processes and 

Epistemic Virtues) 

Reliably Justified True Beliefs

(S believes x, x is true, S is reliably 
justified in believing x)

(Justification)

True Beliefs
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Key Finding 2.
In Singapore,we found that the intellectual quality of knowledge work in the classroomis
primarily dependenton the designand implementationof instructional tasks rather than the
specificinstructionalstrategiesthat teachersemployor, surprisingly,extendedepistemictalk in
classroom(of whichthere isverylittle).

Moreover, we found that instructional tasks were largely responsiblefor the organizationof
instructionalpracticesmoregenerallyduringthe lesson..

Theoreticallyspeaking,thesearenot especiallynewinsightsΧ. just neglectedones!
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Tasks?

Walter Doyle (1983)

ά¢ƘŜinstructional task is the actual work that studentsΧ[do] as
they try to understandthe curriculummaterial presentedto them.
This is cognitive work but in might occur within individual heads
only or include the understandingsthat grow out of interactions
amongstudentsor betweenstudentsandteachers. Thiswork could
rangefrom memorizationandmakingobviousconnectionsbetween
what one alreadyknowsto evaluation,application,problemsolving
andcritical thinking.έ

!ŎŀŘŜƳƛŎ ǘŀǎƪǎ άŦƻǊƳ ǘƘŜ ōŀǎƛŎ ǘǊŜŀǘƳŜƴǘ ǳƴƛǘ ƛƴ ŎƭŀǎǎǊƻƻƳǎέ ŀƴŘ 
ŀǊŜΣ ǘƘŜǊŜŦƻǊŜ άǘƘŜ ǇǊƛƳŀǊȅ ŘŜǘŜǊƳƛƴŀƴǘ ƻŦ Ƙƻǿ ǘƘŜ ŎǳǊǊƛŎǳƭǳƳ ƛǎ 
ŜȄǇŜǊƛŜƴŎŜŘ ōȅ ǎǘǳŘŜƴǘǎέ ŀƴŘ ǘƘŜ ǇǊƛƴŎƛǇŀƭ ŦŜŀǘǳǊŜ ƻŦ ŎƭŀǎǎǊƻƻƳ ƭƛŦŜ 
that mediates between the curriculum, teacher instructional 
behaviour and student learning. 

W. Doyle, Academic work. Review of Educational Research, 53, 
1983, p.160.



Why Tasks? 

ά²Ŝ ǿƛǎƘ ǘƻ ŜƳǇƘŀǎƛȊŜ ΧώǘƘŀǘϐ ƴƻ ǇŀǊǘƛŎǳƭŀǊ ǘŜŀŎƘƛƴƎ ǇǊŀŎǘƛŎŜ ƻǊ ǎǘǊŀǘŜƎȅ ŀǎǎǳǊŜǎ 
that students will undertake work that makes high-quality intellectual demands on 
them... Our key point is that it is the intellectual demands embedded in classroom 
tasks, not the mere occurrence of a particular teaching strategy or technique, that 
ƛƴŦƭǳŜƴŎŜ ǘƘŜ ŘŜƎǊŜŜ ƻŦ ǎǘǳŘŜƴǘ ŜƴƎŀƎŜƳŜƴǘ ŀƴŘ ƭŜŀǊƴƛƴƎΦέ

F. Newmann, A. Brykand J. Nagaoka, Authentic Intellectual Work and 
Standardized Tests: Conflict or Coexistence. Chicago: Consortium on Chicago 
School Research, 2001, p.31. 
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Instructional Tasks and Intellectual Engagement: 
The National Association of Mathematics Teachers

άLƴ ŜŦŦŜŎǘƛǾŜ ǘŜŀŎƘƛƴƎΣ ǿƻǊǘƘǿƘƛƭŜ ƳŀǘƘŜƳŀǘƛŎŀƭ ǘŀǎƪǎ ŀǊŜ ǳǎŜŘ ǘƻ ƛƴǘǊƻŘǳŎŜ ƛƳǇƻǊǘŀƴǘ 
mathematical ideas and to engage and challenge students intellectually. Well-chosen tasks 
Ŏŀƴ ǇƛǉǳŜ ǎǘǳŘŜƴǘΩǎ ŎǳǊƛƻǎƛǘȅ ŀƴŘ ŘǊŀǿ ǘƘŜƳ ƛƴǘƻ ƳŀǘƘŜƳŀǘƛŎǎΦ ¢ƘŜ ǘŀǎƪǎ Ƴŀȅ ōŜ ŎƻƴƴŜŎǘŜŘ 
to the real-world experiences of students, or they may arise in contests that are purely 
mathematical. Regardless of the context, worthwhile tasks should be intriguing, with a level 
of challenge that invites speculation and hard work. Such tasks often can be approached in 
more than one way, such as using arithmetic counting approach, drawing a geometric 
diagram and enumerating possibilities, or using algebraic equations, which makes the tasks 
ŀŎŎŜǎǎƛōƭŜ ǘƻ ǎǘǳŘŜƴǘǎ ǿƛǘƘ ǾŀǊƛŜŘ ǇǊƛƻǊ ƪƴƻǿƭŜŘƎŜ ŀƴŘ ŜȄǇŜǊƛŜƴŎŜΦέ

Quoted M. Kennedy, Inside Teaching. C.ambridge, MA: Harvard University Press, 2005, p.9
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Instructional Tasks.
Instructional tasks = discrete, purposeful, goal-directed student learning activities focusedon
someform of knowledgework that

Å regulateopportunities to learn and the exerciseof specificforms of cognitive,epistemic,
collaborative, discursive, textual, digital and metacognitive agency (and therefore
determinethe kindandqualityof knowledgework studentsengagein duringlessons)

Å shapethe overallstructureof instructionalpracticeduringthe lesson

Å mediateknowledgework in the classroomandknowledgework in the workplace

Twogeneric(not domain-specific)kindsof instructionaltasks

1. Knowledgetransmissiontasks

Å Focuson the acquisitionandmasteryof domain-specificknowledgeandskills

2. Knowledgebuilding tasks

Å In addition to the acquisitionand masteryof domain-specificknowledgeand skills,a
strong focus on deeper learning, conceptual understanding,the development of
domain-specificexpertise,knowledgetransferandmetacognitivewisdom



Knowledge Building Pedagogy 

Knowledge building pedagogy two dimensions: epistemic and cognitive

1. knowledge building, epistemically speaking: engaging in domain-
specific knowledge practices in communities of epistemic practice that 
variously generate, represent, communicate, deliberate and establish 
the public warrant or truth, moral or aesthetic value of domain 
specific knowledge claims supports, development of domain-specific 
(disciplinary) expertise, and effective knowledge transfer to new 
situations

2.     knowledge building, cognitively speaking: engaging in cognitive 
activities (reasoning, explaining, interrogating, interpreting, inferring) 
that supports deep(er) learning and develops conceptual 
understanding (extended and richer cognitive schemas and networks), 
metacognitive wisdom and self regulation and enables effective 
knowledge transfer and application

Note: 

Å 2 a partial function of 1

Å 1 and 2 linked pedagogically through instructional task design and 
implementation



Constructivist model of learning as KB

Learningis a set of constructive processesin which the individual student (alone or
socially) builds, activates, elaborates, and organizes knowledge structures. These
processesare internal to the student and canbe facilitated and fosteredby components
of teaching. MoreoverΧhigher order learning and a deep understandingof learning
content are basedon the quality of knowledge building and, thus, on the executionof
learning activities. Learningactivities should [generally] evoke both basic information
processinganddomain-specificprocessing.

T. Siegel and R. ShavelsonΣ ά¢ŜŀŎƘƛƴƎ ŜŦŦŜŎǘƛǾŜƴŜǎǎ ǊŜǎŜŀǊŎƘ ƛƴ ǘƘŜ Ǉŀǎǘ ŘŜŎŀŘŜΥ 
the role of theory and research design in disentangling meta-ŀƴŀƭȅǎƛǎ ǊŜǎǳƭǘǎΦέ Review of 
Educational Research, 77, 4 (Dec 2007), p. 462



Beyond Anderson and YǊŀǘƘǿƻƘƭΩǎTaxonomy of Knowledge and Cognition

Knowledge 

Dimension

Cognitive Domain

Remember Understand Apply Analyze Evaluate Create

Factual 

Knowledge

Conceptual 

Knowledge

Procedural 

Knowledge

Meta-

cognitive 

knowledge
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