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Context and Objectives

Over the last decade much handwringing and dedrh & A y 3 | 0 2 glaidd Westsin( |
countries generally, with the principal exception of Finlgnmerformance in international
student assessments, particularly in TIMSS and PISA

Today, five tasks:
1. Briefly consider TIMSS 2011 and PISA 2€4i2ts

2. Briefly report on research findings from TIMSS 201instructional practices
in Singapore and Australia

3. Report some findings from a large research projecin@tructional practicein
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 toeform the instructional regime in Singapore

5. Consider whether these findings have importamplicationsfor Australian
education



1. Australial YR { A Y
Performanceon TIMSS 2011 & PISA 20



TIMSS 8 Grade Mathematics 2011

Singapore Australia Deficit International
(A-S) Average

Grade 8 MathgHigh/Adv) 78/43 29/9 (-49/-34) 17/3
(>550/>625)

% 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, 201Xh.2. pp. 90114: Appendix E, p. 462



2012 PISA Overall Scores for Math, Reading & Science

Country Overall Overall Overall
613 570 580
2.Singapore 573 542 551
561 545 555
560 523 523
554 536 538
538 509 521
536 538 547
535 516 525
531 509 515
523 511 522
519 524 545
518 523 525
(0T Australia T 504 (-69) 512 ¢30) 521 ¢30)
500 512 516
494 496 501
494 499 514
481 498 497

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



Australia PISA Scores, 202812
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PISA 2012 Subscales for Mathematics

Singapore

Australia

International Average

Mathematics SubScales

Formulating

Employing

Interpreting

Change & Relationships

Space & Shape

Quantity

Uncertainty & Data

% of Students at
Levels5 & 6(>607)

44.6

39.6

32.6

42.4

42.8

37.4

34.0

% of Students at
Levels5 & 6(>607)

18.7

13.7

17.2

17.9

14.3

15.4

15.7

% of Students at
Levelss & 6(>607)

16.8

13.1

14.3

14.4

13.4

14.0

12.4



Global Index of Cognitive Skills and Educational Attainment
2014 2012

Rank 2 ORdex Z Scored Rank 2 QRdex Z Score
(SD > Mean)* (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
United Kingdom 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 Bletaphysical Panic
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Government Responses to Pedagogical Disorder

Australian Curriculum

Teacher Education
Ministerial Advisory Group

Issues paper

aitsl

olel edu U

National Professional
Standards for Teachers

Professional Knowledge
EIPLETRIRE  Mrow shudents and how they leam
RIELERIERR  Know the content and how 10 teach it
Professional Practice
EEDLEILRY Flan for and mplement effectve feaching and learming
EIPULETLRY Create anc maltan sepportive and sate laamming ecsironments.
T RS Ansans. provide feedback and mport on student samng

INDEPENDENT
PUBLIC SCHOOLS

Professional Engagement
EITINTSNEY Engage i Professcnal Leaming
EETNEINRY  Engape professionally with coBeaQues, pareris'carers and the coma |

>
%. Australian Government

Review of the
Australian Curriculum
Final Report

Revise in a Month

Top-performing schools ‘

* Only schools which had published scores for all NAPLAN cateqories in
Years 3, S and 7 were included in this table. This table was based on the

combined average score of the five NAPLAN categories across the three

year levels from 2008 to 201,
PRIMARY SCHOOL HIGH SCHOOL
(Year 3/5/7 - 2008 TO 2011*%) (Year 9 ONLY - 2008 to 2011)
Average score Average Score
1 Somerville House 530.6 1 Brisbane Grammar School 6471
2 Anglican Church Grammar School 5289 2 Somerset College 645.6

3 Ironside State School 5285
4 Matthew Flinders Anglican College 5275
5 Bardon State School 526.8
6 Rainworth State School 526.0
7 Al Saints Anglican School (Merrimac) 523.3

8 St Hilda's School (Southport) 5221
9 St Joseph's School (Bardon) 5214
| MacGregor State School 5207

3 Brisbane Girls Grammar School 645

4 Brisbane State High School 6353
5 Somerville House 633
6 All Hallows' School 6319

7 St Joseph's College - Gregory Terrace 630.3
8 St Aidan’s Anglican Girls' School ~ 629.2
9 St Peters Lutheran (Indooroopilly) 627.8
10 Matthew Flinders Anglican College 626.4

IT’S BACK TO BASICS :

Sample primary wtadect 1eport card:
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Year 7
NAPLAN-style Tests

Alan Rorsfield & Allyn Joses

enforcement

—promse
sub;ect»on < obedience
amenability '8 loyaltyn- adherence

fesponsiility

wsnigccountability

conscience



3. How Might weExplain Differences in Studel
Achievement Scores Between Singapore &
Australia?




EXPLAINING EAST ASIAN
§ . ASSESSMENT PERFORMANCE:
B EAST ASIAN PEDAGOGY

Eight ontological claims:
1. 9 ad !aAly LI NByildas adaRBSdukialbrghitionts I OK S
teaching and learning that emphasizes the (instrumental) value of education, effort & ha

work, modest conceptions of self efficacy and self concept, and strong commitmentsAto
20SRASYOSY NBaLR2yairoAfAlde O0aFAEAILIE LIASK

2. East Asian languages (principally Chinese) confer a numbeguwistic and cognitive
advantagedo students, for example, demands on working memory in Mathematics

3. East Asian pedagogy assumeleory of learningwhich proposes that conceptual
understanding is a function of procedural fluency through drill, practice and memorizatio
and is not prior to, or independent of, procedural fluency and memorization

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

5. East Asiaglassroom instructions teacherdominated, 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 coupdéitltional arrangementsand
forms ofpedagogical alignmensharply focused on meritocratic assessment and
performativity

7. East Asian countries generally invest heavilganherselection, training and
professional development, hierarchical and prescriptive rather than professional forr
of instructional governancend bureaucratic/performative forms aéacher
accountability

8. Limited (or norexistent) forms of democratic accountability that permit extended
policy life-cycles(in the case of Singapore, > 40 years), long term planpoigcy
coherence and institutionalignment.

One metaphysical claim:

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



3.1.Instructional Practices

TIMSS/PISA Dat
NIE Core 2 Research Progr:



3.1. TIMSS Data



Curriculum Resources:
8th Grade Mathematics (2011)

2F {0dzRSyGa 2 Kz2 Internat.
Average
Textbooksas basis of instruction 59 25 88 77
Workbooksor Worksheetsas basis of 51 11 26 34
Instruction
Concrete Objectsr Materials that help 10 56 9 23

students understanding quantities or
procedures as basis for instruction

Computer softwarefor mathematics 11 12 1 7
instruction as basis for instruction

Source: TIMSS 20Mathematicsch. 8 (p.394)



Instructional Practices:
8" Grade Mathematics (2011)

_ % of StudentDoing the Following Every Lesso

Singapore  Australia Finland  Internat.

Average
Teacher Instructional Activities
Work problemqindividually or with 41 64 83 55
peers) with teacher guidance
Work problemdogether in whole class 40 43 28 48
with direct teacher guidance
Work problems(individually or with 8 25 6 14
peers) while teacher occupied by other
tasks
Memorize rules, procedureand facts 21 32 13 45
Explain theianswers 30 46 36 60
Apply facts, concepts and procedures 46 60 37 49

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



Classroom Assessment Practices:
8" Grade Mathematics (2011)

Singapore Australia  Finland Internat.

Average
% of StudentdVhose Teachers Give 39 16 1 45
Test Questions Every 2 weeks or Mort
% of Students Whose Teachers Give
Test Questions Always or AlImost
Always
InvolvingApplication of Mathematical 76 84 82 77
Procedures
Involved in Searchinfgr Patterns and 16 30 35 31
Relationships
Requiring Justification dixplanations 10 37 45 37

Source: TIMSS 20th.8 (p.410)



What are we to make of this?

S\ y 3| ListNEienal regime more conventional / traditional, Australia more
cognitively demanding.

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

Is itbecauseof its unique cultural formations & institutional arrangemengsher
than or despiteits instructional practices?

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

And, if this is the case, what might this mean/Aaistralia,pedagogically speaking?

20






Core 2 Research Program: Key Research Questions

How do teachers teach in Singapore?
What is thecharacterandintellectual quality of instructional practice in Singapore?
Why do teachers teach the way they do?

To what extent has pedagogical practa®angedsince the introduction oTLLMin
20057

What impact does instruction hawan student achievement and the development of
215t Century skill®

What factorsconstrainthe ability of the system to secure substantial and sustainable
pedagogical improvemen®s

How might thguality of teachingand learningin Singapore be improved, given Core
HQAd NBAaSIFNDODK FAYRAYyIaEK
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Core 2 Research Design: 3 Nested Projects

I I N

Design Repeated measurason- Cross sectional Cross sectional
experimental design
Sample Schools: 62 Schools: 31 Schools: 31
Classes454 Lessons625 Lessons625
Students:16895 Units of Work: 117 Units of Work: 117
Teachers: 2100
Type Survey (x 2) of P5 and Sec Classroom Collection and
students. observation, analysis of

Survey of teachers coding and analysi instructional tasks
(n=385) student

work (2,897), 115

teacherinterviews,
209 T surveys

Assessment of Pre and Post assessmenfs
student learning all P5 and Sec 3 in
Mathematicsor English

Analysis Descriptive and Descriptive and Descriptive and
Multivariate Multivariate Multivariate23



Teaching and Learning: A New Institutionalist Perspective

Cultural Norms and
Institutional Rules of

Schooling

A 4 A\ 4

A\ 4

1

Teacher Knowledge, Prior educational
Skills, Beliefs and experiences & schema,;
|dentities GF¥F2f1 aLISRI

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

Student & Family
Characteristics,
Practices & Projects

A

y

I ,,

Student Outcomes: Beliefs, Dispositions, Identities, Motivation, Engagement, Cognition,

Metacognitive Self Regulation, Understandings, Skills and Performances




Key Finding 1.

In general, Singapore has developegealagogythat is pragmatic, ffor-purpose,
instrumental,hybridicand sharply focused on preparing students for local semest
and national high stakes and international assessments.

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

2 KATS {Ay3FLR2NBQa LISNF2NXYI GADBS LISRI 3
knowledge transmission and reproductigrt also includes elements ofkmowledge
building pedagogycognitively speaking, although this emphasis is relatively (s
S alg Ay GKS ¢La{{ RFGlIF X0
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Knowledge
Transmission &
Reproduction

¢ g2
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[AY3lILI2NBQa | @0 NARAC

Knowledge Transmission & Reproduction Pedagogy
A Primary focus on the transmission, acquisition and mastery of curriculum based domain

specific propositional knowledge and skills and the preparation of studensefoestraland
high stakes assessments. Typically strong focus on faatdgbrocedural knowledgand
limited explicit focus on conceptu&howledge.

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

Knowledge Building Pedagogy

A

Strong focus oukleep(er) learning conceptual understanding, metacognitive self
regulation, knowledge transfer and development of domsjpecific expertise by engaging
in knowledge building practices or tasks

While KBP requires the acquisition of domain specific propositional knowledge and
procedural skills, it particularly emphasizes the design and implementatimsiéictional
tasksthat requires or encourage students tm knowledge work by participating in
domainspecificknowledge building practicesncluding those that generate, represent, = %

them to new problems or contexts. In effect, a strong focuslisciplinarity ¢ engaging in
domainspecific knowledge practices.

In principle, involves extensive usehifh leverage instructional strategiebat foster
conceptual understanding but evidence for this in Singapore is slight



Deeper) Learning?

& 2 8efine ddeeperlearning asthe processthroughwhichanindividual
becomes capable of taking what was learned in one situation and
applyingit to new situations (i.e., transfer) Throughdeeper learning
(which often involvessharedlearningand interactionswith othersin a
community),the individualdevelopsexpertisein a particular domain of
knowledge and/or performance The product of deeper learning is |
transferableknowledge including content knowledgein a domainand |
knowledgeof how, why, and when to apply this knowledgeto answer @&

: : Y\  EDUCATION
questionsand solveproblems We refer to this blend of both knowledge "% FOR LIFE
and skills as (21st century competencie€ The competenciesare | AND WORK
structured around fundamentalprinciplesof the content areaand their $* SRS
relationshipsrather than disparate,superficialfacts or procedures It is L&
the way in whichthe individualand community structuresand organizes s '
the intertwined knowledgeand skills rather than the separatefactsor N = e
proceduresper set that supportstransfer While other typesof learning i,
may allow an individualto recallfacts, concepts,or procedures,deeper
learningallowsthe individualto transferwhat waslearnedto solvenew

problemse

Pellegrino, J. and Hilton, M. (201Education for Life and Work: Developing Transferable
Knowledge and Skills in thes2@Tentury Washington, DC: American Academy of Sciences
pp. 6920



Anatomy of Disciplinarity

Domain-Specific Knowledge Practices:

Investigating, Generating, Representing,
Communicating, Deliberating, Justifying and/or
Applying Knowledge Claims and/or Judgments

Epistemic Communities (including Linguistic Domain-Specific
and Discursive Practices) for Investigating, Disciplinary Habitus:
Generating, Representing, Communicating, Epistemic Virtues, Identities &
Deliberating, Justifying and/or Applying Agency (including
Knowledge Claims and/or Judgments metacognitive self regulation)




Disciplinarityand Pedagogy

A pedagogy that has strong disciplinary features is one that

Supports theacquisition and conceptual understandingf extensive networksf
established domakspecific knowledge anskills

permits students tgarticipate effectively (viaepistemicas well agognitive
apprenticeshipgin distinctive disciplinary practices and conversations in classrooms
organized agpistemic communities of practiciecused on

the generation, representation, communicatiagliberation, justification and _
application of disciplinargnowledge claimsappropriate to academic and nescademic
Institutional settingan order to

cultivate, in developmentally appropriate waygistemic norms and virtue@ncluding
meta—cognltlve wisdom) andisciplinaryunderstandings, skills and identitidsat

Enhancalisciplinary agency and epistemic rationalityprepare young people for the
epistemic and normative demands of contemporary institutional settings, including
knowledgeeconomy work places and democratic political communities, permit them t
join and participate in historical communities of memory and meaning, and develop ri
understandings of themselves, nature and others.
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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 fiel

As such, knowledge is not held in archives and texts, but is constructed through ways
ALISEF{AYIZT gNARGAYIZT YR | OGAYy3IdE

Kelly G. J., Luke, A., & Green, J. (Eds.). (2008). What counts as knowledge in

educational settings: Disciplinary knowledge, assessment, and curriclienrew
of Research in Educatiags®. p. ix.



Disciplinarity& Knowledge Building: Theoretical Perspectives

History and philosophy of sciend&uhn,Lakotos FeyerabendChalmersShapin

Cognitive science / theory of learningConstructivist learning theory, sociocultural
learning theory (situated cognition, cognitive apprenticeship, community of practice)
(Bransfordet. al, MeyerVygotsky, Bruner, Brown, Collins, Lave and Wefyagoff
ResnickSfard Berieterand ScardamaliaSawyer, Tharp an@allimorg

A Epistemology
o Classical epistemology (Setup, Pritchard, Williamson)
0 Social epistemology (Goldman, Fuller)
o Virtue epistemology (Williams, Grectagzebskand DePaulkvanvig
0 Education (AdleiSeigel RobinsonHirst, Peters)

A Disciplinarity, functional linguistics and the sociology of knowledge (Anderson and
Valente, BurkeJoulmin Bernstein, Schwab, Young, Chridtiaton, Moore)

A Instructional Theory(AlexanderBoaler Doyle,Bossert Cohen, Shulman, Ball, Coe,
Mercer and Hodgkinson, Ford and Forman, BlackVanidhm, Creemersand Kyriakides
Stein et. al., Hattigleibert Lampert Muijis, Newmann Pellegrino, Galton, Kennedy
James and Pollard, etc.)

A
A



The Origins ofDisciplinarity.
ARnThe New ®&hvéosc
Scholasticism,.

SiIr Franci s Bacoc
of the Artso) o
bust of Charles 11

In 1592 in afamousletter to hisuncle,William Cecil(LordBurghleyPrincipalSecretaryLordHigh TreasurerLord of the
Privy Seal)to Elizabeth1, Sir FrancisBacondeclaredd | ¥ ¥ 2 ¢ f SoRd@ §ig province and vowed his personal
commitmentto a plan for the full-scalerehabilitation and reorganizationof learning Thirteenyearslater in 1605 still
frustrated by the intellectual slumber, sterile & R A & LJdzUd dil-AAZy 5 NDand & @ 3/ \a & SK X & 2 $128E IS
medievalscholasticismn Englishuniversities,Bacon,by then a successfutourtier to KingJamesl, publishedone of the
mostinfluential works of the EuropearEnlightenment,TheProficienceand Advancemenbf LearningJater incorporated
into hisincompletemasterwork to reform Europearintellectuallife, InstauratioMagnaScientiarum Init, he mapsout a
new epistemicregime basedon a new empiricistconceptionof knowledge,a new taxonomyof knowledged a | A a (
Gt 2 Seaadaé KA f 2 anddakduétive and scientificapproachto knowledgegeneration For Bacon,scholasticism
neededto be repudiatedin favourof anew & S E LIS NAIK § ¥ @ lanavhifh Bndwledgewas not so much derived
from appealsto ancientauthorities or texts, or dialecticaldisputationsamongscholars,but from careful observation,
experiment,inductivereasoningand deliberativeargumentation(Spellinget al, 18571874 Shapin 2006, for references
on Bacon Hogan,2007)



The Justification of True Belief

Beliefs

(S believes x)

(Belief formation)

Internal Reliability
(Reliable Cognitive &
Metacognitive
Processes and
Epistemic Virtues)

External Reliability
(Reliable knowledge
formation practices)

Reliably Justified True Beliefs

(S believes x, x is true, S is reliabl

justified in believing x)

(Justification)

34



Key Finding 2.

In Singapore,we found that the intellectual quality of knowledge work in the classroomis
primarily dependenton the designand implementation of instructional tasks rather than the

specificinstructional strategiesthat teachersemploy or, surprisingly,extendedepistemictalk in
classroom(of whichthereisverylittle).

Moreover, we found that instructional tasks were largely responsiblefor the organizationof
instructional practicesmore generally duringthe lesson.

Theoreticallyspeakingtheseare not especiallynewinsightsX. just neglectedones!

New Basics
What is taught

/ ‘A\ \ \\
/_‘/\/ R

Rich tasks » Producti.vc
How kids show it | "] pedagogies

How it is taught
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Tasks?

Walter Doyle (1983)

& ¢ KnStructional task is the actual work that students X[do] as
they try to understandthe curriculummaterial presentedto them.
Thisis cognitive work but in might occur within individual heads
only or include the understandingsthat grow out of interactions
amongstudentsor betweenstudentsandteachers Thiswork could
rangefrom memorizationand makingobviousconnectionsbetween
what one alreadyknowsto evaluation,application,problemsolving
and criticalthinking€

I OF RSYAO (lFala aF2N¥Y GKS ol &
I NBEX GKSNBF2NB aGa0KS LINAYI NE
SELISNASYOSR o6& aidRSyiaé IyR
that mediates between the curriculum, teacher instructional
behaviour and student learning.

W. Doyle, Academic worReview of Educational Researgh,
1983, p.160.



Why Tasks?

2SS gAaK (02 SYLKIAATS XoldKFG8 y2 LI NIOAO
that students will undertake work that makes highality 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
AYFEdzSYyOS (KS RSANBS 2F &a0dzRSyd Sy3al 3asSy

F.Newmann A.Brykand JNagaokaAuthentic Intellectual Work and
Standardized Tests: Conflict or Coexistefitecago: Consortium on Chicago

School Research, 2001, p.31.

| 2
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INSUrUcCtional 1asks ana inteliectual £ngageinerit.
The National Association of Mathematics Teachers

GLY STFSOUGAGS (SIFOKAY3IASE g2NIKGgKATS YI K
mathematical ideas and to engage and challenge students intellectuallyciéslen tasks
Oy LAIldzS aiddzRSyiaQa OdzZNA2aAideé 'yYyR RNI g
to the reatworld experiences of students, or they may arise in contests that are purely
mathematical. Regardless of the context, worthwhile tasks should be intriguing, with a le
of challenge that invites speculation and hard work. Such tasks often can be approachec
more than one way, such as using arithmetic counting approach, drawing a geometric
diagram and enumerating possibilities, or using algebraic equations, which makes the ta
 00SaaAroftsS (2 a0dzRSyda 6A0K OF NASR LINA 2
Quoted M. Kennedynside TeachingC.ambridgeMA: Harvard University Press, 2005, p.9

38



Instructional Tasks.

Instructional tasks = discrete, purposeful, goatdirected student learning activities focused on
someform of knowledgework that

A regulateopportunities to learn and the exerciseof specificforms of cognitive,epistemic,
collaborative, discursive, textual, digital and metacognitive agency (and therefore
determinethe kind and quality of knowledgework studentsengagen duringlessons)

A shapethe overallstructure of instructional practiceduringthe lesson
A mediate knowledgework in the classroomandknowledgework in the workplace

Twogeneric(not domainspecifickindsof instructionaltasks

1. Knowledgetransmissiontasks
A Focuson the acquisitionand masteryof domainspecificknowledgeandskills

2. Knowledgebuilding tasks
A In addition to the acquisitionand masteryof domainspecificknowledgeand skills,a
strong focus on deeper learning, conceptual understanding,the development of
domainspecificexpertise knowledgetransferand metacognitivewisdom



Knowledge Building Pedagogy

Knowledge building pedagogyvo dimensions: epistemic and cognitive

1. knowledge building, epistemically speakingngaging in domain
specific knowledge practices in communities of epistemic practice o

variously generate, represent, communicate, deliberate and establ ' :
the public warrant or truth, moral or aesthetic value of domain PN ¥

specific knowledge claims supports, development of dors@cific
(disciplinary) expertise, and effective knowledge transfer to new
situations

2. knowledgéuilding, cognitively speakingengaging in cognitive
activities (reasoning, explaining, interrogatimgferpreting, inferring)
that supports deepdr) learning and developsonceptual
understandingextended and richer cognitive schemas and networks
metacognitive wisdom and self regulation and enables effective
knowledge transfer and application

Note:
A 2 a partial function of 1

A 1 and 2 linked pedagogically througtstructional taskdesign 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
processesre internal to the studentand can be facilitated and fostered by components
of teaching Moreover X higher 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
processingand domainspecificprocessing

T. Siegel and BhavelsoE & ¢ S| OKAyYy 3 STFSOUGAQBSYyS:
the role of theory and research design in disentangling sheta | f & & A RevidéWso d:
Educational Researcli/, 4 (Dec 2007), p. 462



Beyond Anderson and NJ { K Fa&dadn® af Knowledge and Cognition

Knowledge Cognitive Domain
Dimension

Remember Understand Apply Analyze Evaluate Create

Factual
Knowledge

Conceptual
Knowledge

Procedural
Knowledge

Meta
cognitive
knowledge
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