Contents

1 The Unified Learning M odel ..o
WOPKING MEMOTY ..o e s

KNOWIBAGE ..
M OTIVATTON .t e

Part 1  Developing the Unified Learning Model

2 L BAINING it e e
The Neurobiology 0f Learning......ccoccoceeereieneneiiieneeseeeeeeeneeens
The Operation 0fthe NeUrON........cccoiiiiiiiiee e
The Architecture of the Brain ...
What IS KNOWIEAQE?.......oiiieiiiiere e
HOW Learning WOTKS. .....couiiiiiiiine e
Meaningful Learning.......cccooeeriiiiiiiie e
The Centrality of Working M em ory ...
MOTIVALION ..o
General Rules 0F Learning....c.coooeeiiiieinineec e

1 New Learning Requires AHeNtion ........ccccevrinienienienenenenene,
2. Learning Requires Repetition  ......ccccooceienineneneiieeseceeeeee
3. Learning Is About Connections.........cccverveeenncnennene e,
4. Some Learning Is Effortless; Some Requires Effort..................
5. Learning IS Learning ..o
Our Last Words on the Neurobiology of Learning.........c.cccoeeevveennee
N OB S i

3 WOrKing MM OTY .o
Working Memory Capacity......ccocooeeererererine e
How Working Memory FUNCLIONS.......ccoviiiiiii e
Learning Principle 1: Working Memory Allocation..........cccccceenene.
Rule 1: New Learning Requires Attention........cccocvevieieicienecinnne.
Rule 2: Learning Requires Repetition. ...
Rule 3: Learning Is About CoONNECtioNS......ccocooeiiiiieiinire e

BWWNN R

vii



viti

Contents
E i i i A7
xpanding Working Memory Capacity .......cccocererenenennieeieeenene
Working Memory as CONSCIOUSNESS.....ciuviuirvirverierieieeeeeieeiesieeneeeeeeas
Basic Rules of Working MEmMOrY ..o A
StOrage RUIES ..o
RetrieVal R U T€ ..o
N OB S i
KnO\?vl]edge .......................................................................... 3
Long-Term Memory in the Brain........c.ccooeoeiineiiicieeeeceee e A
Storage in Long-Term MEeMOIY  .....cccoiviriiiiene e n
Retrieval from Long-Term M emoOry .....ccoiiieienineneciseeeeeeeeees n
Connection in Long-Term MemOry .....cccoceiererenene e ‘
The Location of Knowledgein the Brain.........cccoccovenveneincinnenne, n
EPISOIC IMEBMOTY ...t e e
Semantic KNOWIEAQGE. ...t e 39
Declarative and Procedural Knowledge. ...
Declarative KNOWIedge.....cooiieeeeeee e 40
Building @ ChUNK ..o 43
Procedural KNOWIEAQe .....coiviiis et 43
Building a Procedure: Proceduralization.............cccoceovineeiniicncnnnn, A
AUTOMATICITY ..o e 49
Building Larger Knowledge Networks. ........cooccvenennenneneeneenne A
Declarative N etW OrKS......ccviiiriiiieeiee e 50
Procedural NEtWOIKS. .......cccciiiiiriie e 5]
Situated Knowledge and Transfer ... n
Problem Solving and Critical Thinking ........ccccoceoiiniiniicneee A
Incidental Learning........cc.coevvenniiriceennns feeeeizteees oy,
Knowledge and Working Memory Interaction: Expanding Capacity JO
ULM Learning Principle 2: The Prior Knowledge E ffect.................. b

Motivation..........cceoeee, TPV .

Learning Principle 3: Working Memory and Motivation

The Neurobiology of "Biological” Motivation; Drives
Extensions of Drive Theories

Beyond Drive

Specific Motivational Expectancies
Self-Efficacy
EMOTION. ..o s
Emotional Content of Knowledge
EMOtions @S G 0alS......coviiiiiiiiie e

The ULM and Emotion

i

o/

>‘\IS%Q

74
76

1y

Contents

INTEFESE oo
Situational Interest
Personal INTEreSt.. ..o
Interest IS 1diOSYNCratiC....ccoceivs oeriiiie e
The Hierarchical Structure of Motivation

Motivating Working Memory Allocation

6 HOWthe ULM FitS I N oot
Ability
HEredity ..o
Cognitive Development and Stages  .......ccccevereeeeeeeienieeisieseseeee
Vygotsky - ZPD; Social Construction
Short-Term Memory

"A"Ha” Moments Involve Special Marking for Later Retrieval . .

Ordinary Learning Moments Require No Special M arking
Savants: Prodigies

SPECIAl M EMOTY .o
Multiple Intelligences
Learning Styles
The EXECULIVE. ..ottt
Gender Differences

Primary Versus Secondary Learning
History and Background.........ccoccoveiniiineiinenc e

Our Purpose in This Chapter

Part Il Applying the Unified Learning Model
7 Classroom Applications Overview

8 Supporting Motivation
Learning Goals
Belief iN EffOr . e e
Goal Value and Outcome Expectancies
Self-Efficacy
LR (T =T SRR
Discouraged TerMS......coiiiiiirerirc e
Summary Thoughts on Motivation

9 Efficient INSTrUCTION. ..o
Cognitive L 0ad ....cveeiieiiiiee e
The CORE Lesson Model........ccoeoieereiinenieincieeas
Explicit Knowledge Is Teachable; Implicit Knowledge Isn t

78
79
79
80
81
82
83

85
85
86
89
92
94
95
96
97
98
99
99
101
101
102
102
104
105
106

115
116

117
118
121
124
126
129
131
131
131

135
135
135
136



10

11

12

13

14

Contents

Optimal “Difficulty” for New Content.......cccovieniieniniinineceeee, 138
Storage and Retrieval........ocooviiiiiiee e 139
N OB S i s 140
Feedback and ASSESSMENT  .......coviiiiiirie e 141
ASSESSIMENT ..ottt 142
FEedbaACK . ... 143
New Learning Requires Attention.........cccooveieniniienene e 143
Learning Requires Repetition  .......c.coceveiiienene e 144
Learning Is About CoNNECtioNS.......ccoeeveiieinerce e 144
TeaChing to the T @St .o i 145
High-Stakes Testing Versus Feedback...........ccocooeiiiiinincnnnn, 146
Praise Versus ENCOUragemMent.......cocovireieienerie e 147
Scaffold Learning by Responding to O UtPULS.....ccccoveirienininenieiiene, 148
N OB S e >49
AFOCUS 0N THINKING oot 151
Content-Specific ThiNKiNgG ... 152
Have Students Anticipate (Expectancy-Driven M ethods)................. 153
Teachers Create Sub-goals (Parse the Intrinsic Load)........ccceeveuennee. 153
Remove the Scaffolding ... 154
Have Students Imaging O UtCOMES......coveieiieiecieieee e 154
Accommaodate Cognitive Artifacts.......ccocoovinieiiniieeceeeee, 155
Experts Practice Deliberately..........cooooieiiiiiiiiie e, 156
Conceptual Change ..o it 157
N OB S o 158
Encouraging Self-regulation........cccooiiiniiiniicccceee e, 161
FIVE STUARNES. ..o 161
Five Profiles of Student Motivation and Self-regulation..................... 162
What Can Teachers D 0 ? ..o 165
Final Thoughts on Self-Regulation.............ccccocereiiiineiniiicen, 166
N OB S o 167
Managing the Classroom ENVironment........ccocooiiinieneneneieenenn 169
Structure - Based 0N G 0alS ..o 169
CONTINGENCY ..ttt 170
OUtCOME EXPECLANCY  ...cvvevieiiiiiciirienie s 1
Classroom DeportmMent........cocoieieeienseee e 171
Teach Expected BEhaVIOrS........ccoieiiiiiiiicicc e 172
Dealing with Inappropriate Behavior......cccocoeiiiiiiiiiiinincen, 172
Breaking Up IS Hard t0 DO ....ccooveiiiiiiiiceee s 173

N OB S e 175
IMProving as @ TEACNET ....ccoci s 177
Teachers’ Prior KNOWIEAQe.........coceieiiiiiinieeeee e 178
Methods Courses Versus Professional Meetings .........ccccoevvneennes 179

VideoClubs

Contents

Attention: New Learning Requires Working Memory
REPELITION. ...t s
(00T 0 o =T o3 £ o] 1 -3 USSR
Effortless Versus Requiring Effort
Connections Are Connections

15 POl CY i
Pre-school
SCNOOIS ot

School: Discourage Words Suggesting Innate Abilities
District, State: Organize Based uponKnowledge......ccoeviviininnn
Gifted Students, Skipping Grades, and Advanced Placement . . . .
State, National: Large Pre-and Primary Schoollmpacts

ST = (0 £} A 1=] TSRO PSR PSR
Declarative Versus Procedural.......c.cccoeeveiiieiieccicie e,
Where 1S WOrking M emOry 2. ..o
Parental Involvement; Rote Memorization
Laboratory TEaChING ....coci i
The Science Demonstration
Informal Education
Evaluating TeaChErS ......cooiiiiieee e

College Teacher Evaluation
K-12 Teacher Evaluation

180

1



