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CATEGIR |ES of

KNOWLEDGE :
= tl EMOST KNOWLEDGE CATEGORM] An Evolutionary
PISTINCT ION S THAT CAN BE MADE Approach

ARE IRRELEVANT FROM AN
INSTRUCTIONAL PanNT oF VIEW.”?

WHAT COUNTS IS...

KNOWL E DGE

“WE HAVE EVoLVED To ASSIMILATE “ WE HAVE NOT EVOLVED To LEARN
BIOLOGICALLY] PRIMARY KNOWLEDGE”  To WKRITE . .. ACCIRDINGLY , THE
INSTRUGYNAL PRICESS REQURED

* RECOGNISING TACES & SPeECH TO LEARN Ta WRITE ARE VASTLY
Y GENERAL PROBLIM SoLVING PIFFERENT FROM THOSE RE@UIRED
C BASIC SOCIAL RELATIZNS To LEARN To SPEAK.”

“ WE LEARN THESE SKILLS BUT ” WHILE WE LEARN To SPEAK JUST
THERE IS LITTLE EVIPENCE THAT B IMMERJSION IN A SPEAKING
THEM CAN BE TAUGHT.” JOCIETY , WE ARE UNLIKELY Ta

= LEARN 1o WRITE JUST B4
PRIMARY ENowlLEPGE IMMERSIgN IN A WRITING JOCIET.”

AcqUiSITION POES NOT Kt‘f UIRE
INJTITUTIONAL SUPFPIRT.”

T SECONDPARY KNOWILEPGE NEEDS T BE
EXPLICITLY TAUGHT AND 1S USUALLY
CONSCIOUSLY] LEARNED , UNLIKE
PRIMARY KNOW LEDPGE 7

Y FOR SURVIVAL , WE HAVE EVOLVED % SUIR AEILITY TO CONSTRVCT

TO CONSTRUCT KNOWLEDGE SECONDARY] KNOWLEDGE IS
AND S0 KNOWLEDGE CONSTRUC—  BASEP ON PRIMARY KNIWLEDPGE
TION |5 A PRIMARY] SKILL ” AND S0 WE 0o NOT NVEED To BE

— TANGHT How To CONSTRUCT
@olivercavigliol SECONDAR? KNOWLEDGE .
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Zoll “STRIN4GER

CHAPTER

AMASS IN

PLANTJ, AND ANIMALS HAVE
NATURAL INFORMATION S STRMS
To HELP THEM DEAL WITH COMPEIXITY
AND VARIABILITT oF THE
ENVIROINMENT

YTHE ROLEOF LONG - TERM
MEMIRM IN CoGgNITIIN
FPROVIDES AN ANAWGICAL
EQUIVALENTTO A GENIME
IN EVILUTIONAR BIoLogY.”

“Inv wMKMAnoA/ FROCESSING
TERMS, MANY ‘SimrPLE’
A(J/V/TICJ 71/(6 ANYTHING
EUT SIMPLE.

PICKING ATLOWER MAM SEEN
JIMFLE 5147 IT IS BE‘ToNP

WMfMTEKS CAPABILITIES,

e w=a

- -

’."g . -

INFORM#A

AHon:

The Information
Store Frinciple

& IMEMORM

Pe qRooT c;—; /%Zf' CHASE & SIMON

1966 \gﬂr (o 1973
THONGHT Q3 ff PERCEPTION
& CHoICE IN CHEJSS.
IN CHESS CoaNITIVE
MOUTON: PSYcHoLOGH
THE HAGUE Q%\ 4 55-¢1
FIRST FUBLISHED 0 V\

1946 (%&
WHAT MAKES C&S KREPLICATED
GRANPMASTERS De gROOTS RESULTS —
S0 POMINANT? AS WELL AS LEARNING

SOMETHING NEW ANP

GMs & PLAMERS 6F  REVEALING.
ALL ABILITIES WERE
SHoWN CHESS BOARD FACED WiTH RA NPﬂM
CONFIGURATIONS foR CONFIGURATIONS,
JUST 5 SECONDS —  GMs WERE No BefrER
AND AJKEPTO RECALL AT RECALL THAN THE
THEM. GMs WERE ITHER, PLATERS.
SIGMIEICANT LM

JUFPERIIKR To ALL
OTHER PLATERS.

THE BASIS FOR THEIR,
SUPERIORITY IN
CHESS wAS NoT IN
THEIR. GAME
STRATEGY BUT IN
THEIR MEMORM.

SIMILAR FINPINGS
OCCURRED WHEN
LookiIng AT
* UNPERSTANPING %
REMEMBERING TEXT
~ELECTRONIC
ENGINEER ING
*PROGRAMM NG
~AL4EERA
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porit 2

THE CPMCATIONAL
IMFLICAT|ONS dF
Pe gRAOT S SpY
OF CHESS GRANPMASTERS

KW\A’NNC\
LM ATV

WM

-—-~~--—--- ---—-—-—_-.-----—-———.

WM 1 cLue PLAYERS SPENT THEIR
X 3 1IME IN STRATEGY = THINKI NG
: ~DEEFL*] ABOUT FUTURE MOIVES
> AND THEIR. POTENTIAL 2U1COMES —
45 EVERY THING , IN FACT, THAT MAKE
UP CLASSIC MEANS ~END PROBLEM
SOLVING.

GRANPMASTERS
PLAMED A DOZEN
CLUB PLATERS
SIMULTANEOUSLY
AND WON T-HEM
ALL EASILM,

THEY] RAFIPLYY MOVED FROM TABLE To  THIS INTENSE CoaNITIVE ACTIVIT] To0K
TABLE , AND EQUALLY RAFP/pLY PLACE IN THEIR OVER-FULL WoRKING
KemmJEP THE PATTERN 2F FLAY MEMORIES, WHAT WASNT VER ACTIVE
SUCH THAT THEY] coulps MAKE AN WAS THEIR LONG-TERM MEMOKIES
AUTOMATIC MOVE, THIS WAS PUE  AS THEY] CONTAINED REMARKABLY

70 THEIR VERM LARGE KNOWLEPGE  SMALLER AMIUNTS oF KNOWLEPGE
STORED IN LONG=TERM MEMORM AS  ABIUT FoSS/BLE CONFIGURATIONS,

A NETWORK OF SCHEMA,

YNOVICES NEEP TO USE MINKING
THE GRANPMASTERS DIP NOT THEN  SKILLS. EXPERTS NSE KNoWLEDGE.”
Do ANV “DEEP THINKING' ABouT
STRATEGY. THE] SIMPLT KNEW  #19NG=~TERM MEMORM IS NAT oNLY]
WHAT T0 po BECAUSE oF THEIR CENTRAL Jo HUMAN CoGNITION
POMAIN-SPECIFIC KNoWLEDGE.  BUT CENTRAL T) THAE ASPECTS OF
COGNITION THAT ARE SEEN AJS
REPRESENTING THE APC)( If THE
HUMAN MIND.!

@ olivevcavigliol
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BUFFERING

APTZ
: D — ACBUIRING
FORMATI?
fhc Borrowing an
Reorganising Principle

il
LOAD

and the Rano{omness
].H BRY as genesis /’r:nclp e
SWELLER “pe ViSing instyuction, accord rg
ATRES & 6LT gans dcvm :mrruo nal
KALTHAA ures that 1 ac: fate 1
zo1 $SRINGER ormwm_q a m orma 10M.

Y ALMOST #ALL oF THE SECONPAR KNOWLEPGE
STORED IN LONG ~TERM MEMORYT IS
BORROWEP FRIM CTHER PEOILE.” - 7

7)

7 BORRIWED INFORMATION HAS ALREADY
BEEN ORGANISED”

V4
o AT 14 Researicenn T CREATMITY

}AKTLE”., re., 7932 YA RANDPOM )
REMEMBERING : A STUDY 1Nt EXPERIMENTAL =~ GENEERATE NP TEVT
AND SOCIAL PSYCHOILIGY] . MACMILAN, OXFIRD  RICEPURE IS THE
ULTIMATE SOURCE
IFALL NOVELTY IN
NATURAL \Fv T/W " W

Y RANDIM GENERATE
Anp TEST PrURING
PROBLUMSOLYING
MNAY] FLA*T THE SAME

WE 'FLATRZN' WE KRAISE’ ROE IN HUMNAN
THoSE FARTS THISE TARTS CoGNITIEN AS RANDoM
THAT HAVE THAT CORRESPONP MUTATION PLAYS IN
LITRE RELATION WITH WHAT” IN EVOLNTION BY1 NATYRAL
T0 WHAT'S IN OQUR LoNG—TERM SELECTION. ¥
R, LoNG™TERM MEMIRM AL
MEMIRM THE DIFFERENCE IN
PEQFLE'S CREANVIM

? WE SHouLp FROVIDE LEARNERS WITIH HAS A BASIS IN. THEIR

AS MUCH RELEVA n/r IN FORMATION KNow LERSE STORE .

AS WE ARE ABe”
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GO B \J mv ~ SWELLER INTERACTING WITH THE =
! L AvRES EXTERNAL ENVIRONMENT: -3
O D KAMUGA The Narvow Limits of 8
L A 2o\l Change Frinciple and the =
*l' H EN R\/ STRINGER i EWH’O,"’}(&'?T“P Organising -_(?3
LUN] and Linking Printiple S
“WE po SEEM To  “ WE ARE LIKELY
HAVE PIFFERENT TO BE ABLE TO
PROCESSORS TO PROCESS FAR YCOWAN (zoo1) SUGGLESTED
HANDLE VISUAL FEWER ITEMS ABOUT FONR |TEMS WAS
AND AUDITORM THAN WEGAN o A MORE REFRESENTATIVE
INFORMATION. STOKE. / FIGQURE .
4
Q\AN\ ENT M
Q- ORGANISED
~ INTO SCHEMAS
2 WHICH ARE
s RECRUITED
- WHEN
TRIGGERED
“THE ENVIRONMENT YIN GENERAL 2 THE AMOUNT OF
INFORMS LS WHICH OF TERMS, MAST IRGANISED INFORMATION
THE MULTITUPE OF STUDENTS ARE FROM LONGTERM MEM ORM
SCHEMAS HELD IN LONG NOVICES AND THAT CAN BE PEALT WiTH B4
TERM MEMIR] ARE Jo MoST oF THE WORKING MEMORM TIAS
APPRIPRIATE. INFIRMATION NO KNOWN LIMITS,
PROVIPED TO
A MAJOR PURFOSE OF THEM 1S NOVEL  # NFOR MATION IN LONG
EDUCATION [S TO PERMIT AND MUST BE TERM MEMORM poES NoT
NS TO PERFORM PROCESSEDP BY BECOME ACTIVE UNTIL IT
APPROIRIATELM IN U R A LIMITED HAS BEEN TRIGGERED BY
ENVIRONMENT, REQUIRING  CAPACITM, CUES FROM THE ENVIRONMENT
ns To SELECTIVEL ] ACCESS LIMITED THAT INDUCE WORKING
INFOR MATION FROM PURATION MEMOIRY To CHIOSE ONE
LONG-TERM MEMOKY. Wo R KING SET oF SCHEMA JVER
MEMORM. ANOTHER. .
“THE 3QUIGGLES [ie TexT] ARE USED AS A TR |64€R
B WORKING MEMORYT 70 TRANIFER SCHEMAS
FROM LONG—TERM MEMoORY — o BE USED
70 PERIVE MTA /\///‘\./q‘
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\ A
\gl

INTRINSIC &
EXTRANEOU S
COGNITIVE LOAD

APDITIVE
N\

e ng

7 IMPOSED BY THE BASIC
JTRUNCTURE OF THE

INTRINSIC & EXIRANEOUS

ZIMP2SED... B THE
MANNER IN WHICH THE
INFORMATION 15

INFORMATION?
BEING TAUGHT FRESENTED oR THE
o ACTIVITIES IN WHICH
LEARNERS MUST
ENGAGE.”
=

7 ONE AIM OF INSTRUCTIONAL PESIGN 15 To REDUCE
EXTRANEIUS COGMITIVE LAD 50 THAT A GREATER.
PERCENTAGE OF THE PloL oF WIRKING MEMORY
RESOURCES CAN BE PEVOTED TO ISSUES GERMANE

70 LEARNING RATHER THAN To /SSHES
EXTRANEGUS To LEARNING.”

“ LEVELS ofF BOTH INTRINSIC AND EXTRANEOUS
COGNITIVE LOAD ARE DETERMINED B ELEMENT
INTERACTIVITY . INTERACTING ELEMENTS ARE
DEFINED AS ELEMENTS THAT MUST BE PROCESSED
SIMULTANESUSLYT IN WoORKING MEMIRY
BECAUSE THE ARE LOGICALLY RELATED. ¥

LOW LEVEL HigH LEVEL SCHEMA
INTERACTIVITY INTERACTIVITY FERMATION
i PR
o 3 ¢ ’0‘_’ ' :0
o o° o o-° oY
0o o

7 WHEN DEALING WITH Low
ELEMENT INTERACTIVITH
INFORMATION, WE ASSUME,
CORRECTLM, THAT LEARNING
BY ROTJE IS UuNAVOIDABLE
BECAUSE Mo OTHER fForm
OF LEARNING 15 AVAILABLE %

“ELEMENT INTERACTIVITY “ONCE A SCHEMA HAS
CAN BE VUISEP To DEFINE BEEN CONSTRUCTEPD,
UNDPERSTANPING (T BECOMES ANOTHER,
INFORMATION 15 Fuu  SiINGLE, ELEMENT
UNDERSTIOP WHEN ALL OF  THAT POES NoT IMPOSE
ITS INTERACTING ELEMENT A HEAVY] WM _LOAD."

CAN BE PRICESSED IN WM
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MEASUREMENT

7IN THE EARL PAYS oF CLT,
COGNITIVE LOAD WAS NaT
MEASUREDP "

* THESE IND/RECT MEASURES,
USED IN LONINNCTION WITH
PERFORMANCE TEST SCORES,
STRENG THENED THE THEORT.“

YSUBJECTI VE MEASURES HA VE

PROVIPED COLLABIRATING ;
EVIDENCE IN SUFPPORT of CLT."

ol 4

SECONPARY] TASK

“THE TRAPITIONAL METHOPS OF
ASSESSING WORKING MEMJIRM
LOAD ISToO USE A SECONPARM
TASK IN COMBINATIoN WITH
A PRIMAR TASK !

“If THE PRIMARY TASK IMPOSES
A HEAVHT CogNITIVE LOAP,
PERFOIRMANCE ON THE
SECONPARY] TASK PETERIORATESY

YTHE MORE COMPLEX THE PROBLEM,
THE LESS MIGHT BE LEARNED

MEASURING
CoaNITIVE
LoAD

MENTAL EFFORT

“LEARNERS ARE ABLE To INTROSFECT
THE AMOUNT oF MENTAL EFFIRT
INVESTED PURING LEARNING ANP
TESTING , ANP TtlI5 “INTENSITY oF
EFFORT MAY BE CONSIDERED To BE
AN INPEX' OF CoGNITIVE LOAD. "

“PAAS (1992) FOUND A MATCH BETWEEN
SELF- RATED MENTAL EFFORT ANPD
TEST PERFORMANCE
L Using A 9- PoI NT SCALE oF
MENTAL EFFORT

DIFfICULTY

TSUBJECTIVE MEASURES oF
DIFFICUALTYT VARIED S| 4NIFICANTLT
ACCORPING To THE LEVEL oF
ELEMENT INTERACTIVITT OF A TASK "
L SEE CHAPTER 5§ SUMMARM]

"ALTHOUGH THE TWO MEASURES
AKRE OFTEN CORRELATED, DIFFICULTT
POES NOT ALWAIS MATCH EFFORT."
Ly SOME TASKS ARE S0 PIFFICULT

FoR SOME LEARNERS THEY CAN'T
MAKE ANY REALISTIC EFFIRT.Y

EFF/ICIENCY

“HigH INSTRUCTIONAL EFFICIENCY
RESULTS FRoM HiaH TASK
PERFZRMANCE ANP LowW
MENTAL EFFORT.”

YLEARNING EFFICIENCY MAYT
BE A 4o0p INPICATOR oOF
SCHEMA AcqUISITION ANP
AUTOMATION. ¥

YEFFICIENC] MEASURES (AN oNLY]

BE BASEP ON GRIUF DATA Y
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ol (FTECT KoK oK

“ WHEN NOVICES SOLVE A
CONVENTIONAL FROBLIM , THEM
WILL FREQUENTLY WIRK BACKWARDS
FROM THE GOAL TO THE GIVENS
USING A MEANS -ENDS STRATEGY. %

buwtl

Y WORKING MEMIRY] MAY BE
OVERWHELMED BT A MEANS—-ENDS
STRATEGY , REPYICING 2R EVEN
FREVENTING LEARNING .”

WOVER A SET OF PROBLEMS, THE
GOAL-FREE GRONF GAINED MORE
KNOWLEDGE ABOUT THESTRUCTURE
IFf THE PROBLEMNS THAN THE
GOAL-SPECITIC ¢RoANP /7

LEARN

" MEANS-END ANALM 515 "TASKING STUPENTS T
Dip NOT PRIMITE 771/5414 el /’&aB[E/Z:i SolviNg
RULE INPULTION /R INVOLVER TWY PRICESSES:

ACRNISITION oF SPEC/TIC SOLVING THE PROBLEM AND

PROCELURANL SCHEMAS.” = LEARNING FRIM TE
EXPERIENCE.”

AcqniriNg LocAlL “oN THE STRUCTURAL KNOWLE DGE
STRUCT UR AL KNOWLE PGE INDICATOR , THE GOAL- FREE

/IS VERY] SIMILARTD THE GRoNP MADE MIRE LocAL
PRICESS of ScHEMA LINKS AND LESS [s1c] 4 0AL
Acqnis|TioN” LINKS THAN THE 40AL 4R oup.”
“CONVENTIONAL. PROBUM SoLviNG, 7 LEARNERS ARE MIRE LIKELH
PARTICULARLY FOR NoOVICES IN A TO ACRUIRE SCHEMNWAS MNDER
POMAIN , SHONLP BE Ava/PED OAL- FREE THAN GONVENTIONAL
BECAUSE Of THE EXTRANEGUS 0AL CONDITI12NS.”

COGNITIVE LOAD CREATED 8BY
SEARCH STRATEGIES SUCH AS
MEANS ~ENPS ANALISIS. ¥
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V| AND PROBLEM COMPLETIIN

SWELLER | AMRES, KALTUQA

5 -\C‘ OliVereca Vig /'//ﬁ,,/

7 WORKED EXAMPLES CAN
EFFECTIVELY PROVIDE US
WITH PROBLEM-SOLVING
SCHEMAS THAT NEEP TO BE
STOREPD IN LONG= TE RM
MEMIRT NSING THE
INFORMATION STORE
PRINC IPLE *

? WORKED EXAMPLES
IMPOSE A RELATIVELY
Low WORKING MEMORY

5 A LOAD... COMPARED TO

N SOLVING PROBLEMS USING

N MEANS =END SEARCH.Y

WORKED
ExAMPLE

U STUDIING WORKED € XAMPLES PROVIDES
ONE OF THE BEST, POSSIELT THE BEST, MEANS
OF LEARNING HOW. TO SOLVE PROBLEMS IN
A NOVEL POMAIN-"

Y THE MOST EFFICIENT METHOD OF YWE MUST ACQUIRE
STUPTING EXAMPLES AND SolviNg SCHEMATICALLY BASED
PROBLEMS WAS T0 PRESENT A WORKED KNOW LEDGE THAT ALLOWS
EXAMPLE AND THEN IMMEPIATELY US T0 RECOGNISE PROBLEM

FOLLOW THIS EXAMPLE B ASKING THE . TYPES AND THE CATEGOR|ES
LEARNER T0 SOLVE A SIMILAR PROBUM " oF SOLUTION MOVES TO SoLVE

=THE ALTERNATION STRATEGY PARTICULAR CATEGORIES OF
PROBLEMS IRRESPECTIVE OF
¥ ONE EARLY CONCERN ABONT THE VISE WHETHER THE PROBLENS

OF WORKED EXAMPLES WAS THAT THEM ARE WEW STRYCTUREP OR
LED TO PASSIVE RATHER THAN MORE L STRUCTURED. Y
ACTIVE LEARNING Y

“TO ENSURE LEARNERS PAID SUFFIGIENT “ o FPLETION FROBLEMNS
ATIENTION To THE WORKEDP EXAMPLES ARE A TMBRIP, INCLUPING

WHS TO PROVIDE LEARNERS WITH ELEMENTS oF BoTH A
COMPLETION PROBLEMS. Y WIR KED EXAMPLE ANPD
A PROEBLEM T BE
Y A COMPLETION PREBLEM IS A PARTIAL SOLVED. !

WORKED EXAMPLE .”
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YTHE SrLIT-ATTENTION
EFFECT 0CcCURS WHEN AN
INSTRUNCTIONAL STRATEGY
BASED IN INTEG RATEP
MATERIALS LEAPS T
BETTER LEARNING UTCOMES
THAN ZNE BASEDL ON
SPLIT SOURCE MATERIALS Y

ZSEUT-ATTENTION
ICCURS WHEN
LEARNERS ARE
RESLUIRED To SPLIT
THEIR. ATTENTION
BETWEEN AT (EAST TWO
SOUKCES OF INFORMATION
THAT HAVE BEEN SEFARATED [(8
EITHER SFATIAULY 2R =

TEMPIRALLY.” — 7 THE RESULT WAS AITRIBUTED
70 A REPUCTION IN EXTRAN =
WORKED €XAMFLES EoNS Coa NITIVE LOAD PUE
S WORKED EXAMPLES ‘ 70 A REDUCED NEED To
HAP No APVANTAGE To \\ SEARCH FOR CORRES PONPENCES

AND REFERENTS ”

OVER CONVENTIONAL  Tasten

TROBLEM SOLVING our seat 4

WHEN THET WERE elt insert VTHE ST ATTENTIIN EFFEeT
CONSTRUCTED IN # the flat tab g CLOSELY ACCORDS WITH
SPLIT-SoURCE PRES ~  inlothe i i Cy e o
ENTATIIN FORMAT metal buckle ARCHITECTURE 7

BUT HAD A SIGNIFICANT  TAKEw From

APVANTAGE IF THEY CLARK of al's 255

WERE STR UCTU RED
ACCORDING TO AN

INTESG RATED APPROACH

v IF LEARNERS ARE USING WORKING MEMORM
RESOURCES To INTEG RATE PISPARATE SOURCES
OF INFORMATION, THE] MAM HAVE FEW RESOMRCES
AVYAILABLE TO CONSIPER THE SOLUT|ON. Y

SEGMENT & Sl1anNnAL
7 PRESENTATIONS copuLb YA COLOUER COPING SYSTEN WAS USEP

EBLeoME VERY CLUTTERED 50 10 CONNECT THE TEXT PIRECTLY] WITH

IF LARGE AMOUNTS IF THE RELEVANT PAKRTS OF THE PIAGKRAM .Y

TEXT ARE INSERTED INT? :

A FlcTURE 7 TREDUCING VISAAL SEARCH BY cuing
WS AlLSo FOUND To BE AN EFFECTIVE
STRATEGY ¥
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Tﬁf JOHN SWELLER

PAUL ATRES

MODAL / Tl7 SLAVA KALTHAA
ffffcr SPRINGES 2011

SUMMAKRISED g+

’ounp nno V|,'°n @;/iv&.rmvig/fl/

Teach Mghows. .o m

VISUAL
éC+/7‘Z/‘\//\/'£L

V¥ LiE - s o

‘THE A, M| 4/'\/f67f//\ ,”/7(\, WATION T117 '/ (/qu 5f

F/"\/jjw_f-ff”[// //\// 1/ 1T H Al ’/1/’/ ’).'P.V ND VISUAL
CHANNELS SHOULD EXCEED THE PRICESSI /4

|
A Rt
,Tf A+ A 1A/ r nJli! A A AT //
A '7 / / i s |/\,f, (T (1 A/NNT | %
i c’

27 11, §rl 7 | SUNALL UIZ7 0NV L

“THE MODPALIT VISUO - CONDITIONS To. OBTAIN. MOPALITY EFFECT|
EFFECT IS USUALLY SPATIAL
STRONGER FOR SKETCHPAD Wl As For SPLITATIENTION, DIAGRAMMATIC
MEASURES JF AND TEXTVAL INFE AMUST REFERTO EACH
TRANSFER RATHER OTHER AND BE UNINTELLIG R LE UNLESS
THAN RETENTION.” THE] ARE PROCESSED TOGETHER

7 LEARNER LONTROL 1) B ELEMENT INTERACTIVITT MUST BEH|G H#

OF THE PACING MAYT CENTRAL
HAVE REDUCED THE  EXECUTIVE B AubiToRI TEXT MUST BE LIMITED.

CogNITIVE LoAD LENGTHY, COMFLEX JEXT SHOULD BE

ASSICIATEL WITH PRESE NTEP N WK/TTUV NUT SPOKEN

SPLIT-ATHENTIIN IN [ CEO E FORM — AS IT CAN'T BE HELD AND

THE CASE OF THE A4 1 PROCESSEP IV WORKING MEMIRY.
VISUAL=oNLY] \1/

REPREJENTATIONS 2 B /F DIAGRAMS ARE VERYT CoMPLEX,

AUDITORY CUING OR SIGNALLING MAY BE
7 THERE IS EVIDENCE LOOP REZUIRED SO THAT LEARNERS CAN
THAT THE EFFECT MAY Focus oN THISE PARTS oF THE VISUAL
BE ELIMINATED 0K ® Vo J PISPLAYT BEING REFERRED To BY THE
REVERSEP WITH o) le 3] AUDITORM INFIR MATION.

RELATIVELS MIRE

EXPERIENCED B%

LEARNERS Y
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¢ THE REDUNDANCM
EFFECT OLc RS WHEN
INFORMATION THAT
INCLUDES REPUNPANT
MATER AL RESULTS
IN LESS LEARNING
THAN THE SAME
INFORMAT I2N MINUS
THE REPUNDPANT
MATERIAL.”

1 A a8 ol
\ f/) \ '//7." 'g) I
7_// - // ,/ (/‘/ \ L/ |, ‘ \\\ti"")
‘CINV | - UIN LLV L
\ F,L 2T CF
Y:/‘\ 8 el s /i | LS N

7 THE REDUNDANC] EFFECT 1S
FERVASIVE 1T CAN LE FouUNP
IN A WIPE VARIET] 2F
INSTRUCTION AL LONTEXTE
UNRELATED To DIAGRAMS
AND TEXT “

YTHE PRESENCE OF A
CONCURRENT SFOKEN
FRESENTATIZON RENDPERED
READING COMFREMENSION
LESS EFFECTIVE COMFARES
wiTiHt WRITEN oMLY
INSTRUCTIZNS. ¥

@olivercaviglioh 4
reachiinghowZs. com

[t e~
REPUNPANCY 52577
SPRINGER.

ErfECT

7
) - AV &£

"'»,' g
NPANC
1LTI P
ULTIPLE S
N

H,'

/) A
i\ ‘.’/,'l/

r
NERCES .9r/\‘*57r /. N
ArA rv/‘ W(/ﬁdrf,

INTEGRATION *

~1 - . = r g ™ A
JHE REPU I EFFECT M
i} - - ol 0O

AA
,’ 4‘ LA

WHEN

AN
Lo/ v i N

THE |

Lr'**—)‘ \‘5’ r;—

MENTAL

S

ED FAR
‘C_/V\

IPOEEN TEXT THAT SIMFPLY
o ’. / I‘,' TR gy 1[': -y fr
KRE ‘// ,(‘/l‘f( "‘ ",'f_..; .‘..'tu"fur{f‘{’
fsff.,'_"," UNDERSTOOD ,f, FHOUNIT THE TEXT

FROVIDES N EXANPL

"WRITTEN 2K

NPANT INFOR v ATIoN
’f‘ ""4fp“. Au:’f" /u'/ (f,ﬂ}:
94& .', ANSED

NITIVE
””J‘""‘/, by *"J'.z.’.’-

TN 'lhr":-;‘ /1—7' IT

)'a M /. ‘/1‘//4

,.:/ f”t,/\, ¢ ;-;"] ///"rr

o~
'--f‘L’tl,

ZIN SECVERAL EXPERIMENTS WITH ELECTRICAL
ENGINEERING MATERIALS , LEARN ERS WHO
WERE NOT EXPLICITLM REQUESTED To
INTELG RATE TEXT ANP PIAGRAMS NEEPED
LESS TIME To LEARN Byr FERFORMED
BETTER THAN LEARNERS WHO WERE
EXPLICITIY? INSTRUCTED TO INTEGRATC
TEXT ANP PlAGRAMS.

7 COGNITIVE LoAD THEIRYT SUL4GESTE
THAT WHEN TEACHING NoVICE
Swa/vbjw&em/v LANGUAGE
LEARNERS T0 READ JR To LISTEN,
THE COMMIN FROCEDPURE JIF
PRESENTING BITH WRITEN ANP
SFOKEN TEXT SIMULTANEOU SLT
MNMAYT NIT BE APFROFPRIATE. “
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GOGNITIVE
LOAD
[HEORY

ZDETAILED TEXTUAL
EXPLANATIONS,
ESPECIALULY] IF TTEY
ARE EMBEPDED INTY
PIAGRAMS THUS
REDUCING THE.
POSS |BILITY] OF
16 NORINEG THEM
AV BE ESSENTIAL
FOR. NOVICES BUT
REPUNPANT FeR
EXPERTS.”

YTHE APYANTAGES
OF WIRKED EXAMPLES
ON HOW TO PROGEAM
INDUSTRIAL E£UIP-
MENT 2 VER LEARNING
BY PRIBLEM SHLVING
DISAPPEARED AS
T RAINEES AL IKEP
MOKE KNIWLEDGE
IN' THE TASK poMAIN.”

THE INFORMATION 2R
ACTIVITIES THAT
PREVIOUSI WERE
ESSINT | AL MAYM
EECcoME REDUNDANT
CAUSING INCREASED
LEVELS OF EXTRAN —
EoUS cog NITIVE
LoAP.”

A

THEEXPERT/SE

A REVERSAL
fl EffEC]

SWELLER
ATRES

KALM naA
zoll
SPRINGER

SMM&/\%\*&“[
@ olivercavigliol

TIVE LOADL FRAMEWORK | THE
EXFLAINED BY

“WITHIN THE co4Ni
EXTERTISE REVERIAL EFFECT 13
THE NEEP TO FROVIPE NIVICES WiITH INFARMNWATIIN
THAT 15 ESSENTIAL FORTHEIR ANPERSTANDING
ANE IN THE CASE oF EXPERTS | To

ESS

&

VINNEC ARILM PRICESS

THAT SAME INFERMATITN THAT IS REPUNPANT
FOR MORE KNOWLEDGEABLE LEARNERS Y
PTHE NEEP FIREXTERIS Td CSTABLIS It CONNECTIINS
BETWEEN ELEMENTS OF PRESENTED INFORMATION
ANP THEIR. EXISTING KNoWwWLEDGE BASE CAN
- / //
RN /\'-/ 4 1

| NTERFERE WITH LE

I N ./

TIN ORPER. To MINIMISE EXTRANEQUS LoGNITIVE LoAP
IN LEARNING
o PETAILED , L/RECT INSTR UCTIONAL SUFTZRT Stioul
BE FPRAVIDED TO NOV/ICE LEARNERS ,FREFERABLY,
IN INTEGRATED OR pUAL- MODALIT] FORMATS.

OAT INTER MED)ATE LEVELS IF EXTERTISE , 7
MIX OF PIRECT INSTRUCTION AND FROBLEM —
SOLVING PRACTICE WITH REPHUCEDP SUFFIRT MAT
PE OTTIMAL FoR LEARNING -

8 FOR APVANCED LEARNERS AT HIGHER
LEVELS JF EXPERTISE, MINIMALLY 4U11DED
PROBLEM =SCLVING TASKS SHOULP FRoVIPE
G NITIVELYT CPTIMAL INSTRUCTIONAL
MNETHZAS., 7
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TTHE GRAPUAL REPUCTION OF
INSTR UCTIONAL GUIPANCE AS
[EVELS OF |[EARNER EXFPERTISE
INCREASE HAS PROVEDP TO BE
A MORE EFFECTIVE INSTRUCT —
|ONAL PRICEPURE THAN
ABRUPT S WITCHES FRoOM
WORKED EX;?MI’LEI 70
PRIBLEMS.”
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THt qUIPANCE
FADING
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| SWELLER
ATRES
EFFECT  rALTnan
zol|
SPRINGER
')’.3’“;iQ'fJff'."'..2",’.' G JO THE EXPERTISE
REVERSAL EFFECT fff’/’ﬁ’]/’:‘l/fi’
A ‘"‘1; L’ff'/' DA /,1, LX '710/1 \/,
NEELS TO "*+ f"' ESENTEP AT
/—/‘,"'—- (“':l ll : /. LI" '1 ("');\'{Q/l’_q ’JL
N A TIMELY ’:4 /f"/'/" A
L ;.4’11-’:\ A ’r.,‘\ 71 / i /‘{
GAIN EXPERT K
7 ”P'.xfe ’/1’1!’--/ ,". ’:,’éx! /'/7.:/\: :/-' ",-‘:.‘[ 4 ‘."Aﬂ" S5
IO AL STRATEG Y THAT TLows
FRAM THE EXPERTISE REVERSAL
VY, : ;";.l:-:-"~ A J‘-,/'Lf’!c- "»:',-(i-. /75: F;{["é_;'
7INSTRUCTIONAL METHILS INCLUDIING WORKEDP EXAMPLES ¥
THE AMOUNT OF INSTRUCTIONAL
GUIPANCE PROVIPEDTO LEARNERS
SHoONLD BE OYNAMICALLY] TAILIRED To
CHANGING LEVELS OF LEARNER
EXPERTISE IN A FARTICULAR AREA.”
& ,‘ > | I AE _A A ) = 4 C A2 A TLL
/)/\/{ I35 Z/’ e A lt.., YA «/\,' ’/ 71 QU0 1T
;' _," ) / L P A ,l ,/ > / "B f "“‘ J " "‘ 1 - :'__
% /\ L / “ /"l\x{‘,_/// v'/l -,"'/‘f"/{,-), ) \;’l \ "_-l. / »,, / '\\ /'/.4 / /‘\ ‘/ e )
,7" 71 'P; A B : ,‘; A ©CA JINl . PP Ar Tl 1c T WD
W i s //fx/- /M SOLVIN ;,f TINTIGLICE LS 1 TG
. NE /N AN Pl T T- A4 C &2
l[//, \g t (_/'/1/ | ,f‘,///')/ L' l { ’./-L I /,/\/ { ."' : ) \ -;

“FOR MOKRE EXTERIENCEL
LEARNEARS , FRACTICE AT
FROBLEM SoL VING wiITHoUT
THE ASSISTANCE oF WIRKEP
EXAMPLES Is LIKELT? BE
SUFERIOR PUR.ING LATER
PHASES OF sSKILL AcgulsiTioN”
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M 7 AC(ITATING EFFECTIVE
W 4| MENTAL FROCESSES:

LOAD | THE IMAGINATION ANP
THEORY SELF-EXPLANATION EFFECTS

SWELLER , AYIRE S &Kﬂmvzq,ﬂr zor/ SPRINGER.

PREVIOUS RESEARCH oN
IMAGINATION WAS
VARIOUSLY] KNOWN AS

8 STMBOLIC REHEARS AL

8 [MAGINAR FPRACTICE

o MENTAL FPRACTICE

O INTROSFECTIVE REHEARSAL
U COVERT REHEARSAL

8 MENTAL REHEARSAL

COGNITIVE

ANPD [S MOSTL] CONPUCTED
IN LEARNING MOTOR
SKILLS ANP SPORTS
PERFORMANCE.

7IMAGINING IR SELF-EXPLAINING A FRICEDURE
CAN BE REGARDED AS A FJRM OF DELIIBERATE

FRACTICE THAT REAUIRES /’“/”/vf/ﬁl\/*zéA;\(}CESS//\/&

OF INFORMATI 0/\/ IN WIRKING MEMIR'T
10 ’/‘/"f//(/ﬁm CHEMAS HELD //\/

LOING-TERM ./M. EMORM.Z

YTHE SELF -EXPLA —

NATION EFFECT “THE IMAGINING YSWITCHING FRom STUPYING
CAN BE RELATED TECHNIAHE WAS WIRKEP EXAMFLES To
TOTHE IMAGINATION  BENEFICIAL onLFOR IMAGINING FRIBELEM
EFFECT BECAUSE MORE KNOWLEDGEABIE  SOLUTIONS MAY BE AS
SELF-EXPLANATIONS LEARNERS THE RESMLTS  EFFECTIVE IR EVEN MORE
USUALL] INVOLVE INDICATELP THAT THE EFFECTIVE AS EXPERTISE
IMAGINING A IMAGINING TECHNIRUE INCREASES THAN SWITCH ING
PROC EPURE IR WAS NIT USEFUL FIR FROM STVPIING WIRKEPD
FPROCESS WHHILE Low— KNOWLEDGE EXAMPLES To SoLvING
TR'7ING TO RELATE STUPENTS BECAUSE FROBLEMS VIA FAPED

THE PRICEPURE OF THE HEAVY WORKING  WORKED EXAMPLES

IR PRICESS To MEMORY LoAD IT

KNOWN PRINCIPLES QENERATED FOR @ oliverca V,'g/,'ﬁ/

OF THE Pom AIN.Y THESE LEARNERS
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4 TFER

COGNITIVE

LOAD
THEORY

YIMAG INING HiGH ELEMENT INTER =
ACTIVITY] MATERIALS ALLOWED
LEARNERS To COMBINE THE MULTIPLE
INTERACTING ELEMENTS oF INFORMATIGN
INTO /A& SINGLE SCHEMA THAT CovLD BE
MORE READILY PROCESSED IN WORKING
MEMORM

Y THE EXTENT TO WHICH WE UNPERSTAND
INSTRUCTIONS PEFENDS oN LEVELS OF
TLEMENT INTER ACTIVITY. INCREASES N
LEVELS OF ELEMENT INTERACTIVITY
INCREASE THE DIFFIcULTY OF UNDERSTANDING
AS MIRE ELLMEINTS MUNST BE PROCESSEP
SIMULTANEO USLY IN WIRKING MEM ORT?

ZINTRINS I COaNITIVE LOAD 1S PEFERMINED
BY THE LEVEL of INTERACTIVITY BETWEEN
ESSENTIAL ELEMENTS OF INFORMATIZN.
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THE ELEMENT
INTERACTIVITY

SWELLER ARES, KAL'IMGA
Zo1l, STRINGER

@ oliveycaviglie/

YTHE FACT THAT COGNITIVE
LOAD EFFECTS TEND To BE
OBTAINABLE ONLY IF
INTRINS IC cogNITIVE
LOAD IS HIGH IS REFERRED
TO ASTHE ELEMENT =
INTERACTIVITY EFFECT.”

YTHE EXPERTISE KEVERSAL
EFFECT wnhsS ¢BTAINED INLT
FOR RELATIVEL ] coMmFPLEX
TASKS WITH Hight LEVELS
OF ELEMENT INTERACTIVITY.”

1B+ THE VAALINATION AND
THE WIRKED EXAMPLE
EFFECTE WERE LARGER F/IR
MATERIALS WITH HIGHER
LEVELS oF ELEMENT INTER —
ACTIVITY THAN FIR MATERIALS
wWiTH L2WER LEVELS oF
ELEME NT INTERAcCTIVITY.Y

7 ELEMENT INTERACTIVIT] puf
TO INTRINSIC COGNITIVE LOAD
CAN BE MMANIPULATED BY
CHANGING THE NATURE JF
A TASK.”
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ALTERING ELEMENT
INTERACTIVITT AND
INTRINSIC COGNITIVE

LOA D SWELLER, A'IRES, KALMUGA *Zo11* STAINGER

@ olivercavigliol

&."‘ A .' l,ﬁ: \';‘.“’,n_./’ : J ‘4(;// /..,c':C:
FORMUIA INTO CONSTITHEN I
FPARIS, CORRES; P ,’L:'Z
ELEMENTS ARE ISOLATED

‘:"/i._‘,.” 1 .’,(';-, f ) AR /.;\f"/ ) A
REPUCES ELEMENT INTERACTIVITY
4 A ‘./'f,; / lr’/?\: i ".‘ & 7, - y / L/'i

! 73 /8

il

" A learner is more likely to
] rate new kmwledge with
old if tasks are completed in
sm-all sec-ti-ons.”

' /4“ [T ‘.","\"_,/ i o

-

INT paNITIVE Lokl  “COMPLEXIT] CAN BE LOWERED B A

CAN ONL¥ BE ALTERED BYY  NUMBER OF STRATEGIES SUCH AS
CHANGING THE NATURE 0F  YSING ISOLATED ELEMENTS. LEAR NING
THE TASK ANPTHE NATURE  oF COMPLEX MATERIALS CAN BE
OF WHAT WE EXPECT ACHIEVED BY REPUCING ELEMENT
STUDENTS TO. LEARN INTERACTIVITY INITIALL AND THEN
(LEARNING GOALS)." CAREFULLY PROGRESSING To FULL

2 ELEMENT INTERACTIVIT] IN A

! PECIARATIVE KNOWLEDGE SIMPLE=TO- COMPLEX 5 E RUENCE . *

ELEMENT INTERACTIVITY YSIMILARIM | OPT IMAL LEVELS OF

THAN PROCEPURAL ELEMENT INTERACTIVITT MAY BE
INFORM ATION ANP THERE — ACHIEVED B INCREASING VAR\ABILITT
FORE JSHOULL NOT BE oF EXAMPLES X
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EMERGING THEMES IN C.L.T.

THE TRANSIENT
INFORMATION EFFECT

” VLA B A
W/ M- tEVER A TEA/ o NP | bt
WHEINEVER /A TEACHER O0RALLY
-y VASC CAAAETIEIALS To - e
f,-’.f ,,A' IV .J gL ] "f,,",/;’.. 10 ,4' _/',./? o
(\.-, a - i1 ) v —
P

SWEL' ER A"IRES ML’IHGR
zoil', SPRINGE

@ elivercaviglis|

A Pyl o THE | NFORMA /]/)\/

S 4 FVIT L ev e T ¢IN JIN VL
! , e B { s ’ T A A o I
Ta % ¥ NG, '{/"-' ‘:"/’ A~f { ."\)\-'%' /~-‘r/-£-.ti‘.,l "
7

TUNLESS IT 1S RECORPED , ANY
""fé ! INFORMNMATION
4 .J /I
PISAPPEARS .

7 ' 4 r T AA
[F IT IS IMPORTANT INFORMATIIN
FOR THE LEARNER , THEN THE
.fff‘i NER '7/f }’ TRMTo
REMEMBER IT ¥

“ALL SPOKEN INFORMATION HAS ? FURTHER MORE , IF SPOKEN

THE POTENTIAL TO INTERFERE INFORMATION REX .,4 'ﬁ’é’ fo/,«ru_'x
WITH LEARNING UNLESSLTIS ... PROCESSING , THEN ';u DEMAND
JUFPFORTED B EXTERNAL OFFLOADS PN WORKI ,~<.,.’4 MEMIRV] pEc OME

SUCH ASs WRITTEN NOTES EVEN MORE INTR NS VE !
@V e define the Transientf Lion -ffect a.s a
Loss qu learning due te infomation dwﬁpewwng
the leannen hasume adequaLeLg precess it.

# WHETHER VIEWED ON A coMPUTER  “MUCH OF THIS RESEARCH HAS

OR. A TELEVISION SCREEN, AS FRAMES Fl EN ;/ru Us fm ON THE EFFECT—
RolWL FROM ONETO ANOTHER VlSMAL [VENESIS OF IN S f‘(ﬂQ '7’/"('/411 {\’/'/41“

INFORMATION DISAPPEARS f&oM ATIONS WITH ST \7Ic 4 GRAPIICS
SiqhT X THE RESUL 7'< W /w r BEEN

7 THE TRANSIENCE oF = ENCOURAGING *

ANIMATEP INFOR - h
MATION MAY PE PSTATIC 01 A4 RAMS COULD LEAD
A KEY FACTOR IN TO MIRE ACTIVE LEARNING.IN

A EXFPLAINING WHY ,‘1 EQUENCE OF STATIC DIAGRAMS
' INSTRUCTIONAL f/“z\. RS ARE KELUIRED Aa
' ANIMATIONS HAVE MENTALLYT INTECGRATE THE STATL
NOT FROPUCED THE PLAGRAMS 7

CONSISTENTLM POSITIVE >

EFFECTS THAT HAVE BEEN TRANSIENCE 15 A PARTICULAR
ANTICIPATEDY CHARACTERISTIC OF PANAMIC
REPRESENTATNINS THAT HAVE :
RAMIFICATIONS FOR WORKING MEMAR]
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gained
to other }zwple.

70N TESTS OF RETENTION,
INDIVIPA ALS WERE MORE
EFFIC! 5/"//‘ LEAR NERS f 5,’;‘1‘/‘ ON
[ESTS OF TRANSFER [ GROMP
MEMBERS LEARNEP MPKRE
EFFICIENTLT , WHERE EFFICIENCY

-/

W RS - D A 2 ) ;

WAS CALCU LATED BT COMBINING
> L b ~ AP g™ el 4 -

PERFORMANCE WITH MENTAL

EFFORT MEASHRES Y

% RESEARCH INTO COLLABORATION
SNGGESTS THAT qRoNP LEARN-
ING IS SUPERIOR &N COMPFLEX
PROBLEM-SoLVING TASKS.

BUT INDIV IDU ALLEARNING IS
SUPER |2k ON LESS COMILEX
TASKS?

“EVEN WHEN TRANSACTION
CoSTS ARE ADDED G Rou?
WORK MEMBERS MAY EXPER~
IENCE A LOWER Cog NITIVE
LOAD THAN INDPIVIPUAL
LEAR NERS ¥
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EMERGING THEMES IN C.L.T.
COLLECTIVE WORKING
MEMORY EFFECT

Sich shating will not be beneficial
transaction costs exceed the advantages
by off-loading some of the elements

YTHE COLLECTIVE WORKING
MEMORM EFFECT IS A NEW
COGNITIVE LOAD THEORY
EFFECT THAT OCCURS WHEN
INDLY I PN ALS OBTAIN HIGHER
LEARNING JUTCOMES THIROUGH
COULLABORATIVE WORK THAN
;”‘/:‘;‘i“'{‘ s ,” { ‘!-_,A."‘.J. ""'," j' "i, f‘f‘ :../’ / /’{. . f

ifthe

“AN IMPORTANT ASPECT OF Co LLAB -
ORATIVE LEARNING |5 SHARING
AND COORDINATING INFOR MATION,
WHICH KIRSCHNER etal (zood) REFER
TO AS TRANSACTION CoSTS."

Y COMPLETING SUCH TRANSACTIONS
RERUIRES WORKING MEMYRY
RESOURCES, WHICH HAVE THE
FPOTENTIAL To NULLIFYT THE
ADVANTAGE OF SHARING WIRKING
MEMOIR RESIURCES If THEY] AKE
roo ttigH.”

YCOLLABORATION CAN BE USED To
SHARE THE WoRKING MEMIRV]
LOAD oN CoMPLEX LEARNING
TASKS ¥

“UNDER APPROPK IATE CONDPITIONS,
COLLABORATION CAN ENHANCE
LEARNING "
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COaNITIVE LOAD
LOAD THEORM IN
THEORY FERSFPECTIVE

SWELLER | AMIRES | KALMUAA zosrmNz,cK

COGNITIVE

@olivercavigliol

N - e
THE PIVISioN AN EMPHAS S THE PIvISIoN ASSUMPTION EMPHASIS ON
OF KNOWLEDGE ON HUMAN OF cogNITIVE Of THE PRIMAC1 COLLECTING PATA
INTO BIOLWOGICALLY  CoaNITIVE LOAD INTO of POMAIN= THRoOU Gt THE
PRIMARY ANP ARCHITECTURE CATEGOR JES SPECIFIC RATHER USE oF
BIOLOGICALLY THAN POMAIN-  RANDOM [SED
SECONP AR GENERAL CONTROLLED
KNOWLEDPSGE CcoGNITIVE EXPERIMENTS
STRATEG €S

"COaNITIVE LoAD THEIRM, WITH ITS
EMPHASIS ON HUMAN CogqNITIVE
ARCHITECTURE , POMAIN-SPECIFIC
KNOWLEPGE AND INSTRUCTIONAL
EFFECTS BASEDP IN RANPOMISEP
CONTROLLEDP EXPERIMENTS HASL
GENERATED A CONSIPERABLE
RANGE OF INSTRUCTIONAL
FPROCEPNRES.THE INTEGRATION of
THESE TACETS INTO A NNIF IEP WIHOLE
HAS BEEN PRODUCTIVE COGNITIVE :
LOAD THEOR IS THAT UNIFIED THEOR'Y. Y

“THE THEORY CoNS|PERS OUR
KNOWLEDGE OF HUMAN COGNITIVE
ARCHITECTURE To BE CRITICAL TO
INSTRUCTION AL PESIGN . HUMAN
COGNITIVE ARCHITECTURE , BASED
ON THE DISTINCTION BETWEEN
WORKING AND LONG—-TERM
MEMOIRM IS NOT MERELT
RELEVANT To coGNITIVE LOAD
THEORY, IT IS INTEGRAL.”

? MODERN INSTRUCTION AL
THEORIES TEND TO PLACE
A HEANYM EMPHAS IS on WHAT
CAN BEST BE DESCRIBEDP AS
GENERAL COGNITIVE STRATEGIES /!

? COGNITIVE LOAD THEOK
ASSUMES SUCH STRATEGIES
EXIST BAT MOST, EVEN IF NOT
ALL, ARE BloLogicALLY
PERIMART AND SO AC&VIRED
EASILY, AUTOMATICALLY AND
UNCONSCIONSLY AT A oINS
AGE . THEY USNA UL CANNOT
BE REAPILY TAUGHT.”

Y THE MAJOR. POINT IS THAT CoaNITIVE
LOAD THECRYT POES TEST HYPOTHESES,
MANYT INSTRUCTIONAL THEORIES
po ~noT.”
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