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more rote, or superficial, strateqies.
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g‘Cogn?t1ve £1aborat1on Learn1ng Strateg1es]
_Cldire E., Weinstein

-Department of Educational Psychology

' Ugiwersity of Texas at Austin -

. o :
v
\ - —
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The theme of my presentat1on is the teach1ng or tra1ning of genera]-
jzable cogn1t1ve e]aborat1on skills to 1mprove 1earn1nd£ Many cogn1t1ve
theorists are pa]lxng for the re1nstatement of the'1nd1v1duaL‘1earner in
our coﬁceptionsvof the learning act and the focusing of attention on the )

1nformatien processing capabilities that an individual ‘brings to any

Above all, most educators espouse human-

’

Tearning or performance situation.
jstic goals of teaching students to "think for themselves" in arder that

they may function in an independent and creative manner in work .contexts.

And yet much educational b}aétice and technolody places the ‘learner- in an

essentially pass1ve role in wh1ch he or she is expected to 1earn simply be- . .

cause told to do so, -to absorb 1nformat1on or sk1lls automat1cally as a

result of bélng<exposed -to the ”r1ght" teach1ag ‘methods or curriculum.
A fundamental paradigm sh1ft is taking p}q;e for both cogn1t1veipsychol--

ogy and educational practlce Learn1ng and educational psycholog1sts have »

— tended t0>v1EW‘Tearn1ng as the re]at1ve1y adtomat1c product of appropr1ate
u' 'ﬂ

environmental or experimental c1rcumstances which "condition™ a new or 1earned

Researcﬁ,and training efforts .in both f1e1ds are moving away from -

response.
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a passive model- of learning based on‘rather.siupie modeis of classicai or
instrumental “conditioning They are moving towards, via what ‘Dember (1974)-,
calls. the_"cdgnitive revolution" in psychoiogy, a model of the 1earner as an
' active\‘\éii-determining individual who processes information in compiex,;
-often idiosyncratic ways that can rarelybe predicted .entirely in advance, .
represented in simple formulae, or whoiiy captured in conventionai 1aboratory
learning experiments and who learns through the active empioyment of complex
learning.or cognitive strategies that must be weii #n hand before he or she
‘ confrpnts—a new iearping task Persons and learners are seen as always
'and ssentiai]y active interpreters, processors;—synthesizers of a continual
- barrage of 1nformation from the outside, environment and from their own
thinking processes.-’
One way that learners can process to-be learned infonmation is through '
e use of cognitive e]aboration The use of eiaboration as a “cognitive
‘strategy or skill implies that the learner uses a symbolic constryction to

add'meaning to informetqon he must 1earn (Rohwer,-1970) For example, 1n

I S v

a pairéd-associate task this might invoive forming an integrating mental -

image or sentence tp associate the two members of a pair " When Tlearning
from tert -thelearner could relatd®the material to prevaous knowledge either -
directfy or by analogy" Aiternatively, elaboration could invoive creating
1ogic relationships withfh the materiai or the drawing of inferences, og

impiications One exoianation for the suctess of each of these prqcedures

is. that they make’the new information more meaningiui by forming a relation- .

‘Anf

rmatfon.

shiz‘between the new and familiar mater1a1 and‘the old, aiready 1earned




. Stud1es by Borowskx and KamTon1ck (1972), Butberfveld Wambo1ld., and v
e ‘ Belmont (1973) Donner and Taylor (1973), MacM111an (1972) Rohwer and Ammon
(1971), Ross (1971), Ross, Ross, and Down1ng (1973), Yuille and Catchpole
(19;3 1974); and Dansereau, Long, McDona]d Actklnsop, E1lis, Co]]1ns,

the use of elaboration skills. Although this research has estab11§hed the -,
2 , . - Q" : i

utility of mediational ski]ﬁs-and the possibility of enriching an individ-

‘. ' v - : . -' P ‘ -

ual's repertoire through exposure or practice in their use, the studies

time provided. the number‘oﬁ strategies taught, as well as thg narrow

‘ definitions of the taskg and st1mu1us materials used. Highly similar con-

) tent matérials and tggis were emp1oyed for.training as well as test1ng
sessions.- Thus, even when pos1t1ve transfer effécts have beert demonstrated
the data a]f&k only 11m1ted geheralizations of these, fJnd1ngs both by the . -
subJects and the exper1mentgrs This rest%1cts their ut111ty in designing

. gffectxvewtechnxques to fac11$tate the development of medigtional skills

9 :’ N wta-

o in deficient 1earners. / Lo )
[l ) v .
oL In addition, even in those studies in which the experimenters attempted

"~ to teach more than one type of strategy, ihefTéEkHérs:gh‘anyﬁﬁarticular““

vtraining group received 1nstruct1on in the use, of Only one method. It is

o' doubtful that any skilled learner relies on only one strategy to copevw1th

-

the variety of 1earn1ng=xasks one must perform. An opt1mal tra1n1ng program

9 R A

§

for teaching learners to use generalizable cognitive skills would seem to

require incoﬁporating not only varied learning tasks and materials but also )

) o o .
v . o (YOI o'

Williams, and Evans (Note 1), suggest that subaectg can be trained in e

-
%

. o . of trajning effects have been limited in terms nf/thé amount of practice -

»
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o atvariety of cogn1t1ve strategies. In this‘@ay it is hoped that they will

ot “learn particular strateg1es but wi\l also learn to generate their own

-~

strategies. - el . : S

. i Lo

. . A study by Weinstein (Note 2) was des1gned -to 1hvestigate the effects
of a d1vers1f1ed elaborat:on skill tra1n1ng program upon the 1earn1ng and.
retention efflc%ency 6f ninth grade subJects A varfety of cogn1t1ve

t skills, 1earn1ng task\typelogles and stimulus mater1als were selecteg'to X
prov1de the Yeapners -with gu1ded pract1ce 1n the use of elaborative

C mediationals skills. .Unlike previous. studies a variety of cogn1t1ve

- strategies {né;uding sentence elaboration, imaginal elaborat1on analogies,/
drawing implications, creat1ng relationships, and pdraphrasing’ wtre 1nc1uded

’ . in thg tra1n1ng The 1earn1ng tasks selected ranged from s1mp1e paired\

'-assoc1ates and free recall to read1ng comprehens1on St1mu1us matérials
.4 e

were drawn from ninth grade. curr1culum materials in sc1ence h1story. '

'Engltsh fore1gn languag , and vocatwonal educat1on

o -

: Seventy f1ve ninth grade students were randomly ass1gned to one “of”
a ) three groups tra1n1ng/exp r1menta1 c0ntrol or 66 ttest on]y Experi-
- ' -mental subjects participated'1n a ser1eS‘of f1ve 1-hour elaboration skill

tra1n1ng sessions adm1n1stered at approx1mate1y 1-week 1nterva1s
' Subjects were exposed to a set ‘0f .20 learning tasks. They were required
'.et‘_d_j to create a series of elaborators, or medfat1ona1 aids, for each of these
v ¥ ”tasks Experimenter provided d1rect1ons for the early‘tasks emphasized

~sessions provided additional practice for use.of these skills with 11tt1e

:

«t

the properties of an effectiye elaborator.('ihe~iatter part of thestrainfing ’

t

o v
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a -

o?~no experimenter prov1ded 1nstruct1ons. The contrpl subjects were exposed

to the same stimulus materials but the1r ‘task was simply to learn the in-"

formatron thhout'any type of strategy prompts or d1rections A posttest+ .

A

only groun was not exposed to the stimulus materials but did- part1c1pate

A

3
in the posttbsting sess1ons The unned1ate posttest was adm1n1stered “
. . *
\approxxmately one month later. Both immediate and delayed posttest con- . R

. s1sted of a reading comprehens1on, fref’recal] pawred:assoc1ate, and

serial recall task. ‘
| The resdlts of the dgta>;ha1yses for the immediate posttest revealed.
sighif?can; mean differences“oh'the f?éé recall,ghd Trial 2 of the paired-
associate Tearning tasks. In each instance the exper1menta1 group's per-

formance surpassed the perforfance of the control and posttest -only, wh1ch

did not s1gn1f1cant1y d1ffer from each other On the deTayed posttest a
sighificant difference was obtained. for the reading comprehension task

and Trial 1 of the serial Tearning task. Again these differences favored

. : N . [ O .
the experimental group. It seemed that students could learn to utilize -
these el%boretion.strategies in.a variety of task situations but further oo

research was still'requirgg_to determine the optimal gpnd%}ions for their_'

learning and use. ’ ' ' : v *

3 5 * )
RY: o ¢ - [] \.

OUr current research and development effort ?nvo]ves a series of in- -

¢ 4

terdependent proaects des1gned to further define the covert processes in- :

volved: in ut111z1ng cogn1tive skills as well as the prqpedures necessary
> Y

to train an individual in their use. The u1t1mate goal is .to design and

+ ' field test a program to teach cognitive strategies to one or more of the
. ! - \ \t -
— ~ . v

i
vt

- i . s Vool




_previous research by Heinste1n (Note, 2) .and the-data gathered during the . .

. course of the present research effort, ' .o

' learning strateg;es used by.learners in an: .academic or tra1n1ng environment. -

,‘perform and were then asked, to 1dent1fy and explain the kinds of methods.

Jearn,these mater1a1s, and a]so to suggest any other strategies which

-might be useful. The learning tasks included paired-associates, serial .

ceva g e

] - ' .

5 b -

following terget popu]at1ons high school students, .college freshmen

enter1ng a un1versity on a probatiaonary status\aie to poor prior academ1c

- performance, Or tra1nees inan armed services technical training sett1ng

The typography1of the f1na1 product will be a function of both the

) ’ .

Successfu] 1earners utilize a var1ety of effective strategies to
organize and execute any part1cu}ar learning act. The typ610g1es and

essential comégnents of these strategies_have not, howeVer been system- e

&

at1ca11y identified or class1f1ed Previous research on the tra1n1ng
‘of cognitive strategies has usua]T’rbeen based on 1aboratory stud1es¢rf a

_single skiil or on the experimenter's conjectures about what eonstgtutes an_

effective cognitive strategy rather than on broad based evidence éathered
from a.large number offsuccessful learners. Thus, one of our ear¥iest

projects was an exploratory study desfgned to ascertain the types of
Each subject part1c1pated in a 50-minute interview cons?sting of a
ser1es of semi- structured questions designed to guide but not restrict

student responses. The part1c1pants received several 1earning tasks to o

strategies, processes or "mental tricks" he or she used to help e .

lists, free recall lists, and reading comprehension. « * ' e




t .
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The data co]lected from this study was carefu1}y ana]yzed and then
'cambined with the results of previous research to produce a learning
-strategies QUestiohhaire. This 1nstrument is'designed-to provide more'
":soeciflc informatlon ‘From a 1arge number of subjects concerning thEIP
know]edge about learning strategles and how t\éy‘use them, The questlon- . y
naire-is divided up 1pto two main sectlons. .;art I presents seven learn- ‘ |
ing activities, iocludinéthreé oaireddassocjate word 1ists, two free
recall word lists, and two reading passages. Each respondent is asked
to answer a series of questions similar to the ones osed in the interview
study. For example (a) Destribe'one method or "montal trick" you would,
‘use to learn this moterjoW. (b) How did you Tearn to use this k%nd of .
method? (c) How old were you when you first Jearned to use this method? R
(d) In what way, or ways;‘do you think it helps you to learn?. and (e)

Do you'use this method for other learning tasks? What kind of tasks?
~ » ¢ (R )

t"

b

How often?
In Part'II‘the respondents are asked to once again look at thé'seven

1earn1ng activ1t1esbutnow they arg presented with several -lists of learn-

ing methods and asked ‘to check the ones they would use_to help themse]ves

" learn the ma}er1a1 For example, Table I, General Leqrnlng Methods and

\sﬂamples for Activities One, Two, and Three, lists the various strategfes e

one could use to learn a list of paired-associates. YouC;;dl notice that . y

the methods range from stmple “rote practlce to mean1ngfu1 elaboratlo;\'use of '

menta] 1magery, and of sgmantlc re]atlons.' Table II, Ggperal Learning Methods

and Examples for Activies Six and Seven, includes various strategies one ST




>
'could usé to iearn from téit . Aga?n,-the methgd§ rangg-f}om.simp1e study
_ski]]s to meaningful elaborat1og . . '
This instrument called the Learnlng Activities Questionnaire {LAQ),.
: ha; been extensively field te$tegpndrev1sed. It has already been admin-
istered to grghhs of community college, underéraduate,and graduate students,
as well aé sgvehgl.categories of Army reérhitg. We are in the wrocess of
. administering it to high-school students, junior college studénts ih a
vocational tra1n1ng program and severa] other populations. The data
derived from using this questlonna1re is be1ng used to identify promising
. variables for further research as well as to provide frequency of usage .
dét; for ideptified strategies across different learner populations. {
e Our results thus fah indicate that more sucééssfhl learners, and - -
those with more’ years of schooling, use meanxngfu] elaborat1on strateg1es
in preference to the more rote, or superf1c1a];$strategles For example,
~Army recru‘its with no high.‘schﬁoi expe'ri-e,nce‘, or a GED equivalency dﬁp]oma.
report usxng rote repetition as their major leatning strategy, while
second and third year undergraduate students report meaningful e]aboration
and other more active processing strategies This f1nd1ng can be re]ated '
' K . to the concepts of depth and spread of processing discussed by Craik and |
Lockhart (1972), Cra1k and Tulving (1975), and Moscovitch and Craik (1976) ..
. Depth of processing refefs to the degree of semantic or cognxtqu # -
analysis the learner doe%'with thé to-be-tearned material. Spread of

encoding refers to the amoynt or dif?érent types of semantic processing

" which take.place. It appears that elggppatiéh learning strategies may

s
I\ hd g - ,
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fac111tate a learper's ab111ty to process incaming 1nformat1on to a éreater

-

depth than mxght occur otherw1se. In add1t1on meaningful elaborat1on can

[

influence the spread df/encod1ng Our research also prov1des support for :

an even more recent refinement of th1s theory by Moscov1tch and Crafk. (1976)

<

indicating that the unity of encoding, or the formation'of a congruent
encoding, also facilitates recall. ' M

~ . An.importantsquestion is whether the thne'and expenses involved in
train1ng is necessaryy i.e,, what are the relative merits -of training

and instructions as this relates to cognitive strategy acqu1st1on Previous ;wk
‘research has ‘not determined whether .or not cogn1t1ve sk1]1 acq01s1t1on is .
pred1cated upon the pract1ce and feedback involved in. tra1ning and con- |

- - o -
R ducted over a tempeoral 1nterva1 or whether simple exposure prov1ded by

iﬂstructiohs in the use of a particular‘strategy is sufficient for skill,
' eCQuisition. The specific technique we seﬁected for investigation was- a
classical'mnemonic, or memory, technique called the method of loci.. .
The subjects in our study were randomly divided into five groups.
. Two groups received training in the use of the method of loci, two'oroups‘
‘ received on]y 1nstruct1ons in the use of the method of 1oci and “the f1fth 1 »,'
group, a control did not rece1ve any tra1n1ng or 1nstruc51on oft how . v
. to learn the mater1a1 but d1d take the posttests JThe results indicage '
* that training is necessary 1f a memory skill, 11ke using .the method of .
loci, is to be truly effect1ve. The instruct1on grolps and the train1n§
- _groups did'better than the control group but the training groups’ also did.

. significantly better than the instruction groups. We are now attempting

.
% v
‘
o' s -~
. \ R o .
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to replicate these findings with eiabﬁrationﬁstrategies.

Our new elaboration strategies training program is aiso being used
‘to investigate a number of other training variables inc]uding amount of
- practice, types of feedback, order of presentation for bbth the materials
and the strategies, and methods of instructing the learner in the use of
eiaboration strategies ’ L t T ' o
Jhe view of learning outiined in ‘this presentation reduces .the hope A
of’ finding curricu]a that will routine]y and automatqca]iy produce effective
1earning in students or trainees. ~But it opens up the possibility of
developing means to teach learners active cognitive se]f-management R
strategies which if adopted, may enable them to iearn well and perform
creativei} in a]most any learning or training setting. Such means‘wcﬁid' . ,..a . ‘:
eU[:ﬂace the learning and exercise of cognitiveé skills, a necessary ingredient |
of productive learning and.creative perfornance, out o?gthe‘reach of chance .~ ;.: \

A

and ,place them. ynder the systematic control of the individual learner.

3l
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o . o ‘ - General Learmng Methods and Examples

. for Activities One, Two and Three T

« \gl
i

. NOTE: PLEASE CHECK - THE EXAMPLES OF METHODS YOU WOULD USE TO LEARN ACTIVITIES * * .
ONE, TWO, OR THREE ,

'
2 .
: . ’ ] .. v

*

Method 1. Practicmg or Production ‘ - . Co

t ,\ - y .

‘A. Read the'material Qvewseveral “times.
‘B. Write the -lists on another piece of paper.
C. Test yoyrse]f on the material.

L) N e —————— -‘ . a#
ST ' - D. Draw'pictures ore cartoong T4 the material. - :
g . E. “Learn the words “in groups. " ' -
. s ’ ' N .. v ;¥ I L PRt

... Method 2. - Physical Word Similarities and Differences. F 3

Common patterns in spelting. For example, two words have a,
double letter. ‘ . f -
Similar or differept letters. . [}
Similar or different sounds. :
Both have ‘'distincitve spelling$ or pronunélati.Ons .
€omparing. og contrasting the nuriber of syllables or letters. . .

Mo oo p -]

"Method 3. Selecting a_Part of the Qrds

"a-new word or phrase. . . _ § )
“Alphahetize the words. . . .

. ‘“ . . AT Using a’bbre\natiqns oF the words. © . .
- : B. *smg parts of each word to make a new word. ' ‘ .
N - sing only the figst letter to remember "ue word, .
Acronyms - using the first lettér of 2 o more words to make:

v—\

Method 4. Using "P1ctures“ ih_ your Mind or Mental Imagery * ~ '-,\ ‘

Al ‘P1cture images or examples of both 1t s in your mind ‘'side by side.
B. Picture images or examples of both uz:s doing something together.
C. Picture images or examples of both items separately.
" D.. Picture the actual printed word. -~ ° : .
_ \ E. Picture the words and "hear" }ourself saying them .
/ Method.5.¢ Meaningful Elaboration of the Material - N
NOTE: Please try to think of an example of fiow you would use, this
" v e method. If you ean't, jt's OK.. Check the Methbd anyway
A. Relate the words to your expemence or your own attltudes )
- Example: " L /
. ‘ —— B, Relate the words to your be¥iefs or attitudes. A "
' . - Example: . A 5
. . -C. Relate them to what you a]ready- know L : ]
. Examples: | L Lo ' ‘ .
D. Try. to find logical relations between the {tems. ~ . o

. Example: . _ R .




E. Imagine or pictunf a sitdation or event- that re]atts the items

' Example, Ty,
‘f. Think of the imp]ications or effects of pairing the items “;
. Example: - | , « i :

s -3
0] 3 A
- “ ‘; E = -

Find Meaningfui Similarities and Differences

A. .Think about.the similarities and differences between the meanings .

_ of the words. : ¢

" B. Find a ward or make up a word that wil] connect or associate '
the two items in-a pair. . . RSP

. \ 5 .3 H ] 2
’ R fr%’x'

. ﬂethodi7. Make up Phrases or Sentences : o ‘ v

b, -

A.- Make up a phrase .or sentence using both members of a pair. - y

‘ ® . B. Make yp a phrase or sentence relating both members of a pair. . %
. C. Make up phrases or sentences using words whose first letter is ’
: .. the same; as the words on. the list. L ey

oo - D. Make up a rhyme using the words. .
* . E. Make up a paragraph or a story using word Pairs from. the Tist.

.Method 8. Categorize the Nords on the List - " = T

T A. Pick:out happy and sad words or positive and negative woigs
B. BiVide the words by type, classmgr G'tegory, such as animal, * - -
vegetable, or mineral type of teria] they are made"from

“and 'so on. o o »
: . C. Divide the words by. the uses they have R ' - -
o _. .+ D. Pick-out the easy and hard words.- oL ot - ’
14 L 4 (' . - “ \ — .
‘ ' ‘ - N . ' ¢ ' s o8
Other: Please write down any other methods or comments you have. Also §‘

W, & write downwany qgmbinations you make of two or mofe methods.
13 i 3‘ :‘
(Feel free to hse the back of this page if you need more room. ) :
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. ' ' ' General Learning Methods and Examples

X . For Activities Six and Seven | SIS -
; MJTE ﬂecxwmwswnmmwwmeqommmsemmm
Pr pEASE READ THE LIST CAREFULLY BECAUSE SOV OF THE METHODS A'D THE .+
Py B(NH.ESA'EDIFE}EHHWMU‘ESY(IJSANH)REEOT}ERACHVITIES.,*
tidd : R

MethOQ 1. Using Study Skills, Practice or Production .
TR ﬂ;;;f" 2ty . A. Read the -material over several times. S -
.. B Underline key ideas or words. ’ N
: €. Take notes. ' o~ -/
‘ié} __;_:‘Q.. Summarize the material. ‘ o
1 ____E. Summarize by paragraph or section® °
. List major words or ideas. .
___ G. Rewrite it. .
‘;____H. Paraphrase, that is, wr1te the 1nformat1on and ideas in your own words.
) . 1. Review to check your understanding. -
___J. Ask yousself qqest1ons . ! .
. —— K.V Draw plct‘ures or _cartoons re]ating to the material. '
.. L. Create an outline. o

i’
{ ~ ¢
i
!

Method 2 Seleftwng Parts of the Read1ng -

-

i . A, Se]ect but the main ileas o v

_—
\! ) . B. Select out the key words or terms.

1 N C. " Select out the action phrases.
v D. Select out the characters.- . ‘ . ) o

{

) Method 3. Using "Pictures” in-your Mind or Mental Images

¢ A. Picture the main ideas or information

——————

» .

__'B. R+eture~exampqes : ‘e - ]
Lt . _____C. Picture a story .
D. "See" and "hear" the events in your mind. -
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Method 4. ° Meaningful Elaboratidn of the Materjal. 4 .

. " NOTE: - Please try to-think of an. example of how you would use this

. .method. If you can‘t, it's 0K. Check the ‘Méthod anyway.

‘s . e
.
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) A: ,\Thj,nk'abou‘jt the purpose or need fo»: the matgrial ..«

_ © Example: - ’

s . - B., Relate it to your experience or characteristics. .- ' PR
. . - P -2 .

-
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‘Example:’
ﬁ Relate it to your beliefs or attitudes )
. " Example:

4 \ ..D. Think.about your emotiona{ reactions te the content.
L . . .

s
[ il

’ ' ‘Exémp]g:_’ ' . '
. . EQ."“Re_]ate ;t tc; people in general. . ‘.'...
_ 'Ea;&mple: . )
X S B 2 Think about the ideas that
Ex:ag\ple_:A c -y s ’ -

ons to the content or ideas. P

A
Ry

. b _
G. “Think ‘abq‘ﬁt other people's rea
Example: o ‘ - T :
© H. -Relate it to what you already know.

Example: - - -

1. "Free asSociate" to the topic or ideas, that is, just think
about the topic or”ideas and see what comes to your mind. .

~—Example:

o

ot - "-J. Think about the 1mpﬁc'ations, or effect, of what the material
© . is saying. ‘ : -
A " . : ST . *

. ¢ Example:

K>~ Look for common sense or logical relationships in the material.

-~

« ,:  Example:- I
. L. Relate the content to the theme. ' " e

“a

Example:
M. Relate ké’y words oir'concépts to ideas. : ’ \] . -
© -+ .  Example: ’ 1t o e a
K N. Discussion witj,otﬁer people.’ ‘ o
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