]

from:
Relating Instruction to Research,

Volume 1 of Thinking and Learning Skills,

Judith W. Segal, Susan I. Chipman,
tobert-Glaser (Eds.), London,

Lawrence Erlbaum Associates, Pub., 1985

Learning Stralegies:
The How of Learning

Claire E. Weinstein
Vicki L. Underwood
University of Texas at Austin

The term learning strategies is used in a very broad sense to identify a nuinber
ol different competencies that researchers and practitioners have postulated as
nceessary, or helpful, for effective learning and setention.of information for laler
usc. These compelencies include cognitive information-processing strategics,
such as techniques lor organizing and elaborating on incoming information to
make it mure meaningful; active study strategies, such as syslems (or note-taking
and test preparation; and support siralegies, such as technigues for organizing
study time, coping with performance anxiety, and direeting attention (o (e
learning task ai hand. In addition, there is a range of melacugnitive strategics
that lewners can vse Lo detect diserepancies between what they know und what
they da not know and to monitat and direct their acquisition of the new infor-
mition. fCshonld be noted that the term “learner” is being used here to refer to
any person fying to acquire new knowledge, attitudes, or skills, repardiess of
whether this accurs in a formal school setting, an on-the-job placement, ur an
informal interaction.

This chipter describes some of the work that has been conducled as purt of
the Cagnitive Learning Strategies Project at The University of Texas, a project’
that is concerned huoth with increasing our basic understanding of human learning
and with the development of programs and teaching practices lo help students
hecame more elfective learners, Here we focus on the more applicd aspects of
our wark., We begin by biiclly reviewing some recent rescarch on the nanure of
cllective learning strategies that provides a concepluitl framework for much of
our instructional work. Next, we discuss our progress on the development of an
instrunient that can provide dingnostic information about students® strengths and
weiknesses as leamers. Finally, we describe the kinds of instruction in learning
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strategics that we offer studeats, and bricfly discuss some of the rescarch we
have undertaken on various aspects of our instructional progra,

FOUNDATIONS OF LEARNING STRATEGIES
RESEARCH

‘Recent rescarch and development efforts in psychology, educating, and tritning
have resulied in changed pereeptions of the roles assumed by learners and instiue-
tors. In these new conceptions of the teaching/learning act (Wittrock, 1974,
19783, effective learners are seen as active infonmation processors, interpreters
and syuthesizers, who use a variety of different sieategics o sture and retrieve
information. Such individuals assume much of the responsibility for their own
learning, as evidenced by their eflorls (o adapt the learuing envirowment to it
their needs and goals, - :

I the past, learning was vicwed as an alimost inechanical response o incoming
stimulic it was believed that the learner was greatly limited in what he or she
could do to imprave comprehension and memory. Gradually, the growth of
cognitive psychology shifted the atlention of many rescarchiers o siudying the

‘ays learners process incoming stimuli. George Miller (1956) was one of the
first rescarchers to investigate the methods by which individuals transform, or
code,.incoming information to make it easier to learn and remecmber.

Miller was interested in the operations by which stimulus inpuls could be
caded to form higher order units called chunks, He hypothesized that peuple
lend 1o orgnn'né incoming information intu these chunks, or groups, as a way
ofl reducing limitations imposed on learning and memory by our limiied capacity
“infonnation-processing capabilitics. Another type of coding operation that cuables
onc (o reduce the amount of infosmation to be processed involves selecting a
specilic portion of the to-be-learmed information as the critical clement to code
andd then using this partion as a cue for reconstructing the entire stmutus, Coding
hy stimulus selection can accur whencver a slimulus can be analyzed into com-
ponent parts (Navon, 1977).

Not all coding operations reduce the amount of information (o be processed.
Sume operations may require that the fearner expand incoming information to
make it easicr to learn and remember. Examples of this type of process include
the use of imaginal or verbal elaboration (Paivio, 1971; Reder, 1Y80; Rohiwer,
1970 Weinstein, 1978). The usc of these strategics requires a learner to creale
some lype of sywbolic construction, such as an image, an analogy, ur an infer-
ence, to help make the new infornation more meaningful. Creating imaginal
and verbal elaborators tv learn new information can be done any number of
ways. One could relate the new information to previously acquired knowledge
or experience, or one could examine the new material and idenlify logical rela-
tionships among the component parts or atiempt to draw inferences from its
conlenl. For example, lcaming aboul arbitration and how courts try 1o setile
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disputes may be made easier if (his unfamiliar process is compared to studenls’
knowledge about how friends settle disputes. The goal ol each of these processes
is to relale the new, walamiliar material to the old, already fearmncd store of

knowledge and experiences possessed by the learner,

When learncrs try to relate new knowledge to what thicy already know, we
call this active, or generative, learning (Winrack, 1974, 1978). It is generalive
hecanse the learner must gencrate the relationships between what he or she alrcady
knows and the new information to be learned. For example, if students were
studying a unit about the circulatory system, gencrating.comparisons to an anal-
vgous system, such ax the operation of a sink and its plumbing, could help them
to learn this new informfation. Creating inferences aboul thesrole of the circulatory
system and its relations (o other parts of the body could also help in understanding
the functions and opcrations of the circulatory system. Each of these strategies
involves taking aclive steps to manage onc's own learning processes (o (acilitale
knuwledge agquisition und comprehension. '

Rescarch on leaming stralcgies received even more alfention after the national
trend in the 1960s to establish open admission or special admission policies.
Colleges and universities began to accept students who previously would not
have been admitted, Gradually, leaming theorists hegan to recognize that “the
new sludents” were not only lacking in reading skills, motivation, and stress
managenient skills, (Crass, 1969) but also in active coding and. information-
processing sirategies (Rohwer & Ammon, 1971; Rohwer, 1973). More recen!
studics of the lsarning sirategics used by Army recruits, community college
students, amnd university students indicate Jeaming stralegy deficits that are inverscly
related to the lcvel of education atlained (Weinstein, Wicker, Cubberly, Roney,
& Underwood, 1980). ’

Still other rescarchers, such as Golinkof( (1976) and Ryan (1980), have noted
that active information-processing strategics play an important role in successful
reading comprehension—good readers ditter T poor ones in their use of a
varicty of strategies for transforming the infurmation contained in lexts so (hat
it becames casier to undersiand and remenrber. A large body of rescarch on
reading comprehension has documented the effects of the learner's schemala
(knowledge structures) on camprehension and recall (see Anderson, Spiro, &
Maontague, 1977). Schema theorists argue that comprehension depends on an
inleraction between two laclors: (1) the leamer's knowledge of the characleristics
of the message and the context in which it is given; and (2) his or her effonts 1o
rclate the incoming idea uoits to cach other and 1o previously acquired infor-
mation. Additional evidence of this interaction is found in asaumber of structure-
of-text studies showing that experienced readers are able to infer the author's
tex(ual schemas with explicit cues, whereas inexperienced readers are not (e.g.,
Meycer, 1980).

Given these and similar Grdings, some researchers have turned their attention
to the investigalion of mecthods and progeams’ for inctricting €tiseleees fer g3
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cffective leaming sirategies. 1lowever, in contrast to classic experiiiental designs,
the puradigms used in Jearning strategies training research are often quasi-cxpes-
imental, theinstruction is typically Yong In duration, and siudents are taught a
range of different sirategies that are considered 1o be effective for different kinds
of lcarning situations (Andcerson, 1979; Danscrcau, Colling, MeDaonald, Holley,
Garland; Dickhaff, & Evans, 1979; Jones, Amiran, & Katims, this volume;
McConmbs, 1981; Sticht, 1979; Weinsicin, 1978; Weinstein, Underweoxxd, Wicker,
& Cubbherly, 1979; Weinstein & Undeswood, 1982). The wurk by Jones il
Sticht has focused on embedding leaming strategics instruction into repular
reading  curriculum maderinls, whercas the work of Anderson, Danserena,
McCombs, and Weinstein has focused on the development of special training
programs that arc uscd as an adjunct to regular classroom instruction. In addition,
a paradigm that involves training subject matter teachers to incorporate instruction
in learning sirategics into their regalar classsoom presentations has also been
proposcd (Monroe, FFepan, & Sealt, 1980; Weinsicin, 1982),

Regardless af which paradigin is used, successful implementation and eval-
uation of a learning strategies training program requires a reliable and valid
means for measuring studenls® delicits. An accurale dinsgnosis of students’ entry-
level learning strategics deficits could he uscd 10 create individualized prescrip-

lions lor training, and subsequent assessments could be used (o evaluate the
cllectivencss af that truining.

ASSESSING LEARNING STRATEGIES

Currcnlly, the majority of"instruinenis available for asscssing lcarning striegies
focus on the individual's study practices. These instruments are gencrally used
in high schaol or college scttings for a number of purposes, including: (1)
prediction of academic performance; (2) counscling students concerning their
study practices; and (3) screening ur criterfon measures for study skills courses.

Several study skills instruments are available commercially. A review of these
instruments (Schulie & Weinstein, 1981) revealcd that musi of them covered
traditional arcas of study skills, such as pole- taking, time munagement, wark
habits, and student atlitudes toward schoot-and study. Generally, these instru-
ments useja sell-report format and sample a broad range of topics within the
arca of study skills. For those instruments that provide such data, relinbility was

‘gencrally {bund to be in the acceplable range of .80 and above (Anastasi, 1976).

Hawever, subscales, partially due to their shorier length, often were found (o
have somewhat lower reliability (.46 10 .93).

Most of these inveatories have uscd what Svensson (1977) terns a “corre-

Jational™ approach. Thal is, they scek 1o find behaviors ar activities that arc
conclated with successful studying, but may not be the direct cause of successful
learning. Such a correlational approach is rellected by the manncr in which study
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skills inventories are typically constructed snd validated. For example, Caricr
(1958) constructed his California Study Methods Survey by weighting items on
the hasis of how well they distinguished between siudents with high and low
prade-point averages who had similar 1Q and achicvement lest'scares. A similar
procedure was used in selecting ilems for the Survey of Study Habils and Atti-
des (Brown & Tolzman, 1967), the Effeciive Study Test (Brown, 1964), and
the Cullege Adjustient and Siudy Skilis Inventory (Christensen, 1968).

15 Although all of these inventories predict grade-puinl average to a moderate
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degree (.19 10.60), they do not yield information aboul how the student learns,
only the condltions under which he or she docs it best. Svensson (1977) distin-
puishes this correlntional appreach from a functional approach that seeks to find
qualilative differences in how students study thal may affect leaning oulcomes.
I*or instance, Svensson found that studenis learncd reading passages by attending
to either specific details of the text or by scarching for overall meaning. He
foand that a studemt’s stiategy for reading influcnced both the amount and the
type of information recalled fromythe lext.

Goldinan and Warren (1973) constructed a sludy strategies qucslnmnalrc 10
delermine il different types of learning stralcgies were used by successful versus -
poor students across various college majors. Using discriminant analysis, the
authors found that the jtems that highly discriminated between students with
high and low grade-point averages across all inajors scemed (0 tap Iwo dimensions

“of effective study. These were diligence in study habils and an active leaming -
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style. Thcy delined an aclive learning style as one thal involved building on
previous understanding of subject matier or relaling new inforination to malerial
lcarned in other classes.

Another instrument, the Inventory of Leaming Processes (Schmieck, Ribich,
& Ramanaiah, 1977), is one of the few instrumenis developed expressly to
measure (he kinds of information-processing activities students use while trying
to learn academic malerial. This instruinent consists of four scales obtained by
factor analyzing students’ respanses to the inventory items. Three of the scales
assess information-processing stratcgies students use while Icarning. The Elab-
wrative Processing Scale contains items concerning the use of an active learning
approach whereby the to-be-learned information is relatcd lo the learner's pre-
vious knowledge in the same ficld, as well as in other topic arcas. The Synthesis—
Analysis Scale conlains items mcasuring the lcarner’s usc of organizational
stralegics. The third scale, Facl Relention, examines Lhe lcamer's lechniques for
remenihering specific facts and details. The last scale, Study Methods, consists
primarily of jtemns asscssing Icamers® use of traditional study techniques on a
regular basis.

Scluncck et al. (1977}, as well as Schimeck and Grove (1979), and Schineck
and Rihich (1978), provide extensive reliability and validity information for the
Invenlory of Learning Processes. Test-retest reliability for the scales ranges from
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.79 10 .88. Scale scores were found to correlate wilh performance on several
types of learning mcasures, such as a test over the material covered in a clussroom
lecture, and both recall and recognition scores on verbal learning tasks.
‘Iansercau (Dansereau, Long, MeDonald, & Actkinson, 1975) has also devel-
oped a questionnaire designed lo measure individual differences in college stu-
dents’ learning strategies. The Leurning Siralegy lnventory consists of 201
multiple-choice items based both on previous siudy skills inventories and on
descriptions of learning lechniques derived from the current psychological and
cducational literature, Based, in part, on rescarch with their questionnaire, Dan-
sercau and his associates have identitied four arcas where students may use
stratégics (o help themselves complele academic tasks: selection of matetiad that
nceds special atiention becausc it is unfamiliar or important, comprehending and
rctaining impartant information, retrieving information fram memary, and coping
with internal and external distractions that ean accur while studying (sce Dan-
screan, this volume), .
. Weinslein has also developed an assessment instrument 1o measure learning
stralegics; however, she has uscd a slightly different format from the ones ased
far the instruments previously discussed. The Learning Activities Questionnaire
(Weinstein c1 al., {980) asks respondents 1o describe (he methods they waald

" use lo learn various types of stimulus materials including paired-associate and

frec:recall fists, and reading passages. In one scclion, learers respond o open-
ended questions that ‘require them to provide descriptions of how they would
learn the information contained in the various learning tasks. In a second section,
the same questians are presented, but arc followed by u checklist that describes
several different stralegics. In this section, learners need only recognize the
straicgies they would use. Descriptions of learners® strategies are then classilicd
inta ane of six strategy categories: (1) verbal claboration: (2) imagery; (3) group-
ing: (4) physical similaritics: (5) rote responscs: and (6) unscorable responses.
“Test-retest reliubility for the instrument is 88, Interrater relinbility is .90,

Althouglh a number of these experimental instruments have proved ta be highly
uselul rescarch tools, they have limited utility as diagnostic measures. In fact,
afler an extensive review of both commercially available and experimental instru-
ments conducted as pard of our current work on the Cognitive Learning Strategices
Praject, the following conclusions were reached:

1. Across study skills inventarics. there scems (o be no consistent delinition
of study skills, “The term includes a broad range of lopics, and inventories vary
in their coverage of these topics. In addition, the specific topics covered by a
particular inventory often are not specified.

2. Although scveral inventaries have subscales thal measure specitic lopics
within study skills (e.g., note-taking, schicduling), the reliabilily of the subscales
s ufien so low that the subscales cannot be used scparately.
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3. Most of the recommended ur “*good* study practices.in study skills inven-
tories bave not been empirically validated. Therefore, a high score on a study

skills inventory does not nccessarily mean that a student’s study praclices are
cffcclive. ,

4. No instrument has been validated for use as a diagnostic instrument. The
majority of validity studics have demonsirated the usclulness of a given instru-
ment as a predictor of academic achicvement.

5. Most of the instrumicnts can be easily fuked. That is, students who want
ta give the inpression that they usc clfective learning stritcgics could respond
1o the instrument in ways that would not provide accurale information aboul
their actual siralegy use. * a

i. Although recent rescarch has suggesied that there arc two components o
clfective study—consistent and regular study, and an “active” lcarning style—
most items in published inventories deal primarily with the first componenl.

-

%, Given ihese problems, a major goal of our current work on the Cognitive
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Learning Stralegies Project has been to devclop an instrument to help educators
and trainers diagnose strengths and weakncsses in students® learning and study
stralegies in order {o provide individunlized remedial training. To accomplish
this goal an instrument is needed that: (1) assesses a broad range of lopics within
the area of lcarning strategics in a reliable and valid manner; (2) assesses covent
and overl behaviors that are refated 1o fearning and that could be alicred through
training; (3) reflects the current state of the art in learping strategy rescarch and
cognilive psychology; and (4) is validated for use-as a diagnostic instrument.
Fur the past 2 years we have been developing an instrument 1o meet these criteria.
This measure, the Leaming and Study Strategies Inventory (LASSD), a 90-ilem
scll-report measure, has undergone extensive pilot testing and a small-scale field
lest. In addition, several concurrent validity studies have been conducted using
both sell-report (e.g., test anxicty) and perfuormance measures (e g., reading
comprehiension und note-tiking). Several larger scale ficld tests are also underway.,

The results thus far are highly encouraging. The LASS! is being uscd in high
school, community college, and university sellings as a diagnostic tool and as
a basis for designing individualized interventions. Information gathered from
these programs will be used to refine the instrument and linalize its content. The
current form emphasizes both active cognitive strategics and more traditional
study skills and support strategics. Paotential subscales include information proc-
essing, anxicly management, elaboration, molivation, altitudes and atiributions,
sclecting main idcas and themes, test preparation, review and practice, and,
memory.

ltems sclected for inclusion in the LASSI assess both overt and covert stral-
cpics and skills that can e modificd through training. This is an imporant
consideration for a diagnostic instrament. An ilem such as “My mother read lo

B
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me when | was a chitd,” may be highly predictive of performance, but would
hie useless as a basis for designing remeding training, ‘

In addition ta providing a ol for individual asscssment and prescription, the
data obtained from administering the LASSI have hetped to focus the curriculum
desipns for our experimental training programs. In particutar, studying the patterns
Ahat dilferentiate between more and less successful students helps us to identify
(raining prioritics. Given the realitics of limited time and resaurces fo
strategies progrims in cither the public schools or hi
data basc is helping us identify the skills and sir
i lemening statepies instructions progrims, s

r lcaming
gher cducation scliings, this
alegies most eritical for inclusion

weh as chiburation, scleciing the
main idea, and sclf-testing and monitoring activitics.

DEVELOPING LEARNING STRATEGIES TRAINING
PROGRAMS

For the past several years. we liave been involved in
reseirch to determine how 1o help studenis
cgics. We have used several approaches

a propram of applicd
acquire more effcctive learning strat-
in comfucting this rescarch. In the
scetions that follow, we lirst describe ane of aur byicf training studies and §
haw the findings that have emerged from this approact
ieal basis for our more extended altempts

nulicate
W bave provided an caypic-
at instruction. Next, we describe our
semester-long course in leaming strategics and our aticmpls (o cvaluate it
we discuss other approaches (o inc
the schonl curricalum,

IFinally,
orporating learning strategics instruction into

Our bricf training studics have atiem
rescarch literre discussed ¢
learners attempt to rel

pied to build on the cognitive psychology
arlier in this chapter dncumenting that cifective
ale incoming infarmation to their previously acquired store
of knowledge i make the new information casicr to anderstand and remeiubyer.
We live sefeacd o the metlds effective learners use (o relate incoming infor-
malion ta previous knowledge as claboration skills. In our bricl training studies,
. we have asked whetlier it js possible to feach these skills io
tuing so would produce improvements in their
academic material

studenls, whether
ability 10 learn and remember
» and what instructional techniques should be used.

Tomake the nature of our instruction in cliboration skibls clearer w the reader,
we discuss some learning lasks thal students (requently encaunter in schou! and
indicate how the use of elaboration skills can help them mare elfectively cope
with these tasks, One sct of academic 1asks is o memorize arbitrary associations
between symbols and their refescnts, For example,

in.a driver education class,
stadents might be asked (o learn the folfowing arbitrary association: Ruund signs

on a highway warn a driver thal railrond tracks are ahead. Gffective leamers
approach the task of remembering arbitrary assacialions by using their back-
graund knowledge 1o impase meaning on these assaciations. Thay is. as an aid
in remembering that “round™ and “eaitrand™ go together, they mipht imapine

-
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these two tenms interacting in some meaninglul way, ?uch as lhrough the [.nr-
ntinn of an image of the round wheels of rai!ruml train. In .?h(m'. the cll'.fc;uvc
learner's strategy (or remiembering isolated bits of information is o l]nn up
some meaninglul way in which they can be scen as related {u onc nn()lﬁcr. ‘

. Anather task that students frequently encounter in school is to learn %(Il‘llp cx
budics of information in which the individual fuc‘ls alrcady hc'nr a mc'.mm%.f:\
rclationship to one another. ‘The effective learner’s u[{pmu(:'h in stlua‘huns ike
these is 1o attempt to discover these meaning(ul rclannns.hlps——lhal is, lf) Fsc
their previously acquired background knuwlcd‘gc ur expericnces (0 dr;ml:l n;] er-
cuces, seck ont implicatiuns, fouk for underlying themes, and sa on. A l'csj
dilferent methods for coping with learning an-d memory l:{sks may be dcjlcnbc
under the general label of claboration skills in that they n}\{nlvc cx[;anlmg on
the material to be learncd in ways that make it more meaningful o the learner.

Initial Feasit.)hilily Study

In the initial rescarch study, Weinstein (l975)icx.plurcd' whcl‘hcr sludcrln:s cmljld
be taught to use claboration sirategics as an aid in coping with Sclh(.)()l, carmr::g:
assignients, and whether their use of these strategies wou.ld resu l‘m n!ll.pmv ;
ments in their ability to understand and remember acndcr.ntc malcrials. Toward
this end, she created a diversitied claboration skilis lr:unln‘g program fu‘r 'usc'
with ninth graders. Instruction centercd around the following |!vc s‘ral(cg!c:.
using senlences as elaborators, using image:q as elaborators, fur'mmgl anla og‘l_c";
Jrawing implications, crcating relationships, and Paraphranrjg. nrs]ruc i
involved teaching students how (o apply |hcs'c strategics to a .varllcly of ca‘rmkngg
tasks typically encountered in school, including p.'l‘lrcdtassoc’lfllc cf:rnllrng as.l.:
frec-reenll learning (asks, and reading comprehension l:"\sks. Ihe slumf .us maie
rinls used during instruction were drawn from the nlnl'h-gra(lc curr.uulum in
scicnee, history, inglish, foreipgn lnnpnng?, ant) V(I‘Cﬂllllni‘l\_C(‘lI‘C:'Il'I(:n,I‘!:dnrf:
apecifically, one of the reading comprehension I:'ISk‘S myulvud i passuge Irbm
science textbook describing the features that distinguish arteries from veins.
Students were asked to read this passage and to lca'rn and remember Ihc‘: |nl:t|rl-]
mation it conlained. They were taught that an eflcelive strategy fon: learning an
remembering information from text abuut cnnl:’cpls and their attribules was o
usc sentences and images as elaborators. That is, lh'cy were !uld o ry to lln?k
up meaninglul associations between the 'concc.p('s dlscu?scd in l.hc text an]d the
infurmation that was provided about Iheir defining atiributes, rqr cxample, 1o
remember that veins are thinner than nncrics: students were told to try to form
a picture in their minds of veins as being thin Iuhcs. or u_: r-n;\kc' up scnlcnfcs
associating veins with thin tubes such as “the vein woman is thin as a rubber
mh;::;nr this study, 75 ninth-grade students werce rnndt){ll!y assigned Io.(fnc of
three groups: training. condrol, or posttest-only. The training group participaled
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in a series of five 1-hour claboration skill training sessions, administered at
approximately 1-week intervals. Students were exposcd 1o a sel of 19 learning
fasks. They weie required to creale a series of claborations for each of these
tasks. BExperimenter-provided directions for the carly tasks cimphasized the prop-
erties of an effective eluboration sirategy. The liter training sessions provided
opportunities for adiitional practice in using these skills with liitle or no cxper-
imenter-provided insinietions, The control group was exposed o the same stim-
ulus materinls, but their task was simply to learn the information without any
lype of strategy prompts or directions. A posttest-only group was not exposcdd
W the stimulus malerials but did participite in the posttesting sessions. The
immediate posticst was administered a week after the conclusion of the training,
and the delayed postiest was adminisiered approximately a month Tater. Both
immediate and delayed postiesis consisied of twa reading comprehension tasks,
twu hiials of paired-associate learning and serial recalf, and a one-uial free-recall
task.

The results of the dala anatyses for the immediate positest revealed significant
dilferences between group means on the free-recall task and Trinl 2 af the paired-
associate learning task. In each inslance, the training group’s performance sur-
passed the perfornimee of the control and postiest-only groups, which did not
differ significantly from each other. On the delayed postiest, a sigailicant dif-
ference was obtained for the reading comprehesion tlasks and ‘Trial | ol the scrial
learning task. Again, these differences favored the training group. N scemed
that students could learn to usc these claboration strategies, *but further rescarch

" wis required to determine the optimal conditions for their leaming and usc.
Much of our kater research has focused on this issuc.

Developing an Experimental Learning Strategies
Curricutum

Studics such as the one just described helped to provide the foundation for mure
extensive training programs developed as parl of the Cognilive Learning Strat-
epies Project. In addition, a varicty af other sources was used {0 help reline bath
the content of these programs and the instructional methodologics used. far
cxample, student i:llé(vicws during leaming sessions and analyses of individual
talk-aloud protacols provided additional information abopt the leaming stralegics
used by poad and poor students. A more extensive dala base was also created
by administering the Learning Activities Questionnaire and the Learning and
Study Strategics Inventory (o studenis at a varicly of educational levels.

This work also led 1o the crealion of an experimental, inlegraled learning
strategies curriculuin. This curriculum has been implemented in a three-credit
lower division cour:st; established in the Depariment af Educational Psychology
at the University of Texas al Austin. The preliminary research design and devel-
opment of this course is deseribed by Underwaad (1982). While providing a
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needed service for students atlending The University of Texas, the course, entitled
Individual Lcarning Skills, also provides a real-world labaratery for our praject.
Doth the successes and the prohlems identilicd in this course often fonm the basis
for further research. '

Course Overview. Although the students who cnorall in this course range
from frestunen (o seniors, the majority ac lower division students. Many studenls
are advised 1o 1ake the course becnuse they arc doing poorly in their studies or
Irve heen placéd an academic probation. However, a number of the students
who take Individual Learning Skills do sa because they want to improve their
learning ability in preparation fur advanced study or graduale programs.

Specific goals for the coursc are developed individually with each student
after a hallery of entry measures is administered. These include the Learning
and Study Strategies Invenlory, the Survey of Study Habits and Altitudes (SSHA)
(Nrown & llolizman, 1967), the Trait Anxicty Invenlory poriion of the Stale~
Trait Anxiety Inventory (STA) (Spielberger, Gorsuch, & Luschene, 1970}, and
the Test Altitude Inventory (TAI) (Spiclberger, Gonzalez, Taylor, Algaze, &
Anton, 1978). In addition to these sell-report measures, the Nelson-Denny Read-
ing Test, either Form C or D (Brown, Nelson, & Denny, 1971), is also admin-
istered . The information obtained from these measures, (rom individual inlerviews,
and froin group discussions is used in designing the curricutum, individual focus
projects, and laboralory exercises. :

One of the many problems in designing a course of this naturc is that of
individualization. This is difficull to achieve with one teacher and 30 students
per scction. Therefore, given these and other logistical constraints, both group
and individual goals are established.

General caurse goals are that, upon finishing the course, students will: (1) be
able 10 maonitor and madily their use of fearning strategics; (2) increase their
ability to use elfective learning stratcgies: and (3) be able to reduce the stress
and ncgative affcct often associated with academic tusks. To help operationufize
these goals, a varicty of specific content areas is discussed.

Course Content.  Although the specific content varics, general topics include:
background infornation aboul motivation and cognition, for example, infor-
mation documenting the importance of being an active learner or discussions of
basic cognitive principles and. concepts that form the foundation for the course;
mcthods students can use to monitor their understanding and help direct their
learning activitics, such as stopping periodically while reading and using sclf-
tesling tu determine if coinprehension has occurred; instruction in a varicty of
infonmation-processing strategies that students can use 1o help themselves acquire
and reinember new knowledge, lor example, using imaginal or verbal elaharation
to creaic o link between the new. unfamniliar infocmation and already Jesroed

6. LEARNING STRATEGIES: THE HOW OF FEARNING
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infurmation; instruction in more traditional study skills techaiques sach as noic-
laking, sclecting main ideas and themes, and test taking: and a varicty of support
\Llll: such as techniques for managiog siress, improving negative self-images,
ilproving concentiation. and organizing anc’s study time,

The nwjority of principles, stratcgies, and skills discussed in the conrse cin
be gencralized 10 o variety of academic content arcas, However, much of the
training researeh ditesature documents the problems of trinsfer without specific
training. We have found (hat effective methads for dealing with this problem
inchude: (1) referring to s varicty of acadeivie content areas when presenting
malerial abouat learning principles and stralegics; (2 directly addressing (he issue
ol transfer when providing examples; (3) providing practice cxercises in # varicly
of content meus; (4) conducting group discussions of strategy ar skill use, using
a “brainstorming™ format; and (5) requiring that stadents document their use of
leanning strategies in o journal reviewed by the instructor.

Instructional Methods.  n spite of limited resources and a traditional Torma
of three 1-hour classes per week, the instructional methuds vsed in this course
are quite eclectic. Mini-lectures, group discussians, rale playing, peer 1uloring,
and practice-feedback exercises are among the in-class activilics. Special sessions
are devoted 1o individual consultation or small- grolip consultation on a shared
problem. Instructional fcedback sessions are also conducted for analyzing and
evahuting instructiunal procedures, which are comtinually being moditicd as a
function of (hese sessions, other research conducied by our project, and viher

prjects described in the literature.

A eritical component in the instructional plan focuses on student aclivitics.
Tnaseries of studies we conducted that were designed to identify the key variables
involved in learning strategy acquisition, two variables were found to be impor-
Lant: opportunitics to praciice as well as o receive feedback ahout boll ihe new
strafegies and the kinds of scll-monitoring activities neeessary for selecting,
madilying, and cvalinting stralegy usc, In fact, we discovered that the provision
ol numerous cxmmples by 1he instructor prior (o' student practice and feedback
sessions can inhibil strategy acquisition and use, pd[lll.nl.lrl)’ for those strategics
that can he characterized as heuristics. For example, the use of clsboration as a
knowledge acquisilion stralegy centers around the general principle of relating
1o-be-learned information to knowledge already present in the student’s semantic
netwark. Unlike an algorithm thal specifies the precisc steps nceessary to achicve
aspecificd goal, such as the directions for building a madel, the usc of claboration
invatves applying a set af gencral guidelines that must be operationalized, tested,
and perhaps modificd (o meet a specilic nced. When the instructor provides more
than a few exanples prior to the studenis having an opportunity ta try out the
Stralegy and praclice using it, studenls may atlempt to mimic what they perccive
to he.the “right™ way to use the strafegy. Thal is, novices or individuals altemipling
lo_imprave their ability to use a learning, stratepy will oficn try 1n copy whist
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they perceive Lo he a correct method used by an expert. Althaugh this can be
capitalized on by the instructor when presenting highly routinized processes or
procedures, it is a problem when tcaching heuristics.

Twhelp overcome this prablem most lcarning strategics discussed in the course
arc presenied in a cyclic manner, First, the instructor will discuss how the strategy
can hclp address one_or more problems dJescribed by the students or idenlificd
in the cntry-level assessments. These discussions are also related 1o the initial
class sessions that cover student motivation, the concept of the nclive fcarner,
and the need Tor stwdents to take more responsibility for managing their vwn
learning. Following this, the instructor will identify the key clements of the
strategy and provide lwo or three cxamples. v

Given the state-of-the-art ip the {earning stralegies litcerature, lh"|s is not always
an casy lask. Much of our rescarch has been directed to identifying the important
attriibutes of a varicty of learning strategics. The older literature is replete with
fulklore and common-sense notions about study skills that only recently are being
subjected to more systcmatic empirical study, and much of the literature on
cognitive stralcgies is (0o new lo offer well-documented procedures, When these
problems occur, we musl create instructional guidelines hased on the duta avail-
able. These new instructional sequences are then field tested in supplementary
studics and in the course itsell. This is a challenging and laborious task, hut a -
necessary step loward the development of elfective-iraining programs.

In the course, practice excreises are presenicd alter the rationale for a Iype
of stratepy is established and the characleristics of the strategy have heen dis-
vusscd. As the issucs of transfer and gencralizalion are important, exerciscs are
sclected from a varicly of content arcss, including olher courses tn which the
students are enrofled. During each sct of exercises (a sct includes a maximum
of threc tasks), the instructor provides individual fcedback and assistance. Fol-
lowing cach set of cxerciscs, there is a group leedback and discussion session
that also incorporates an expanded discussion of the strategy. For certain topics,
such as seiting vp a weekly time schedule, this amount of in-class practice and™
discussion might be sufficient, whereas for other topics, such as comprehension
monitoring during reading, it is not. For the morc complex or difficult sirategics,
additional practice and feedback discussions are provided. _

Out-of-class assignments are also used. These assignmenls take a variety of
forms. A journal describing progress on individual problemis is updated on a

- weekly basis. Short papers describing particular strategy applications and proh.
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lems encountered are also completed on a weekly hasis. Praclice exerciscs and
guldelines for practicing in othetr classes are provided at each class mecling.
As the student’s repertoire af strategics develops, attention is also given (o
integrating the use of various sirategics into mure comnprehensive Jeaming and
study systems, in which individual stralcgics can be uscd in a coordinated fashion.
Students are taught how individual stralegics relate to onc another and the holistic
mepenics of systematic approaches to learning und study me discussed, These
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discussions occur frequently thronghout the semester. There are alsa periodic
rcvncw sessions and special problem sessions where individuals or small groups
can be hclpcd to improve their use of one or more specific strategics.

- Exaluation Dara.  In addition to the various problem papers, hamework
dsﬁanmcnls and quiz grades, perfonmance changes are also assessed by a hattery
ul postcourse measures. These include a readministration of the eatry-level meas-

ures as well as responses to simulated student learning problems. The resulls

have heen very cxciting. Significant increases in performance on a variely of
tasks have been demonstraled. For example, students have made substantia}
gains in rcading comprehension as measured hy the Nelson-Denny Reading
Test. At ihe beginning of the conrse, (he average score lor the entite group wis
at the 4-hh percentile: at the end f the course, the average score was al the 65th
percentile—a gain ol 21 points. ar students whose scares on the Nelsun-Denny
upon entering the course were in the bottom ane-third, there were cven larger
gains; these students demonstrated nverage gains of 45 points. lu addition, sclf-
reported levels of anxiety have been reduced and the use of clfective learning
and study strategics has increased. Follow-up studics of student grade-point
_uverages also demonstrate signilicant gains.

lndirect evidence is.also provided by the increasing number of students reg-

“istering for the course und the fecdback from academic advisors ahaut students

whao lhiave participated. Despite the relatively heavy work load in this class,
students supgest it to their friends and listed it as a 1op priarity for students on
*academic probation. .

However, these findings are difficult 1o interpret duc ta the lack of control
data. We have encountered a aumber of vbstacles to obtaining an apprapriate
control group. for example: Although the enralliment has increased each scmester,
we arc still able 1o accommadate all students wishing'ta enroll, which precludes
the use of a waiting-ist contral group. Few courses have as diverse u stadent
crotlment as this cowrse, but cven for those that do, (1) the students are not
camparable, for exinple, in tenns of motivationat levels; and (2) even the most
couperative instructars feel imposed upon when asked to donate from three (0
six class periods for rescarch purposes. ‘The use af valunteers would present ils
omn wpigue. set of problems with respect to comparability, ‘Thus, appropiriaie
comparison data are not available al this tiwe, but we are able o demonstrite
sipniticant improvements during the semester for students corolled in the course.

The Metacurriculum—An Alternative Training Method

*
51 Providing an adjunct course or program for teaching fearning stratcpics is jost

onc method .of imparting this knowledge lo students. Part of our rescarch has
fucused.an the role of content-area teachers in high schools and community
colleges in developing students’ leaming strategics. Teaching sindems haw o
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learn and pracess knowledge mare effectively is a melacurriculum that can be
included in any content-area course. Dy using lcaching and instructional methods
that cue, demanstrate, and reinforce the usc of learning sirategies, instructors
can enhance tieir students® abilily 10 be independent and effective leamers while
alsa teaching the content-specific ialerial in a course. Incorporating this meta-
curriculnn into content-based curicula cnhances student lcamning in both arcas.

As teachers, we have many opportunitics to teach leaming competencies while
we urg 1caching the knawledge, skills, and attitudes thal comprise our content
areas. In fact, it is almost impossible to separate elfective teaching strategics
from effective leaming stralegics in a didactic inleraction. Many cffective teaching
stratcgics are just the flipside of effeetive learning strategics. The teacher who
gives a varicty of cxamples ol a principle is trying (o inake contact with the
individual expericntial backgrounds of his or her students. The instructor who
creates an analogy hat relates the topic under study to an everyday phenomenaon
is trying to help the students use knowledge they already pussess lo elaborate
on the new information and make it more incaningful. Converting these teaching
stralcgics {0 a leamming strategies melacurriculum involves making these effective
teaching processes more explicit and incorporating discussions and examples of
Icarning campelencies thal may not have been included before.

For example, in introducing the court system used in the United Siates,
lcachers often try lo refate legal forms of settling dispuies to their students’
cxpericnce with arguments and disagreements. They compare the judge to the
teacher, ‘parent, or police officer who Iries ta settle the differences, or to decide
who is to blame for the damage. The jury may be compared to a groop of (riends
who (ry 1o help two members of o group seille a dispute, and so on. Clearly,
the instructor is trying 10 help his or her students understand the court system
by relating the componenis to their own experiences and previous knowledge
by creating analogics. With very little cffort, this excellent teaching device could
alsa be used as part of the metacurriculun for teaching learning siratcgics sitnply
by making the technigue explicit. Instead of just presenting these analogics and
then continuing wilh the class, the teacher could take a few momeals and draw
atiention to the wethod heing used, why he or she ihought it would help the
studenis leam the new infornnation, and how they could use this technique on
their awn when studying. Clearly, this one expericuce would not be sufficient
for most students to learn (o use analogies as an inflormation-processing stralegy,
but repeated exposures to this technique in a variely of contexts over time, along
with prompting and carrective fecdback, can contribute to students’ development
of effective Jearning strategies.

“Thus far, we have only produced pilot programs ta train fcachers to lmplcmcnl
a learning stralegies mclacurriculum. Results in both high school and community
college scllings have been very encouraging. Teacher interest and motivation

have been®high, even though the lr‘umng scwnns are umnlly canducted ~fo
normal working hours  #ostlece s om0
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discussions accur frequently throughout the semester. There arc alsa perindic
review sessions and. special problem sessions where individuals or small groups
can be helped to improve their use of one or maore specific strategics.

Evalumtion Dwtg. {n addition to the various problem papers,” hamewark

assignments, snd quiz grades, performance changes are alsa asscsscd by a hattery
of pusicourse Mieasures, These include a readministration of the entry-level meas-
ures as well as responses 1o simulated student leaming problems. The results
have been very exciting. Significant increases in performance on a varicty of
tasks have been demonsirated. For example, students have miade substantial
gitins in reading comprehension as measured by the Nelson-Denny Reading
Test, Al the beginning of the course, the average scare for the entire group was
at the 44th pereentile: at the end of the course, the average score was at the 65th
percentile—a pain of 21 points. For studeats whase scores on the Nelsan-Denny
tpun endering the course were in the battom one-third, there were cven larger
gnins; these students demonstraied average gains of 45 points. In addition, scif-
teporied levels of anxiety have been reduced and the usc of cifective learning
and study strategics has increascd. Follow-up studies of sjudent grade-point
averapes also demonstrate signilicant gains, )
* indircet evidence is also provided by the increasing number of siudents reg-
istering for the course and the feedback from academic advisors about students
who have“participated. Despite (he relatively heavy work load in this class,
students suggest it to their fricnds and lisied it as a top priority for students on
acadlemic prohatian, .

However, these findings are difficult to interpret due to the lack of contral
dita, We have cacountered -a number of obstacles to abtaining an appropriate
control group, for example: Although the earollment has increascd cach seinester,
we are stitl able to accomimadalte all students wishing to enroll, which prechudes
the use of a waiting-list contral group. Few courses have as diverse a student
cheolliment as this course, but even tor those that do, (1) the students are nat
camparable, for example, in tlenns ol mativational levels; and (2) cven the maost
coupermtive instructors feel imposed upon when asked 1o danate fram three 1o
six class periads for research purposes. The use of volunteers would present iis
o unigue set of problems with respect 1o comparability. Thus, appropriate
camparison data are not avaitable at this time, but we are able to demonstrate
significant improvements during the semester for studenls cnrulled in the course,

Tha Melacurriculum—An Alternative Training Method

Providing an adjunct course or program for teaching learning strategices is just
onc method .l jnparting this knowlcdge (o students. Part af our rescarch hias

focused on the role of content-area teachers in high schools and community
culleges in developing students' leaming strategics. Teaching stwdenis how 1o
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learn and pracess knowledge more effectively is a melacurriculum that can be
included in any content-area course. By using Ilcaching and instructional methods
that cue, demonstrate, and reinforce the use of leaming stralegies, instructors
cun cnhance their students’ ability to be independent and effective leamers while
alsa teaching the coment-specific snaterial in a course. Incorparating this mcta-
curriculum into content-based curricula enhances student learming in both arcas.

53 Asteachers, we have many oppartunitics 1o teach feaming compelencies while
we itre teaching the knowledge, skills, and attitudes that comprise our content
arcus. In fact, it is almost mpossible to separate elTective teaching stralegies
fian effective lenming stralcgics in at didactic inleraction, Many cffective teacling
strategics are just the flipside of cffcctive Jearning stralegics. The teacher who
gives o varicly of examples of a principle is trying to make contact with the
individual experiential backgrounds of his or her students. The instructor who
creates an analogy (hat relates the topic under study 1o an evegyday phenomenon
is trying to hclp the stedenls use knowledge thicy already possess fo claboraie
on the new information and make it more mcaningful, Converting these teaching
stratcgics tn a leaming strategies metacurriculum involves making these effective
teaching pracesses more explicit and incorporating discussions and examples of
lcarning competencies that may not have becn included before,

53 For example, in introducing the court system used in the United Stales,
teachers ofien try lo relate legal forms of seitling disputes to their students’
expericnce with arguments and disagreements. They compare the judge to the
teacher, parent, or police officer who tries to settle the differences, or lo decide
who is to blame for (he dainage. The jury inay be compared to a group of friends
who try to help {wo members of a group setile a dispute, and so on. Clearly,
the instructor is trying lo help his or her students undersiand the court system
by rclating the components to their own experiences and previous knowledge
hy creating analogies. With very little cfTort, this excellent teaching device could

_alsey he wsed as part of the ietscurriculum for teaching learning stralcpics simply
by making the technique explicit. Instead of just presenting these analogies and
then continuing with the class, the tencher could take a few momnents and draw
atiention to the method being used, why he or she thought it would help the
students leamn the new inforination, and how they could use this technique on
their own when studying. Clearly, this onc experience would net be sufficient
for most students to learn to use analogies as an information-processing stralcgy,
but repeated exposurces Lo this techniguic in a varicly of contexts over time, along
with prompting and corrcctive feedback, can contribute to students® development
of clfective lcarning strategics.

54 “Ihus far, we have only produced pilot programs lo train tcachers (o implement
a [earning strategics metacurriculum, Results in both high school and community
callege setlings have been very encouraging. Teacher interest and motivation
have been high, cven though the training sessions are usually conducted after
nonal working hours. Follow-up data indicate student perlormance gains aflter
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a G-month interval. In a time of budget cuts and limited resources, this cost-
cllective training method is worthy of Turther investigation. Part of our fuiure
focus will concentrate in this area,

CONCLUDING COMMENTS

‘This chapter his presented a bricl survey of learning stralegics rescarch and un
overview of some lruining studies being conducted by the Cognitive Lemning
Striegies Praject. M, as educators, we cxpect individuals 1o tuke preater
responsibility Tor their learning and (o have the skills necessary to adapt the
learning cnvironment Lo fit their nceds and goals, then we should be able sys-
tenmaticatly (o teach students Lo use elfeetive learning stritegics. Research is stifl
needed to address a number of basic issues in this arca: (1) identifying the types
of strategics used by successful learners: (2) investigating the nature and critical
attributes of those strategics; (3) selecting the most important strtegics to feach;
(4) developing assessment methods for identilying individual learver delicits;
(5) devcloping instructional methodologics and curriculum materials o teach
leaming strategics; (0) creating appropriate asscssment instruiments for iraining
programs: pod (7) fostering generalizaiion of the use of these strategics across
dilterent content areas. A pumber af efforts 1o address these issues are discussed
in this book, byt reaching the goal of 1caching students (o he active learners who
use clfective inforination-processing strategies will require the combined eflorts
al copaitive psychalogists, educational psycholopists, instructional psychulo-
gists, curriculum developers, and classroom teachers.
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