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: _ SUMMARY . -

. -
Purpose and- Approach °

[y

Our major goal has been to develop and assess- an
effectlve learning strategy iralnlng program. We
believe that such. a program would be valuable in reduc1ng
“training time and 1ncreas1ng'tra1n1ng effectlveness in
both mllltary and civilian contexts.

Our approach has, been to view the learner as engaging
'in a complex system of activities, each requiring a
particular strategy.. At this point, we have supdivided
this system of activities or strategles into two categories:
primary .and support. Before dlSCUSSlng our research,
we will briefly describe the goals and general approaches
assoc1ated with each strategy’component.

i

S O Prlmary strategles. The prlmary strategies are:
‘those used by the student in operatlng d1rectly on the .
.  -material. These include the following: - R

?
: - - Comprehension and retention. Our goal has
* . been:-to- develop a set of strategies that will assis&t.
. the student in transformlng and elaborating incoming
o material in a way that increases conceptual connec-.
. tivity. It is assumed that the greater the concep-
Q) tual, conngctivity the greater the retention. Because
. we. feel this component is the cornerstone of the
- learning system we have developed and assessed
: " three alternative comprehenS1on/retentlon strategies.

~ Retrieval and utlllzatlon. "The goal has
been to develop strategies that will assist the
- individual in systematically exploring his/her .
. memory structure for information relevant to the
B ' task at hand.. In addltlon, these strategies are
) "designed to aid- 1n organizing the relevant inform- "
ation for communication to others. Generally, .-
the approach has been.to translate effective ,
problem: solv1ng strategles {e.g., means-ends.
analysis) into techniques relevant to the retrleval
and utlllzatlon domaln T .
2. Support strateglos. - The support ] rategles are
’.those used by the student to create and mafntain -an-
internal psychological stéte that 1s condfcive to .
"effective learning. . N




has’ been to assist. the st nt in developing ‘a

- hieraxchy of goal®: starting with cateer gbals
and proceeding downward to weeklf’goals.’ In addltlon,
we have taught the student to create a weekly

- ‘ act1v1ty schedule that is compatlble ‘with hls/her J.
pals

— ~ ‘Goal" Settlng and Sa&gduling;‘ Our'objectiver—

-

* - Concentration Management . To help allev1ate

corcentration problems the students are glven
" eXparlences and strategies des1gned to assist them
. in hecoming aware of the negative ‘and. positive
. T emotlons, self talk and images they gegerate in
A . fac1ng a learnlng ‘task. - Further, the students ~
'(-‘ S are, encouraged to evaluate the constructlveness of
‘their . internal dialogue and -are ‘given heurlstlcs
‘for m@klng appropriate modlflcatlons..; !

‘ A second class of strategies for reduc1ng con-
centration problems involves establishing and - .
maintaining a positive learning - state Vly'relaxatlon
and constructive self talk.

. — Monitoring Strategies. The purpose of these
strategies is twofold; first, they serve an execu- ’
tive fumction in that“they eontrol the onset of
other components; second, they-are designed to’ 4
ass1st the student in detectlng when, his/her pro- .
-cessing [is not sufféplent to meet task demands so \\
that ap roprlate adjustments can be made.

N R .

,,We originally created- thesé
review .of the literature bnd di
We subsequently conducted, a \seri
studies to galn experience inad
and to receive feedback upon whidh, to base furder T

modificatjons. ‘The modlfled str tegles were then syn— -
thesized into a 15 week (2% hrs ek) lefrnlng,strategles
couﬁse. ‘ . :

’ RN -

components based on a
ussions with students.

s of 1nformal pilot
inistering the strategies

In order to evaluate the. effectlveneSS‘pf the strategy
sYstem in the cohtext -of: this course we created two inter-
locklng experiments. 1In- one- ‘the performance of dlffere\<J
ially treated sub=- -groups. of the class (total N=38) were
compared with each ‘other and ‘with a no-treatment control
group (the comprehensron/retentlon controls, N=28).

‘The bases of \theser comparisons were a series of measure
" that; requlred\the students to study textbook mateérial fo
.. one hour (approx1mately 3, 000 word passages) and then -

I 2

. ) . i "'q
. ) ot o . “__ . ' ' ] ?
Q R T : T S ; /

B




- . - N ‘ ' « .
take 2t65 m;nute comprehenSLVe/;est over the materlal 5
one w later. These measures:were given to e-class
‘members and the controls prlor’to,the*start of the course
- (th pretest), apprOX1mately halfway through the course .
- (theé mid- courSe test), and  at the end qi the course

(the post” test}E’ . o _ S U

In' the _gecond experlment the berformance of the
class members on a -set of selﬁ/report measures (Test. .
‘ Anx1ety Scale, Brown—Holtzman survey of Study Habits
: and/Attltudes, Concentration? Quest10nna1re¢and a
Learning Attitude Inventory | Were compared ‘'to a ng-"’
treatment: control group (N 21). both before*and after
the. course. .

. i Lol _ . ot
"Analysis of the "changes". scores from the ¢ mPre— .

hension/retention "pre" test (given. prior to stra :

1nstggctlon) .to the other ‘two comprehen81on/retentl ﬁ\~

Results e U ’ T -
LT

*&

“testsl indicated 31gn1f1cant differences in ."changes' o
between the class members and control subjegts from’ he ’ o
4 pre/ test to the "halfway" test on both the, multlplé
‘choice .portion and the total of the multrple choice
.and short answer portions. Significant differences in
"changes" between the two groups were also found from
the "pre" test tg/fga "post" test.on both the short
answer portion apd the total. 3n all cases the class
members exhibited greater "gaink" obvthese measures
than dld the no>treatment contr?l subjects.’ o

In terms of total score, the class members who took
all three. tests outscored -the control group by greater
‘percentages on the mid-course (19.9%) and post tests
(18.2%) than on the pre test (3.4%). Further, it appears
that the training had. a stronger influence on the short .
- answer sub-test than on the multiple choice test.  On the
short answer pre test the class members-outscored the-’
controls by only 8.1% while on the mid course and post
tests they outscored the controls by 30.1% and 31.0%,
respectively. This impact on the short answer portion
was .amplified in 'the case @f certaun\strategy sub-groups.
Students who studied in pairs for the mid- course test
outscored the controls b 16. é?ﬁ.on the +short answer pre
test vand by 45.4% on the®hid-dourse test. Those 1nd1V1duals
-who learned networking as a comprehension/retention sub-
strategj scored 1.2% helow the conﬁggls on - the short 4
answer pre test and 42. 3°'h1gher t the controls-on the
fpoet’test. The relatlvely qreater 1mpact of training on

v
4

T 3[ . 3, g

. S



4 Lo |
,the short answer sub tests is espec1ally encouraglng since
compa d to-multiple .choice exams. thesk tests are much.-
les

l'kely to be 1nfluenced by gues51ng/and dlfferentlal
1ng §trategﬁ§s.

»; Analyses comparlng ‘the pre to postx%hange scoqes
.of .the.class members with .those of the controls reacled .
. 'sigmificapce on three of.the ."self. report" measures and
xapproai‘:\ﬁ‘egcsn.gnlflcance (p( 06} on° jthe fourth (the «' -
Concentratlon‘Questlonnalrey In.all cases’ the -class =

. members. reported-g ater posltlve\gggnbes on acade?gcally .
related dlmenslons han dld the se report contro

« '-, - .

'Concluslons«. B A '\

d
v .,

- . . N . ¢ B Y B L4
? v . fat . . .

T
. . The compregens1on/retentlon and self report results

coupled with the-positive feedback arising from the - - -
- students' tourse evaluations indicate that the strdtedy T
system aﬂh training were impactful in constructively RN "
o ayterlng the students\-learnlng behaviors and attitudes.
" Farther, obse vations and 1nforgal evaluations made during’
- thes comduct of .the Course indigated a number of directions. f‘
for improving both~the strategles a &»tralnlng methods." .
“Modifications based-on these data agg now belng made.
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- . ‘ INTRODUCTION o T L.

The purpose of this report is to describe our
recent work on the development, and assessment of a =
learnlng strategy training program. This work repre-
. sents an attempt to expand and modify a successful,
Small scale program developed by Dansereau, D. F., : !
'Long, G. L., McDonald, B. ,A., Actkinson, T. R.,:Ellls, A. M.,
Colllns, K., Wllllams, S. & Evans, S. H. (1975) .

; Our approach has been strongly 1nfluenced by the.. f
fact that. effective interaction with academLc materials
requires the learner to engage in a complex’system of
activities. Consequently, our goal has been to/develop
a set of mutually supportive strategies that the
learner can modify and adopt to suit partlcular needs.
In a 'sénse our objectlve is to assist students in re-

~ programming their own bio= computers. At this point
we are not primarily interested in assessing what
students already do but rather in developing coherent ,

. strategy systems’ that the students can assimilate and , =
nodify in order to shore up or replace the strategies
they have developed spontaneously.

»

Although the major purpose is to develop and
.assess a particular learning strategy program, ther
more general -and perhaps more important, objectfv€9
to create a framework K from which applied and basic
extensions can be made. Wwhat we are trying to do is o \
form a blueprint or sketch of the prose learning ‘and S
~utilization system in ant1c1patlon that the details
can be filled in by more fine grained empirical studies.
This is:a little different.from the typlcal ‘approach
whére the fine gralned studies are done in anticipation
of later putting the information together. Unfortunately, .
in most circumstances this synthes1s Very rarely gets
‘accompllshed ' : - \
. . . . . ' : 3

" To communlcate what has been completed to date,
the remainder of this r%port has.been organized into
four major sections: a- descrrptlon of the general
approach, a giscussion of the primary strategy components,
fa dlscuss1on »f. the. support trategy components, and o
a discussion of the results arisihg from an implementa- .
tion of the learning strategy system in the context :
of a college level’learning skills course. -

v \




THE GENERAL APPROACH
In this section we will describe the overall

strategy system and our approach to the development
of strategy alternatives and-training techniques.

An Overview of the Strategy System -~ s

At this point, we have subd1Vided the strategy
‘system into two categories: primary and support. A
{¢ee the major sections entitled: Prinary strategies.
and. Support strategies for further inflormation ) ”

The Drimary trateqies.v Thea primary strategies '
arc those used by the student in operating directly

on the material-. These include strategies for im-
prOVing comprehenSion/retention and retrieval/ util-
i/ation

Support strategies. No matter how effective the
primary stratégies are their impact on learning and
utilization will be less than optimal if the intérnal
psychological environment of the student is non-optimal.
Consequently, we have attempted to develop support
strategies to" assist the student in developing and
.maintaining a good-internal state. These support
strategies include techniques for goal setting and

. scheduling, .concentration management, and monitoring
and diagno ing the\%ynamics of the learning system.

!

Strategy DevelOpment

‘our approach in ‘developing the primary and support
strategies has included the following steps.

1. Identification of the areas of needed improve-
ment via questionnaires and student interviews:

2. Review of the educational and psychological
literature related to each area.

4 3. Creation of“alternatlye strategies from the
existing knowledge base.

'L_)?7‘—Lbn.{ e ne s e
4. Informal pilot work on individual strategles
with upper level students serving as subjects.

10 'j:g‘




. 5. Informal pllot work on the individual strategies
with freshmen and sophomores.

)

6. Synthesis of the strategies into an interactive-
system. f

7. Assessment of the entire system in order to
detexrmine how well the 1nd1V1dual strategles blend

together. 5

Strategy TralnrkgA ,
. /' s

i The ermunlcatlon and tralniﬁg of 1earn1ng strategles
is extremely difficult; espec1ally when working with °
adults.. By the time students have reached .college-age
most of them have deeply ingrained reactions to learning.
They not only have well practiced approaches to learning
tasks, but strong emotional and motivational responses .

as well. Further, in most cases the' students have

little awareness of the rationale behind their habitual
ways of reSponding to-learning situations;

This state of affairs leads to a number of dlfflcult
problems.

l. Because most of the students have a large
~prior investment in their learning methods (14 or more
years of practice in most cases) they are very reluctant
to change (especially without a guarantee of greatly
improved learnlng performance)

© 2. Many students have such strong conflicting
emotional and motivational reactions to learnlng that
they find it difficult to receive communlcatlons related
to#this topic.

3. Even if a student decides to alter his/her
strategies the process®of breaking old habits is difficult
and time ‘consuming. Although many students feel the
need to change, relatively few are willing to make
the‘necessary effort;

4. During the period when the student is incorpor-
atlng the new strategies into h1s/her existing system
_performance may in fact be disrupteéd. This disruption,
which may be caused by the student trying to use partially
.learned techniques; can serve to further discourage

——
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'strategy adoption;”““‘ : oo , s

-We have:been exploring a number of ways to overcome
these problems. . These exploratlons have led us to
breakdown the: tralnlng on each strategy component into
the following six different classes of activity:

&
1. Stlmulatlon and awareness—-Prior to 1nstructlon
on eéach componert the ‘student is given a brief experience

‘to illustrate the importance and potential impact of

what is to come. Thls»experlence (e.g:, simple peg
word mnemonic instructions as practlce for the:c¢om-
prehens1on/retentlon component) is -designed’ to- enhance.
motivation,. involvement, and cognitive:- awareness.
h

2, Conceptual level 1nformatlon——Th1s 1nformatlon
prov1des psychological and educational .background for
th&“actual strategy instruction. The 1nterre1atlonsh1ps
bet&een the components are presented at this time in
order to increase the student's cognitive awareness and
his/her perception -of the, validity of.the program. -
Taken together, materials at this level form a mini
cognitive psychology course which should*glve the
student the 1ntellectual foundatlons for the strategles
whlch follow. (

3. Strateqy instruction--Material at this.level
describes procedures for actually applying the Strategy.
Preliminary exerc1ses are provided at- this time.

4. Strategy- appllcatlon——The student is given -
guided practice on applying each strategy to learning
the conceptual and instructional (2 and 3 above) level
materials associated with subsequent strategies. In
effect, as students progress through the training -
program, they are gradually 1ncreaS1ng their strategy
repertoire and are using this increasing repert01re

in learning new strategy lnformatlon.

5. Feedback on strategy appllcatlon——To glve
students a basis for modifying their strategies they
are prov1ded with instructor generated protocols that |
illustrate correct strategy usage and point out potential

- pitfalls. This feedback is, supplemented by having
the students discuss the application of their strategies

with their peers, thereby maklng use of their pooled

e
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knowledge’ as well as the benef1c1al .effects of social
reinforcement. and feedback. . In th;s regard, student
‘reactions have 1nd1cated that learnipg dyads (pairs of
students) have a great deal of potential in fac111tat1ng
Strategy training. : . , ¢ '

’ s
6. Assessment and Diagnostic~=Activities . at this
level 1nclude tests of comprehension &nd retentlon
which make use of questions at the factual, conceptual
and inferential levels o§ understandlng ‘These are
supplemented. by subjectl e repdts of effectiveness, #*
_ understandlng, retentlon, concentratlon, etc.. These
‘measures provide a basis for additional feedback to
the students: (via self scoring, instructor 1nterventlon,
and/or,group discussion) and a basis for evaluating /
the effects of the tralnlng program components.

S ; - PRIMARY STRATEGIES : <
. _
‘ As stated earller the prlmary strategles are used to
opératefdlrectly on the material and at this point .

consist of techniques for. comprehension/retention and

retrleval/utlllzatlon. We will discuss our work with

these two sets of strategies separately.

3

'Comgrehens1on/3etentlon

Our goal 'has been to develop strategies that will -
assist the student in creatively re-organizing, inte-
grating and elaborating incoming material in order to

. increase conceptual connectivity in a manner that is !
‘ \compatlble with long term memory structurgs. The premise
'is that the more connections or relatydﬁ#ﬁlps between
" concepts,  objects, ideas or actlznzfthat individuals
v discover or create . .the deeper their understanding, the
- greater their reten%%gn and the more likely they will
be able to retrieve™he material under a . variety of
circumstances. - E »

To reach this goal we have -developed an “"executive" -7

strategy (this is analogous to the computer programmlng .

concept of an‘'executive routine) and a variety of :

alternative 'sub- strategles. We:will discuss our work
AEW1th these strategles in the follow1ng sections. : ,

s 13 °
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The "executive" comprehenslon/retentlon strategy.
This strategy involves foufi&verlapplng steps.

1. The stuhent reads a portlon of the text materlal
to.acquire the main ideas (the "understanding". phase) R
During this phase the student 1S*encouraged to mark :
dlfﬁ;cult and 1mportant parts of 'the materlal.

L2, He/she then recalls what has been read w:.thoutl -~
referrlng to the text (the "recall" phase) . Three. S

alternative approaches to this recall proc&ss,have been
developed and these w1ll .be dlscussed in the next section.

3. Follow1ng recall the student goes back through“
the text material correct1ng understandlng problems,-_
amplifying the recalled material, and storlng 1mportant
1nformatlon (the ' dlges " phase) S . ‘J ‘ e
¥ i " Toe
: 4. The student then attempts to expand h1s/her ‘
knowledge by self ' 1nqu1ry (e.g., "How can I use thlS“' Lo
informdtion in a job. situatiocn?", "How would I teach b
this material to a lower level studenton) qigls has.;
bcen termed the "expand phase._ Generall the students
‘are encouraged to use this éxecutive strategy flexlbly
and to tailor it to their,own style and capabilities. = _J
The foéur steps.-in this sbrategy are supplemented by an X
initial "mood" or state setting phase (a support . ”.
Strategy which.will 'be discussed later) and a "review"
, stage (based on a "How to learn from a test" procedure,
"y See Dansereau, Collinsy McDonald, Diekhoff, Qarland, and'
Holle furthe f tion this
Thescysigrstepg fgrmnagrgsergllogtug§ gﬁgg%%ure'"1978)'
. The acronym MURDER has been used as a label for this
strategy in order to facilitate its retenti (see
Appendix A for further description).

.

-

The four bas1c comprehen51on/retention steps - .
(understand, recall digest, and expand)’ de crlbed'ng:
eaflier are similar to the procegses suggested -by the

' SQ3R technique (Robinson, 1946) and some of its ,
‘derivatives. These approaches all have two important
_aspects in common. First, the student is encouraged
to process the same text material more than once (a
multiple -pass approach) ' Ssecond, a great deal of .
.emphasisyis placed on the active recall or recitation
.ofﬂwhat as boen learned. .

14 5
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E Th potentlal effectlveness of multlple passes
has bpen supported by experlments wAith advanced . )
organlzers. Ausubel. and his associates (e.@., Ausubel N
_1960w Ausubel and Fitz érald, 1962)\have found that A
prov1d1ng a’ summary "the'material before ‘reading -
~1ncreases'comprehens'onvand retentio ,performance. '

In the executive stiyategy .and the SQBR teéchni ques the
stud/nt creates his/fher own 1mpllc1t dvanceg drganizer'
on the first readlng'and then uses thils information on

a sefcond pass through\ the material. ditional support
for [this approach ari £from Norman, “Genter, and . . \
Stevens' (1976) suggestlons regarding the effective-
$ of "web" learning. They contend that complicated
~material may.belearned in successive pakses.’ The
first pass would presumably create a b or network
of the important concepts while subsegfient process1ngs
of the'material would alloy the 1nd1v1dup‘ to- fill. in o
the detalls. S : N " : \\

. .
’ . . ¢ ¢

) Generally, "recall" phase .of the execitive - =
strdategy and the 3R techniques forces the student to mgk
"actively process the informationiby putting the text
material into an alternate form (the student's own.
words or 1mages or an alternatlve symbol system). In .
addltlon this- process p01nts out weaknesses in <ghe o
" student's understandlng and’ retentlon which can be :
‘corrected ‘'on a second pass through ‘the material. The /fﬂ
* importance of active recall ,in improving compreh nsion® ‘
Jand retention has been dlrectly supported by the exper1~ .
ments of Del Giorno, Jenkins and Bausell (1974) and BE y,
Dansereau et al (1975), and 1nd1rectly supportedf by :
the work, of Rothkopf (1966) and Cralk and Lockhart (1972) -
IR Although varying somewhat in surface structure,
the main differences between our executive strategy «and.
the SQ3R approachés, occurs in the details of the steps.
Typically training on SQ3R is non—-specific; the steps.
are described and the students are expected- to translate
these descriptions into operative sub-strategies.. Our,
' work has indicated that a large number of students have'
a great deal of dlfflCUlty in making this translatlon.

) To allev1ate this problem we have des gned detailed, ,
1nstructlons and, practice exerc1ses}t communlcate
alternative sub- -strategies that fall der &he "executive™

framework. In the next sections we will 1efl descrlbe
the nature of these sub- strategies. , -

N
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The comprehension problem sblving strategy Whilé;“,1
th»zizggnts are doing their first rgading they are

enco; ged to mark the portions of the text that they

do not understand. During the "digest" pHase they are
instructed to "home'in"'on the marked portions,that are
stil;fnot:understoéd (some understanding problems are | K
naturally' cleared up by further reading). The student O
is trained ﬁ}rst to identify the nature and extent of .
the compréhension (understanding) problem (i.e., is o
it a problematic word, séntence ar paragraph)\_and is
then trained to attack the problem by breaking it (down
into its ﬁg;pé((e.g}, prefix and suffix in the case of . -

~a word or subect/pxedicate in the case' of a senténce) .”
If the student is still wunSure of the meaning, he/she

is encouraged to look in other partis of the passage

" (the "surround") in order to find rglated information
(e.g., synonyms and redundant explanations). If there
~are still difficulties, the student is in ructed to

# consult another source (e.g., a dictionarif teacher' or

' another textbook). The main thrust of this stratégy is

to put thHe student. into the role of an active problem
solver rather than passive recipient of information.

»

i

o

The "recall" and transformation|strategies. After
an initial reading the student is. instructed to recall .
the material he/she has read. "We feel that this is ,
the most impgrtant phase of the executive comprehension/
.) retentiwy strategy and consequently we have developed
.. a number of sub§§trategies that vary in the degree of
N transformation (translation .of the text into an. alter-
native.symbol system) required on the part- of the
student. ’ o .

We have explored three'alternative~tééhniques;
paraphrase/imagery, networking and .analysis of key -

‘concepts. We will describe each of these techniques
separagely. " ’ ‘
1. Paraphrase/imagery,\"This"techniéue is a

simple‘combination;of the paraphrase (the s?udgpt
'interm;ttegtly rephrases the ircoming material 'in -
his/her owh words) and imagery (the student inter-
mittently forms mental pictures of the concepts
underlying the incoming material) strategies developed
in our initial program (see Danseyeau et al., 1975).
The student is trained on both te§5hi%ues agd is the

B
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1nstructed ;o var h1s/her use of the technlqées de§end1ng
on}thavmaterlal being 'studied. In an earlier study

we, found that bo#h. techniques led to improved perfor-~ , A
mance on:a delayed essay test in comparfson to afHS,/
treatment control group (Dansereau et aﬁ , 1975) -

2., Networklng. Unlike the parapgrase/lmagery - o~
technique which requires the student to transform text .
~material into natural language or pictures, the ‘net- >
working strategy re uiress material to be transformed )
into® node-1link mapsxo tworks. Before giving more -
. informatien on the technjﬁue per se we will présent 'k{,
some general - background 1nformatlon on the concept of .
node-= llnk networks. - : - i
Quillian (;969) suggested that human memofy may - |
in faet be orgahlzed as a network composefl of ideas .
or concepts. (nodes) and the named relatidnships between’ |

these concepts (llnks) For example,.tha r ationships |
(links) between the concepts (nodes) bird, ;arrot, and . : . -
colorful can be expressed as: YA parrot is a tzge,of ' '

bird" and "a parrot can be described as colorful.
These node-1link relatlonshlpg;can be represented spatlally
in the following network:

. 5 T o ' type - s l A l

. / s : :
. arrat\ description )zi§§z§zf§z:>_

o

’Slnce QuLlllan s early ‘work a number of- network models

of memory have been proposed and tested (e. g.} Rumel-
hart indsay and Norman, 1972; Anderson, 1972; :Anderson
“and Bo er, 1973). .The results of these efforts indicate

. that at least somg aspects of -human memory can be o

. .fupctionally represented as.networks. -~For this and a .
.number of other reasons which we will discuss shortly,

the node-link network iwas chosen as the basis for two .

of our recall-trangformation'techniques (as you will .

'see the analysis of key concepts technlque is also

based on this conceptuallzatlon) o 5
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.Exf‘ The networking strategy requires. the studéﬁt to
igentify important concepts or ideas (nodes) in the
material and to répresent thejr interrelationships
(links) in-the fornfof a netwgrk map. To assist the
student in this endeavor he/she is taught a set of
nafled links that can be used {to code the relationships
between ideas.! Up to,this pdint we havg, been working
with two sets ‘of links which we derjived by examining
" ‘the relationships expressed in a wi range of text
material. The.gimplgr set.:is §omposgd of four rela-
‘ tignships: type (e.g., a.dog 'is -a.¥ype of animal), _~.°
,?// pdft (e.g:, the hand is a Eart}pfatheﬂbodx),-leads to
(e.g., reinforcement leads to repetition of the rein-
forced behavior), and description (e.g., the male.
-peacock 032. e described as colonful). Figure 1
_shows the Symbology associated with -these relationships
“» and Figure 2 illustrates :a network derived from a S
' phragraph using this .four link system. ?

R

‘The details of the more complicated link system
ire beyond the scope oﬁ"this-paﬁer. It is.sufficient,
say that this system is composed of 13 types of =~
inks' which expand on the foux classes of links just
escribed (e.g., "leads to" l?BkS~a;e-replaC¢d"by
¥cause," "influence," and "solve" links) . In other
espects this system is used in mdch the same fashion
-las the four link system. . '
We %elieve that the transformation of prose into

a network will assist the student .in seeing the overall

picture being presented by the author. 1In addition,

having coded the material in- terms of named links gives

. the student the option of using these links to gain . _

- ' access to the material during retrieval (this posSibikit
: will be discussed further in the section.on recall/ N
utilization). Besides these direct benefits, an g
expanded network approach appears to have applicability
to a number of’other:dgmains. '

.From the teacher's perspective petworking can be
used in the preparation of lectures as an alternative
to outlinind®. Also, teacher prepared networks can be
pfeéented as advanced and post or anizers. Additiopal
benefits may be derived from usinfy networks in’tgaching
students who are employing networ ing as a learning
strategy. . . . :
U o ) O

K
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Link' Name szmg3lic | Example { .
‘Representation N T * !
: ' e .
Leads to bject, Actiomy @ear of Falluré) ¢
' or. Concept ! . - -
- " |ehiaving) S
o bgect ACb;§:>' ("Fear of failure leads
ST {\\&r _Concept / to’ studying,") _
o ' . T 4 4 B
c % : > R
Part ( Object, Action ' : ﬁand[ - . -
QS \or Concept . {P' .
P == Lo
o : Part of Ob]ect R ‘ '
L - (jﬁ f) Fingers are"a part
AT ) S Actlon ‘or Concept %& the hand ") o
— — _ . =~
Type/Example Class of Category . [\.:Feline/)
’ . _ { of Objects, Actions '
L : : T~ :
_or Concepts /: s
,l R Cheetah
- T R , :
Vo “Member or Example of Y| .("A Cheetah is a A
'\the Class or Category/| type.of Felineg.") :

"Description } E—— (Blue patch
C - D Descrip-y| ' :
> ' \tion I
S ("A male parakeet has
- a blpe patch on hls
beak. u) ..". , ’ s
-The Four Link System : o
FIGURE 1 '
\\ £
%
’ (\-br\ ‘.
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[Most people don't know whether their present leérniffgﬂ

.techniques®that would wqrkK better for. em. This is
‘mainly because they haven't been given the chancz.to ex:
plqre,alterhative.techniques.) In fact many people who
- think oI themselveés as being only average intellectually -
may have capabilities’ that are being 'stifléd or suppressed
because they have not learned good techniques for dealing
‘\with information.) In some ways this would be Tike having
a powerful, highly tuned sports car without ever. having /.
(learned to-drive 1t properly,)‘l think most of ‘us are T
.f1in this situation and<that with some?training_we'cqgigj
(§hbstantially increase our intellectual_abiﬂntyﬁk_) -

/strategies are good or bad or whetRer .there aré_bthef\;

°
v

No chance to
explore alternative|
learning strategies

[ T
L
. L -
{Most people'ladq
knpwledge about.
* \techniques 7™
P
L O .
7 — RN
Many people have”not\_N\.
{ \learned good technigiesy),/._ .
[ T T AT ~[Like.a poo

* R

D‘§@gf§rred.frbm tht}j

Oap‘be

»
2
o

————

¢hanged D ' ..~ \[driver with
by some\ " |L ‘ £ />a'good
training R Y ‘ spdrts car
- Suppression of )| - o
- L capabilities } ¢
e caul : I ’. - I
C . ‘L ,
4 _ - 2 X
.[Feelings of being
only average-.ff/)-
intellectually/ .- i

Transformaéiqn of . a Paragraph into a Network

\

. : 'FIGURE 2
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Networklng can be used to fac111tate 1nd1v1dual

-and group proklem solving by prov1d1ng a.mechanism for

vsystematlcally organlzlng and - manlpulatlng elements

-wlthln the .problem space. This approach has been used”
-he context of a gfaduate psychology seminar at .

Texas Christian Unlverslty.' Subjective reactions to~the

' approach indicate that it has. substantlal promlse as

a prgblem lvi LT
pro =fo) ng tool. . N 1 ,4%131 L - ’,}Q
Conceptually it seems reasonable to expect that '

ablllty to network (i.e., discover and. -organize mean:;- , -
ingful relationships between ideas, objects and' actlons) SR
should be related to general. readlng comprehenslon‘ L
ablllty If this expectation is borne 'out, networking . .
may ‘serve ‘as an alternatlve assessment and diagnostic R
device. - In fact, the noun phrases.in a body of text

" can be reéplaced by nonmeapingful symbols. A student's

»'of comprehens1b111ty (readablllty) than is presently df\
‘avallable )

~ability to network this material would seem to. reflect

‘a type of comprehenslon skill that is separable-from . f'&

vocabulary level and prior knowledge’ : . i“,&" S
Flnallyg the ease and/or. accuracy ‘with whlch a e

textican be networked may provide ‘a more valid index

. 3;‘ Analysis of . key concepts. The flnal comprehen—
sion/retention strategy is also deriwved from. network

‘models of mertory (Dlekhoffé 1977) .. In-this structured -
h

- to 1ncreases in >the target behav1or, etc.).

alternative to networklng e student identiifies key _
ideas ©or concepts in a body of text, develops system— -

. atic definitions and , elaborations of the concepts, _ .

‘and interrelates 1mportant pairs of these concepts.

" The student’is~aided in these activities by worksheets

which specify categorles of definition 'and comparlson.
These categories- are: 1somorph1c to the four links de-~ .
‘scribed earlier (e.g., in defining, operant COHdlthﬂlng
sne might say«that it is?a type of learning paradigm,

4 part of. many behavior modification programs,yleads

iﬁV

\h Eventually we hope to have students either use ‘
these three recall/transformatlon strateglesvln goncert
(i.e., have them learn all three and use each when -
applicable) -or to use a particular strategy depending

.on their aptitudes, styles, and preferences.
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The " expans1on strategg_ After the students have -

gone back threugh the text material correcting-under-.

“standlng problems,-ampltfylng the recalled material and |

- .

i

storing important information, they are encouraged

{to expand ‘their knowledge via self ihquiry. | In: this

regard, students are trained to6 ask.and answer spec1f1c

J_questlons falllng under three general categorles.

N

1. Imaglne\you could talk to the author,‘what hﬁ L
ﬁ%uld you ask\hlm/heﬁP Whah cr1t1c1sms would you ra1se°‘

'}2., How canAthe~mater1al be applled°

N <\... N

3\ "How could you make the materlal more under—f

standable and 1nterest1ng ‘to other students° e

Iﬂ the i tlal stages ot tralnlng students are

-requlred to put their answers on worksheets and: are

given experlmenter generated” questlons and answers as
feedback. Aftex this indtial experlence the students
are encouraged to do these processes "in their heads™ ,
or to 1ncorporate the- materlal 1nto the1r on901ng notes.k

Bl

In'summary, the c&mprehens1on/retentlon technlques h’m

include an executive strXategy which guides the onset of
sets of: substrategies' designed to.assist the sthdent-in - -
solving comprehension problems, recalling and ‘trans-
forming .learned. material, and expanding’ hls/her knowledge.

‘These strategles,,espec1ally those dealing with recall
* and transformatlonK are closely related to the: retrleval/

:'utlleatlon strategles which will be d1scussed 1n the‘

next- section. v _ . . . S
- - ! . PR . i

Retrleval/Utlllzatlon Strateq;eq

A

\

After coﬁprehending and storing a body of:infofmation’

‘the .student's job is only partly completed. ' The student.

- must be able to recal;/and use the 1nformatlon under

'honstratlng

“approprlate circumstapces (i. e., in taking tests or-on

the ]Ob)

Subjectlv reports from students and studies de—'
“le of :the tongue".behavior (Brown & -

‘McNeil, 1966), and. “feellng of “knowing" (Hart, 1965)

indicate that stored items are frequently. avallable, o

but at ldast temporarily, not accessible. "When an - ...~

1nd1v1dual encountérs such a situation he/she may give, " '

'? up, randomly search or attempt to execute a systematlc,ﬂ

ST e S LT
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~retrieval strategyf It ‘appears that students often opt 7
- for the first two alternatives rather than the third. T n
‘This practice is unfortunate in that systematic.. attempts '
at retrieval often lead to success. * Lindsay and Norman

(19%2) give a brief example of how the systematic approach
works. In response to the query:- "What were you doing .

.on Monday afternoon in the third week of September two : P

3ﬂyears ago?", .Lindsay and Norman's imaginary subject ‘
~gradua11y homes in on the answer by breaking the query
down into a rational sequence of subquestions that prove .
~answerab1e by various 'mixtures of actual memories and = = =
loglcal reconstructlons of what must have been ("Third . '
‘week-in September--that's just after summer=-that would -
have been the fall term...I think I had chemistry lab :
on Mondays...I remember he started off w1th the atomic
table...,etc.") , . \4ﬁ4

N .

, It is felt that students can beneflt from 1nstruc~
tion on how to undertake a systematic retrleval of this
sort. Toward this end we have developed an exegutlve
strategy with alternative sub-strategies based oh the
specific comprehenslon/retentlon technique belng used’
by the student. N

-

The executlve" etrleval/utllléatlon strategy.
At present thls strategy consists of flve steps..

1. The student analyzes the task or situation to
determlne -what is required. (the "understandlng phase)

‘ 2. 'He/she the recalls the main ideas that are. o
~relevant to meetlng sthe’ task requlrements.(the "recall"
phase) . :

3. Follow1ng the recall, the student is encouraged
to .retrieve specific information assoc1ated with these
“main’ 1deas (the "detall" phase)

: 4. The student then organlzes thlS body of infor- .
mation and expands it ‘into an outline (the eannd“ phase) . '

: 5. From the outllne the student creates a response‘
and reviews the adequacy of this responseégn 1lght of
the task requiremehts’, Ythe 'response!' ‘and "review" phase)

)
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An initial "mood" or state settlng phase is also included
in thlsustrategy (this will be discussed in the section
on support .strategies). Taken together -these six Steps

are given the acronym*"2nd degree MURDER" in order to
fac1lltate retentlon of .the technlque._

) Although this strategy has beén designed primarily

‘ for test taking and paper preparation, extension of the
~ technique ys other tasks should be relatively straight-
%fforward. o ' a -

b1
" The pxlmary aim of the executlve; strategy is to
encourage the student to Vlew recall anﬁ ut;llzatlon_
as a multiple pass process. Discussions with students
.indicate that when faced with an essay:test question,
“for example, many of them begln writing almost 1mmed--
1ately. This approach forces the 'student te recall,
organize, and transform the ideas.into prose s1mu1tane-
ously. - As a result thelr answers are often jumbled
~and inoomplete. The "executive" strategy is designed
to help the student guard against this situation by -
forcing him/her to slow down and break the process
into coherent steps. '

In the next five ggections we will discuss each of
the steps (excluding e mood setting .phase) in ‘
%omewhat greater detail. ~Our goal has been to create
;edundant and synergic strategies. Consequently, we
have designed comprehension/retention strategles that
,can be used during retrleval/utlllzatlon. “This redun-
"dancy will become clearer in thegnext few sections.

, Tde "understanding"” phase. If the task require-
ments are not understood, the subsequent actions a
. - student takes will be irrelevant. To assist students
in thls phase we encourage them to use their comprehen-
‘s1on/retentlon strategies on the task ‘instructions
(e. g.,‘test questlons) For example, in preparlng“to
answerra test question they would read the question,
transform it into an alternative symbol system (i.e.,
a paraphrase or image, a network , or a set of defined
key concepts depending on their strategy preference},
and then use the comprehens10n problem solving technlques

(i.e., "breakdown" and "surround") to clear -up any g
understandlng difficulties.
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The "recall" phase. The goal of th1s phase is to
arrlﬁg t the set 6f main ideas necessary to meet thé-
task requirements. - To meet this gosdl the student is
instructed to relax and image the situation in which
. he/she may have . acqulred the target information. 1In
addltlon, the student is made aware of the tleS
between retrieval strategies and the processe$ 1nvolved
in problem, solving (both require a search through a
~problem ‘space) . 1In particular, the student is instructed

. on means-<ends analysis ([setting and meeting sub—goals)

and planning (abstracting the problem to a more general
level), two key components of ‘the General Problem Solver
created by Newell, Simon, and:. Shaw (1958). The idea

'is to examine the difference bet een 'your present'state‘

- . of knowledge, and your goal state in order to set up

reasonable sub—goals.' Acquisition of these sub—goals'
- presumably lead you closer and closer to your target
state of knowledge. For example, if one were trying

" .to remember who was the Vice President of the United

States in 1877, a reasonable first sub-goal. might be to
determine who was the President during this time period.
If this information was not -immediately retrievable, the
next step might be to set up the sub-goal of t¥fying to .
remember which major .events took place during the latter®

1870's. This process would continue until an achievable
sub- goal was reached, then this information would be
used to, access the previous sub- goal, and so on. In,.

this wa¥® one,would work back up the chain of sub-goals
to the target In using the "planning"™ heuristic you
would first generalize the retrleval task toa simpler
one, solve the simple - retrleval via means—-ends analysis,
-and then 'use this solution as a plan to guide the more
specific retrieval. For example, if you were trying to.
recall the location and function of a particular part
of a cat's brain (e.g., the hypothalamus), you might
first attempt. to. remember the location and function of°
the hypothalamus in mammals in genéral and then use
these retrieval steps to gulde the more spec1f1c.
1nqu1ry. -

Those students who have learned networklng or the
key concept technigue 'can use the named links (relation-
ships) as a Ianguage for exploring their memory systems.
For example, is the 1Pformatlon I am looking for embedded
" in a leads to chain?, is it part of a larger concept?
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is' it an example or type of a more general notlon°, etc.
. This 1anguage provides a 5ystemat1c way of moving €rom
. ‘one point .in the memory system to anhother.. .In som
' sense it serves the role of a general purpose mnemonic
technlque. _ :
. A .
The "detall" phase. ~once the main ideas are.
. recalled the same techniques, discussed in the previous
‘sectlon can ‘be used to- refrl're the detalls aSSOC1ated
with these 1deas. ' .

v

: The expand" phase.: In this stage the student
-organlzes the 1nformation he/she has retrieved during
the previous two stages. This may involve numbering
the main. ideas and the associated details to produce
a coherent segquence from which to construct a response. ¥
- If necessary a formal outline may be. created. In organ-
iZzing this material the studentS may, discover gaps in
their information that need to- be fllled in by further *.
retrlevals. o ( ’ :

E
'

The "respond"” and "review" phase. ThlS step requlres
‘the student to’ transform the recalled information into
prose or ‘a set of actions.. FolloW1ng this cenyersion
- the student is encouraged to examine 'his/her response
) in light of the task reQU1rements. Modifications are
made if necessary . S o
. N J»

SUPPOI STRATEGIES':'

x

‘As stated earller, no matter how effectlve ‘the
primary strategies are their impact on learning and
utilization will be- less than optimal if the internal
psychologlcal environment ofe the student is non—optlma}
Consequently, the support strategies. are, de51gned to
assist the student in developing and malntalnlng a good
internal state. These support. strategies include
'goal setting.and scheduling, concentration management,
and monltorlng and\dlagn051ng the dynamics of the
“learning system. These three classes of strategies . ‘
wﬁll be dlscussed separately.~ . ) . .

26




- Goal Settlng and Schedullng. ’ : : *
.,
-Goals and schedules can be viewed from a hlerarchlcal

. perspective. For example, a student’s daily goals :

. le.g., read chapter 9 in the Physiecs text) are embedded
in a set of weekly goals (e.g., prepare for "the Physics)
mid-term exam) which are an ‘turn embedded in a get of
semester goals (e.g., make ‘an A in the Physics course).,
etc.  A.companion example could be created for daily,
weekly and semester time schedules.- Unfortunately, our
discussions .with students’ indicate that very few of
them create goals\and schedules in accord with this ,
hierarchical perspective. 1In fact, students app?rently
spend very. 11tt1e effort of anv sort on systemat
planning: - : :

"This lack of planning has a n;aper.of drawbacks :
1. Without concrete goals (especially short texm 7.
goals) the studént will have a difficult time gauglng
the adequacyof his/her progress.- - - .

2. “If the student has not analyzed requlred tasks
into subgoals, there is a strong possibility that
h=the magnitude-of the task will be mis-perceived. Some
individuals view amorphous tasks optlmlstlcally and
:COnsequently do not budget sufficient time. ' Others
view such tasks pessimistically and become very anxious
about accomplishing them.

3. If goals and Stnedule} -are not written down,
the student must keep this information in his/her
"head." Certainly this statg of affairs will act as
a drain on the, student s co 1t1ve capac1ty._ o

: A. A student who ‘doe$ not regularly schedule
hls/her study se551ons can not make use of the p051t1ve
stimulus cue values assoc1ated W1th a con51stent ’ '
schedule. S o _—

- To assrst students in overcoming these problems
we have developed a workbook for- spec1fy1ng concrete’
'goals and time schedules. In using this workbook the-
students first are given guidance on spec1fy1ng career
goals. They then determine skill-oriented sub-goals
that are pre-requisites for their chosen career goals.

€y
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FOllowing this they set concrete goals for_the'particular
Séhester.. Finally, :h\light of these goals they create:
& Weekly activity schedule.:- The students.are then in~
styycted to monitor their progress in achieving their -

. 9931s. 1If progress is not as predicted they are en- . :
COyraged to alter their activity schedule or. re-structure
thejir get of goals. _ K : S ;

Concentration Management
The Most CoMmon student Complaints wsually révolve
arqQund their igability to concentrate during a study ’
OX testing sesSion. We feel that these concentration
drfficulties stem from two general sources: attitude
(0% mood). problems and problems in coping with distrac-
tiqps, . Even though we have not .treated the two inde- .
bPéhdently in our trairing programs, we will discuss them
SeRarately in order to make our cOnceptuilizations”clear.

-
! -

‘.

4

~ Strategies for cultivating a positive learning
‘atljtude.  Interviews and disCussions with students
indjcate that many éf them have conflicting attitudes
abQut learning. At a distance they .iew learning ag
SOMething that is necessary and desirable, However,
whep facgd with. an impending learning task they often
eXReriende a variety of negative emotions. Anxiety, .
Anger, guilt, fear and frustration are some of the
" lahgls they use.in conjunction with .thege emotions.
Thege feelings and the self-talk d images that. .
aCQoMpany them serve to decrease student's motivation
tO0 gtudy and act as distractors during the learning
Pr¥Qcess and during evaluation pefiods. :

" 'The Strategy we are developing to assist the ,
-sthgent in overcoming attitude problems' consists of a
eOMpination of elements from Systematic desensitization’
(Jacobsen, 1938; Wolpe, 1969), rational behavior therapy
(Maultsby, 1971, Ellis, 1963), and therapies based on '
posjtive self-talk (Meichenbdum and Turk,. 1975; Meichen-
bayy and Goodman, 1971). The studentg are first giwven-
eXReriences and Strategies designed to assist them o
in pecoming aware of the negative and positive emotions,
self~talk.and images that theY generate in facing a
leayning task. The vehicles for this first step are a
.. Shqyt jecture, worksheets and samples of attitudes and
- Self-talk. expressed by students in earlier studies., After

N

. - ' ¢
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thls flrst step the student is asked to follow the nega-
. “tive feelings and thoughts to their logical conclusions
(e.g., "Just what will happen if I fail this exam?").

- Very often the individual has not thought beyond the
fact that a particular outcome will be "awful" or that
/such and such an outcome ‘is "oritical® (Maultsbx, 1971).
Stopping at this stage can be very illusory and may

lead to emotions being blown out of proportlon. In
addition, the accq§pany1ng self-talk and imagery may be
extremely destruct¥ve when viewed in relationship to
the student's long term goals. To assist the students
in matching their self~talk with their objectives, they
. are asked to evaluate the constructiveness of their
internal dialogue and are given heuristics for making
appropriate modlflcatlons (worksheets and experimenter-
. generated sample 'statements are used to ass1st the
.student in this task)

. In- preparing for_ an lmpendlng study session students
report that they usuETQy spehd very little conscious effort
in establlshlng a positive learning ox test taking ‘
state.1 It s€ems very likely that thoughts and feelings .
§0c1ated with their immediately previous situation '
1 mix with negative cognitions about learning and _ S
”w1ll ‘be carried over as distractors durlng task performance.'
Tq alleviate this situation the student is trained on a
technique that forms the basis of systematic desensiti-
zation: ‘imagination of the anxiety evoking situation
during relaxation. ~In effeqat, the student is instructed
to relax and. "clear hls/her mind" by countpng breaths,
- then the 1nd1v1dual imagines a period of successful
‘studying, becoming distracted and successfully ‘coping:
with the distraction. The student is also encouraged
to replace the negative talk'and images with more con-.
structive thoughts. This technique forms the mood
setting phase of the two NURDER processes descrlbed
earller. ' - . :

)]

Our experience with these strategles to date is.
that college freshman and sophomores find them relatlvely
easy to. grasp and apply. 'Subje tlve reactlons to thls
approagh have been posltlve., (F . . , . _

, " Concentration: Coplng with 1nternal and external
distractions. Interviews with students indicate that
acts of will and fear arousing self-talk are the most
common methods of coplng w1th d1stract10ns, frustratlon.

3
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and fatlgue.. Apparently ‘these methods are at best
only partially effective and.tend to put the student
under considerable ‘ténsion. .This tension probably
contributes to”subsequent negative feellngs about
future learning eplsodes. . _ L

We have been developlng concentratlon enhanclng
strategles to supplement or: substitute for those = .
typically used. Again, the. first step involves aware=-
ness training._ The students are given experiences and
techniques to assist them ‘in determining when, how and

.-why they get distracted, “the duration of their distraction
periods -and their typical réactions to distraction.
They are then trained -to cope with distractions by USlng
‘the "attitude" strategies of relaxation and posltlve
self-talk and imagery to 'rée-establish an appropriate -
learning state. (The. tra1n1ng methods are analogous
to’ those discussed in the previous section). _

.

Monitoring

: To be effective, students must be able to detect
when their.beha®fior is not sufficient to meet task
demands so that they can make appropriate adjustments.
-We have not treated_monitoring as a separate component,
but have embedded monitoring principles I the concen--
tration management component and the two . RDER strategles.'
In the concentratlon management comporient the
students are encouraged tg skim the material to be -
studied and mark places 1n the text where they plan to
. check progress and take "action." They read to the
. firdt "action" p01nt and evaluate .their. learning state
(i.e., concentration and level of understanding). If
the "state" is not satisfactory they attempt to correct
‘the situation via relaxatioh, .constructive self-talk
‘and imagery (i.e., the same techniques. used in establlshlnd
the“orlglnal learning state or, mood )4 , g

. In u51ng the comprehen51qn/retentlon MURDER - strategy
.the students are encouraged to check their learning
- "state" after each ‘recall. ¥n this case,.the students
"can evaluate the completeness of their recall as one:
'measure of ‘their progress.  This additional information
should assist the students in accurately gudglng the
adequacy of. thelr Lsarnlng state for the task at hand.




AS&ESSMENTL-OF-»THE STRATEGIES AND TRAINING METHODS
. IN THE CONTEXT OF A LEARNING STRATEGIES COURSE
A P A 3 — 7
_ As.stated earlier, %e believe that learning involves
a system.pf interactive tasks. Consequently, we feel that
~.a positively <interactive set of strategies is ggequired to
maximize learning potential. In order to examine and
capitalize on these interactions students must be taught
large portions of the strategy system. Unfortunately the
‘time - and student motivation reéquired for training
'precludes exploring this sys€em ,in the context -of typical
short term exp_eri"t;.s. Therefore, we modified the '

component strateg based on feedback from a series

of informal pilot dies and put them together to form :

- the basis of a one semester (15 week). learning strategies course.
This 2 credit hour course was offered té6 Texas Christian
‘University undergraduates during the 1977 Spring semester
on a pass/no_credit basis. It was felt that a course. of .
this type would attract students with characteristics
similar-to those exhibited by individuals in technical
training settings. - ' : ) - '

i4

Design

, ‘ In order ‘to evaldate=t§e effectgveness of the
strategy system we created two interlogking experiments.
In one the performance of differentially treated sub-groups
of the class were compgred with each other and with a
no-treatment control group (the'compfehension/retention
controls).  The bases of these comparisons were a series
of measures that required the students to study textbook
materialafOr 1 hour (approximately 3,000 word passages) .
and then take a 45 minut€ comprehensive test (consisting °
of multiple choice and short answer questions) over

. the material one week later.. These measures were given

» to the class members and the control group prior to the
start of the course (the pre test)’, .approximately halfway .
through the course (the mid-course test), and at the end

of the coursg (the post test)., :
v In the second experiment the performance of the

class members on a set of self .report measures was . compared

to a separate no-treatment control group (the self~report

controls) both before and after- the course.
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Participants _ : o = , . T -
he . learnlng strategies class was composed of a

hetero neous group (with respect to gradeée level and majors)

of 38 Texas Christian University undergraduates. They

regeived 2 semester hours of college- .credit for succeséfully

completlng’thls pass/no credit course..

The " omprehen51on/retentlon" control groupdconSLSted
of 28 students who were recruited from General Psychology
classes. They fulfllled an .experimental. credit’ reqquement
and recelved a $6 00 e for thelr part1c1patlon.w'

&

¢ i

Flnally, the "subjectlve report" control group was
composed of 21 students-also recruited from General =~

- Psychology.: In addltlon to fulfilling an experlmental

credit requlrement, they received a $4 00 fee for part1c1pat1ng.

'

Dependent Measures -

_ The comprehens1on/retentlon measures and self report
measures will be described separately. . K -
Comprehens10n/retentlon measures{ Multiple ch01ce
and short answer tests were developed for three 3,000 word

passages: one extracted from a textbook on educatlonal
psychology. (the pre test), one from a text on ecolog¥y
(the mid-sourse test)., and “one from a ‘text on geology (the
post test). The students were given one hour to study

cach of these passages and then one week later given
forty-five minutes to take the corresPondlng tests.
) "

)

" Self report measures. These 1nc1uded- a thlrty seven
~item test anx1ety scale,(g'sllghtly modified version of’ the

- ‘one used by Sarason, 1956), the Brown-Holtzman Survey of ,
Study Habits and Attitudes (Brown and Holtzman, 1966), a fdrty—
sik ‘item questlonnalre des1gned to tap concentration
difficulties and coping skills, and a twelve item learning
“attitu inventory des1gned to assess: students perceptions

of thefsr, own academlc abilities. -

oy
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.‘ Procedure e .- ] . X ’_ . R - [ '. “ g /

qumthé§Qomﬁrehension/Retention experiment the
'thrge,measﬁrés“Wéfégadmini§teredfto‘the“clasS‘members-and
the "comprehensioriffetention" .contrbls before  the course
began (the pre test) approximately halfway through the
.course  (the mid-course test), and after the. course was
-completed (the post test).  The first test occurred prior
‘to,the‘bebinning*oﬁ course instructidn, consequently it
served as a baseline for the analysis of "change" scores
;on the subsgquent tests. For the second test the. 25
class members ‘who could attend the study and testing
- séssions were subdivided into two groups: those .that .
. studied for the test individually (N=18) and those that -
studied in pairs (N=7, . there weye originally 8 people
in this'group but one was unable’ to take the test). For
the final: testing the 36 participating class members were
.subdivided into three groups depending on *the comprehension/ -
retention;sub-strategy being employed: par phrase/imagery =
(N=12), ‘key ideas (N=12)10r_networ%;gg é§= 2) s w e T T

. . For, the self-report experiment the four measures
were administered to the class members and. the. "self- ,
report" controls before (pre) and after’ (post) the coursed

, Class members were given approximately. 2 1/2 hours -
of training é4ch week for twelve .weeks, The two control
‘groups. were' not given'any'tra%i:ng during this. time. period.

The strategy components describeéd earlier, in this
report formed the basis of the strategy class training.
In general, we attempted. to iftermix the training on _
primary'aﬁd.support“strategies in order to illuminaté the
interactions between the components. A.more detailed
description of the sequence. of instruction and -asSessment
is presented ig Appendix B. : - : - .

* . Within a specific class period we attempted.to
'vary the meéthods of training. Most classes contained a .
mixture of short lectures, practice ekercises and small
group or pair discussions. Generally we followed the
training approaches outlined in an earlier section of
this~rep0rtﬁ(The‘General Approach: Strategy Training).

.
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‘We were fortunate to. have ‘ten upper ‘level students ' VA

" assisting with the class instruction. Therefore, we Y
were able.,to give the class mefbers substantial amounts -

- of 1nd1v1dual attention and-as a result we gained-a large
amount of "cllnlcal—llke" data from the students.

#+ In addltlon to the W1th1n class’ act1V1t1es the
students .in, the course were asked to practfﬁe their
strategies, 1n preparlng for other courses. In essence,.,;ﬁ'
‘the students were strongly encouraged. .1ncorporate the -
strategles into their. normal studylng. -In.this regard

,;pstructed the students to try -on * these strategies in
uch’ the 'same way they .would try on a sfit or a dress: - .
see;ng where they- didn't fit -and modlfylng them accordlngly.
"~ . After.training on each conponent was completed the students
.. were: asked to evaluate both the training and stsategy.
This ‘Coupled with® observational data gathered by the 4
instructors provided a strong basis for subsequent 7
'modlflcatlons of the strategy tralnlng program\..

-

-

‘Results and Discussldn o .
B . /J . e . ) R_ A

L The compféhen51on/retentlon and self report results
w1]l be presented separately,

L Voo [ -
\

: B Comprehens1on/retentlon. Each of the three -
" comprehension/retention tests® (pre, mid-course, and post)
contained both multiple choice. and short answer sub-tests.’ //
. All tests were gcored’ ‘without knowledge of the subject's /
group affiliation and the raw scores were then converted to
percentages of ‘the maximum possrble on each test. *

LY [P

i
~The overall treatment (strategy tralnlng) versus S
control. d1fferences will be presented first. The ﬁeans -and B
" 'standard deviations of the total scores -and changes 1n
total scores for, the comprehensron/retentlon tests, are‘ ‘ S
presented in Tabie 1 (the sample sizes in this and ' :
a{subseque t comprehens10n/retentlon tables vary- dependlng _
on the 'number of subjects participating in.each testing). .
- As-‘can be seen in.this table  there were: slight: dlfferences
in the pre test means. This situation also occurred with
the, other dependent measures.,. consequently all- analyses. were
performed on changes from the pre test base lines. Analysls
of the mean changes in total scores indicated that in com-. -
parison to the comprehens1on/retentlon ‘control group the :
Q,strategy class members ethblted slgnlflcantly R :
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Table l
{

~Meens and Standard Dev1atlons of the Total Scores (expressed in terms of
percent correct) -and Changes in Total Scores for the Comprehen51on/

Retentlon Tests
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Mid-Course‘
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-greater pogitive change from the pre . tést to the mid-
‘course test (t = 1.85 (51 df), p <.05) 'and from the’ - .

- pre.test to the post test (t = 1.73 (57 &€y, p&.05) .
The N€gatjye -chande Scores exhibited by the control .

. .~ 2y

groupP 1ingdjc¢ate that the mid~course test was more difficult
than the post tesp-whiCHjinﬁturn!was more- difficult than -
the,Pre test (see Table,l). 'This ordering was supported
by SubJGCtive,ratingS"of.comprehensibility>elicited

from the subjects at edch testing. = :

... The means and standard deviations_ of- the short
ansWeél scores and chandges in the short ansyer scores
for- the Comprehension/retention tests are presented in
Table 2. Analyses of the mean changes' in short .answer

- scores ingjcated that the class members. exhibited a
~ significantly greater positive change . from-the pre.test s
©" . to the post test than. did-the.comprehension/retention = : ;.
fcontrols (¢ = 1.69 (57.dF), p<.05). Although the ... = =%
~class Members mean Short ansyer change from the pre . = -~ &
~to mid=Coyrge test Waswmore'ppsi;ivg_thanbthat“ofthe‘ '
controlsl_the]diﬁference:did"not reacl’ significance -
(tlﬁ_l-13‘(51;df)ﬁ$;<;;3);,-As with . the total scores
the n€gatjye changes exhibited by the. controls indicate "
‘that the pjd-course short answer sub~test was more difficult -
~ than ‘the post sub~test which was in turn more difficult
than the pre sub-test (see Table 2). ‘ : 2

of the muitiplé choice scores and changes. in multiple:’ *: -
. choice scores.  Compark ~to ‘the Comprehension/Retention’ :
" contrOls the strategy Classgmembers exhibited significantly -
-greater pogjtive multiple. choice changes from pre test
to mid-coyrse test '(t'= 1.78, (51 df), p <'.05). Class
" membeTS showed more Positive mean ,multiple. choice change
from Pre i post than did the. controls, but the difference
in'change gcores did not reachi‘signifidance (t =..833, :
- (57 df), } <"121).  Exaiination.of the control group's - .
-+ chand® scores indicates that the mid-course and post =~ ™.
‘multiPle thoice sub-tests were approximately equal -in
aifficulty and poth were more difficult than:the pré.., . .’

Pable 3: containg the means and standard deviations -

-« N

’Sub"test (see Tabl'e7 3) »
.\. ' . : .
. ! ' » b N
| R ;
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Méans and Standard Dev1at10ns of the Short Answer S
‘terms of percent correct)

'Comprehen31on/Retentlon Tests .

. Table )

ki

cores (expressed in
and Charges in Qhort Answer Scores for the

{

Pre<Test Mid-Course | Post-Test | Change from |Change from
s . . Pre to Mid- {Pre to Post
“ | Course for  |for Those
' | | Those Parti- |Participants
. r cipants tak- |taking Both
v | ing Both Tests
« . A)* Tests B _
— , “ —
Class | K= 30.88 %= 38,97 =S | ke 55 e e
Members 1 5= 1663 |8 =16.35 s = 24,59 | §=17.23 |5 =20.22
| N = 3 V=25 N=3%  flw=1 0 ly-3
Comprehension/| X = 36,61 X ='31.32 k= 3046 || T=-5.29 |5=-.33
Retention 5=1892  |S=2107 [5=2638 || §=12.50 5 = 18,31
Control N'= 28 N =28 N =23 |lN=28 ¥ =23
Group | : -




i

J'Tmm3h

Means and Standard Dev1at10ns of the Multlple Ch01ce Scores- (expressed in

terms of percent correct) and Changes in Multlple Ch01ce Scores for the
eomprehenSLOn/Retentlon Tests '

4

\ .

~Pre-Test - | Mid-Course | Post=Test || Change from Change\trom
| - o Pre to Mid- [Pre to Post
Course for  |for Those
, || Those Parti- [Participants
s ~ || cipants tak- |taking Both
- | ing Both Tests
Tests — _
Class o= 6056 [R=63.45 [T=50.20 %= 3.0 [F=-2.28
Merbers 5=12.93  |S=107 |s=1634[5=1L07 |s=13.02
. (N =36 N =25 N=36  |fNz25 N =36
Comprehension/ (X = 61,31 [F= 5628 |%=56.35 =503 * [5=5.02
Retention (S =13.49  |§=121.63  [S=1541]6=17.02 J$'=10.33
Control N=28 N=28 N =23 N=28 N =23
Group B - | ‘ |
% ‘ 49 '
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The amounts (expressed in. percentages) by which strategy
class members outscored the control group on each of the ' :
comprehension/retention tests are presented in Table 4 .
(only participants who ‘took all three tests are included in
the data display). The data in this.table further illustrates
the effectiveness of the strategy training; the class
members outscoredhthe’control.group by greater percentages
on the mid-course (19.93%) and post tests (18.19%) than. .
on the pre test (3.42%).. Further, it appears that the . T

.'traipingvhad,a,greater influence on the short ansWer =

~ sub-test than on the multiple choice sub-test.. On the’
short answer pre test the class members outscored the controls
by 8.14% while on the mid-course and post tests~the¥ outscored
the controdls by 30.15% and 31.02%, respectively. With the

-multiple choicé portion the class members performed .10%
lower than the controls on the pre tests while on the
‘mid-course and post tests they outscored the controls .
. by 12.83% and 9.28% respectively. The relatively greater
impact of training on the short answer sub .tests is
especially encouraging since these tests are much. less likely
to be influenced by guessing and differential test taking
‘strategies than the multiple choice tests. -
, . rhne data presented in Table 4 suggest that the _
major effects of the strategy training occurred prior .-
to the mid-course test (the percentages by which the »
class members outscored the.controls are at or near "

-their peaks for each of the measures at the time of '

the mid-course ‘test), Although this is a teneable

'hypothesis'theré.are other factors which could have

influenced these results. First, as has been stated

earlier the mid-course test appeared to be more difficult

than the post test (i.e., the control group's changes

from the pre-test were more negative  with the mid-

course than with the post test; further, this ordering

was supported by subjective ratings elicited from the

subjects). It is possible that the strategy training

has a’ greater impact on more diffiéult materials thus -

producing the results exhibited in Table 4. Second,

during the training subséquent to the mid-course test

and prior to the post test the class members were sub-

- divided into three groups and' eacth dgroup was trained

on a different analytic comprehen\sion/retention%

- 39
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| ThePerce'ntage Anounts bp which the Strategy Class Nenbers Outscored the

. Control Group On each of the Conprehension/ Retention Tests © Mean Diffarences
otween the 1o Groups expressed as percentages of the Control Group 5 Mean Scores

X ‘

ﬁ 'vgge--Test o __Mid-Course__T'est___ Post-Test
Short | Wltiple | -Total]  Short iltipld Total] short | wultiple| Total ||
Miery Choiee | 1° Mgiers| || Mnvers| Chole
e e am ‘ g

OURNIERURNR I 71 I LR X XY I RV EX R TR
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[Only Partrc1pants vho took all three tests are 1ncluded 1n this data
summary ¢ ¢lass memberN 24 Comprehensron/ Retentron ControlN 23]




teopniglg ¢ paraphrase/imagery, key ideas and networking.
© Fuxtll®r. members of these groups were strongly encouraged
to y5e Y{yese techniques in studying for the post test.
If on® Qp more of these techniques were not,as effective
(2t the time of testing) as the more. global stragey (i,e.,.
MURDFR With free.recitation) taught prior to the mid-
cours® tost (see Appendix B) then the data in Table 4
would nOt be unexpected, This last Possibility will be
e#p1oted jin the following paragraphs. S

Between the mid~course and Post test the strategy
clagg wayg djivided into)three groups based on their
statfd Pyegfereénce for particular comprehension/retention
sub-strateqy (the sub-§trategies were described and the
Stuggnt3 rated them-in ‘accord with their preference) .-

Each 9rQyp received. approximately 4 hours of training g
on of® 8f the following strategies: Paraphrase/Imagery, '
Key fdedy or Networking (see Appendix B). At the time of
PoSt 3sSygSment students were strongly encouraged to use

the s¥b~ytrategies they had received. A comparison )
betye®n tpese groups indicated that there were no significant
djiffefeNges petween the "change" scores from the pre to

post teSt (each..group had an N=12). Hgwever, Table 5

does indycate that there: were substantial differences

in tp® ParCentage amounts py which these groups outscored\
the ¢Ontypl group. For example, on the short answer sub-

- teSts the Networking group performed. 1.16% below the controls
‘an tp® Ple test and 42.26% above the controls on the post °*
teSt, FQr the other two groups the differential was 4
Subgrantizlly less (5.39% above on the pre and 16.36%"

aboye oN the post for Paraphrase/Imagery.and 11.95% above

On tp® Pre and 29.42% above on the post for the Key Ideas
qxQup’ . - ’ :

Taple 6 Provides data for the strategy sub-groups on
a1l ghregq tests. Again, the percentage amounts by which
theye 9FOypPs outscored the control group are illustrated -
(n®te? Xpe lack of congruence with Table 5 ig due to .the
redyction of the group Ns necessitated by the fact that.we

o
<y
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The Percentaqe Anounts by which the Strategy Sub-Groups Qutscored the Control
Grozgonthe Pre and Post Comprehension/ Retention Tests : Mean Differences

betwgen the Strategy Sub-Groups and the Control Group,expressed as percentages
of the Control Group's Mean Scores, , S

\

o

. Dre-Test Bost-Test
K | Short |Multiple |Total Short |Multiple |Total
; Answer |Cholce /I Answer [Choice
= T \
Pafaphrasey | | R N
Imagery 5.39 1 135 [3.03 16.36 |7.67 11,22
(N=12) | | '
ey Tdeas | 1195 [-Lov 447 | w2 |40
W=12) , . A
Rtworking | <116 |-417 |88 | 4236 | | 1042
=1 , | [




~ Table 6‘ e ‘ » ﬂ'; )

The Percentage Amounts by vhich the Strategy ub-Groups Outscored the Contro

Group (N = 23) on each of the Comprehénsion/ Retention Tests : Mean Differences -
between the Stratety Sub<Groups and the Control Group expressed as percentages

of the Control Group 5 Mean Scoves, .

/

. - PrefTest. Mid-cowse Test .. , Rost Test
{Short |Multiple Total Short Multiple|Total | Shokt Maltiple Totaf;r
Answer|Choice | || Answer Choice, ‘@ | |Ansyer|Choice |+
Paraphrase/| | - N y T . h
Imagery . | 6.35 | =114 |2.06 | 19.48414.10 16,35 | 7.47 | 9.2¢ [8.57
(N=8) " | o | - |

o

Xey Ideas | S I A R IR
W=g  [i5.6 |©3.58 18.87 || 44.81 |14.81 21.01 1 146,40 |14.92  17.84

€

. ‘ -
i

Networking - o il | o
(V= 8) ] 265 -2.93 |-.41 || 26.62.[.9.52 |16.35 | [38.67 | 3.91 p2.48

Yy
‘ Paraphrase/Imagery,
. - . Key Ideas. and
| o o | . Networking training
' ///\' L e - occurred hetween .
the mid-course and » -/
“post tests ‘ - C

4




- have included in Table 6 orffly those -participants that took
~all three tests). ‘It is particularly instruvctive to look at.'
- the changes in percentages from tHe mid-course to the post -
‘“test. .On the total score the Netwbgkigb

‘scored the control group by 16.35% on the mid-course test

',group (N=8) - Qut -

and by 22.48% on the post(test, the Key Ideas group (N=8)
outsdored the control groups by 27.01% on the mid-course: and
27..84% on the post (please note the pre ‘test percentages),.
and the Paraphrase/Imagery group (N=8) outscored the con-
trol group by 16.35% on the mid-course and by .only 8.57% on-
the post. - In other words the. Networking group increased
itsadvantage over the contro¥s from mid-course to post =
while the'Key Ideas groups maintained approximately the

same advantage and the Paraphrase/Imagery group decreased
its advantage. Therefore it is reasonable to speculate that
the peak in class-control differences at’ the’midcourse o
examination may be due to thelack of. impact of the Key.
Ideas training.and the apparent negative impact Qf the
Paraphrase/Imagery training. The only group that ‘seemed

to benefit from the sub-strategy training was the Networking
group. Consequently, if all class members were taught
Networking then one would expect that the-class-control
differences would have been greater on the post test than

on the mid-course test (note: it is also possible that

the utilization of equally difficult- mid-course and post
tests would, influence the results in the same way). Based
on the-data presented.in Table 5 and 6 we have decided to
focus our future. research and development efforts on the

" Netiworking sub-strategy.

\ , o ‘ R :
The reasons for the negative impact of the Paraphrase/ -

'Imagery training on post test performance are not readily . o

apparent;. especially in light' of prior, work with versions- :

‘of this‘techﬁique (e.g. Dansereau, et al, 1975). Theré

are two possible explanations. First, evaluators of
paraphrasing and imaging have typically used shorter
materials (generally passages of 1,000 words or less; ,
in this study the passages were approximately- 3,000 words -
in length). Because these techniques' do not emphasize

. organization of the material they may be relatively ineffec- -

tive with longer passages. Second, studepts,chqse "WhiChi.
type of training they would receive. The .Paraphrase/

.Imagery technique was undoubtedly_perceived.as the easiest

technique to learn and implement, consequently @t'may have
attracted relatively unmotivated students.  Their

\ | o . S
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pg;formance,on the post test may be mgre refle:tive of
motivational deficits than strategy deficits. Althatigh
we plan to explore both of these possibilities in future
studies they will not be in the 'mainst¥eam of our

!

i research progran.

There is one-final substrategy comparison of
intérest. For the mid-course c¢omprehension/retention ‘
assessment the class was divided into two groups: ‘those .
that studied’ individually (N=18) and those that studied L
'in pairs (N = 7, one of the 8 students originally '
assigned to this condition was unable to take the test)
All students had experience working in pairs during the
. training.prior to the mid-course examinations-.. ‘- Those
& ' 8 students who rated their pair experiences most positively '
- were assigned to this group. Although our main interest
was in the effectiveness of the strategies as applied by
,individuals we did want to determine if the MURDER '~
» 7 executive routine woyld be useful in guiding pair. imter- _
" ‘action. -In part, .this comparison was designed to extend prior
work indicating the potential effectiveness of leaming .
dyads (e.g., Schmerhorn, Goloschmid & Shore, 1975).- |

p4

3

An analysis of t es/ from pre to mid-comrse
indicated that .there wel p#istically significant o
differences between the perfo ce of pairs and individuals, 4§
although' the. pairs on the average, prbduced more positive
“change" scores than did the individuals. ' (Total change. ..
from pre to mid-course equaled +3.9 for the pairs, -.4 -
for ‘the class members studying individually. and =5.% the
controls.) The small sample'size for the "pair" group ,
(N = 7) probably reduced the possibilities for significance.

° I 4

Table 7 presents further information concerning the
. performance of class members who studied in pairs asd as -
individuals for the mid-course test. ‘The percéntage
amounts by which these two groups outscored the control
group on the pre and mid-course. tests are illustrated
in this table. These data further illustrate the apparent’
advantage of pair studying over individual studying. As’
.a consequence of these results we are planning on conducting -
-additional studies to explore the impact of 'pair learning.

t




1 PO Table 7
L ! ' . . " .
The PercentageAmountshw'whlch the class members who studled in Palrs and
Individually for the Mid-Course Test outscored the Control Group (N = 23)
on each of the Comprehension/ Retention Tests : Mean Differences between
the Strategy Class Groups and. the Control Group expressed as peréentages

of the Control Group s Mean Scores. T
’ . ) L ; ‘ ' ..\ ) o
N 'Pre-TeSt' - Mid-Course Test
t / : . o

. Short Multple | Total. Short‘ Mult;ple Total _
o Answer |Choice |\ _Answer! Choice N
Students who C | -
studied in Pairs | . . | IR
for the Mid- 16,40 |-6.51 13.09 || 45.45 _15.52r,'p27.73~n' -
Course Test | AR IR SN
(N=T)

Students who | [ o , . )
studied Indi- - “ . | .
vidually for the |0.00  10.00 0.00 || 19.16 | 10.41 . [13.98
jid- Course P . L |
Test ( 18) |

T
I
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Self-Report Measures. - The self- report measures were.
] " scored according to pre-determined keys and a aotal
- - score was created for each 1gdmv1dual ‘on each test. The -
' pre, post, and "chande" (from pre to post. course administra-
tion)¢ score means and standard deViations for, the four.
'self report measures are presented in Table 8. The
e .different sample sizes reflected in Table 8 dre a conse~ .

: rquence of the fact that uncompleted self report 1nventor1es
were not’scored. Because there were initial mean differ-
»ences between‘mhe two groups- of. partieipants’ all statistical
analyses were performed ‘on the mean chanqec from pre to -
post admlnlstratlons.

) R

: One tailed t tests-comparlng the pre to post change
~scores of class members with those of the controls

" reached significance on three of the measures and
approached significarfice on the fourth?  ~Strvey Of Study
Habits and Attitudes (t=2.57 (39DF), p<.0l), The Test

.. Anxiety Scale .(t=2.60 (45DF), R<.01), the Learning Attitude’
:;/f Inventory (t=3.57 (48DF), p <« h) and the .Concentration
»~ ~ " Questionnaire (t=1.55 (44DF) p‘< 06). 'In 1 cases the

S class members reported greatér posxtlve changes on
: academlcally related d1mens1ons than dld the self report
'tontrois. ‘ ‘ 7
\ o ey A _ . : D
A HOWever, these résults may have been confounded by
;)'either or both of. the ‘following factors. Because the
class membg¢rs were generally lower than the controls on:
. the pre measures, the 51gn1f1cant effects may have been
" due to "regression toward the mean." The power of this
type of explanation: is substantially drmlnlshed in this
case because preV1ous administratd ave shown that. these
four measures are “very reliable. JIn a#dition, on the
‘Survey of Study Habits and Attitudeé¢s the class members .
scored below controls on the pre test and akove this B A
group .0on the post test. This result would not be expected
if the onlysfactor operatlng was "regression toward the
mean., . . o ~ . ‘ ] { -
. Another potential explanatlon for the results is 3
~that the class members may have been "yea saying” on’ the
post measures. The fact that the class members did not
- show slgnlflcant changes on some of the items on theése scales
reduces the posggbility the the group s re§ponses to, the '
post measures wet artlfactual.v :

LY ‘47 B ‘~: £




e Tab1e8

" Heans. and Standard Deveatlons of the Pre, Post, and Change seores for the Four
self Report Measures. |

Y

" Brown-Holtznan Survey of - MOdlfled Test

Study Hahits and Attitudes | Anxlety Scale(Lower Seores lndlcate less
B - | | anxxety)
Pre~ * | Post- Changi from || _Pre— ;[-qutf ‘Change fron
course | course | Pre tp Post _course | course . |Pre to Post
o . ‘ - u' - X - . ‘ | : - - '\ - "‘ ,
Strategy | x=24.7|%=29.9{x=5.0 || = %=5.¢ x=11,13| x==14,3
(Class 7 s=10,3] s=11.1 | s=6.3 S 5=l |s=22.3 | s=T19,6
~ {Members | n=25 ' |.n=25. |n=25 R n=3) (n=d3. | me 33
& “, B : T | ‘ \‘-.
P et | w0l w6 s X693 K698 | ke 5
- [Report | 5= 9.5] §=19,3 | 56,9 w65 50,6 | s=10.8
. [Controls | n=lf. | n=l6 |nsle | el dneld | nsld
\ b




table § (Continued) . o,
|
|
|
Concentration Questiomnaire - Learning Attitude Inventory"\
, Pte: .- |Post~|Change from | | - Pre- Post- | Change f}om-
| course |course [Pre to Post ___course | course |Pre to Post
trategy | X140 [®1084| %143 || X8| 32 %501
Class s= 37.7 [ s= 31.7| 5=27.5 | - 5=10.9 | s= 11,8 5= 7.0
- |Members: | n=34 |n=34 |n=) 1 0= 0= |n=3d
, i ‘ | ‘ ' ' ' . !
. i |
ooy o S _ ‘ . _ - L
o (Self- ) x=205.0] x=204.8) x= ~.2 | = = | = -0 x=mid e
Report 5= 39.8 | 5= 31,1 =269 . 52109 s=71.8 8= 6.2 |
Controls | n=12 |n=12 | n=12 | n=16 | n=l6 | n=16.
A / ]
S
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Although the confounding fattors cited above cannot
be cogpletely'discounted; it seems very likely that the .

- learning strategy training had a positive influence on the
academic. behavior and attitudes. reflected in the four self
report measures. Because the sample sizes were relatively’
small (especially in the case of the control group) sub- -
sequent studies will be designed to replicate these results.
In these studies an attempt will be made to create control
groups with pre means equal to those of’ the strategy .
groups in order to eliminate potentlaL.confoundlngs due to
regressions toward the means.

N CONCLUSIONS AND FUTURE DIRECTIONS

The comprehenslon/retentlon and self-report results
coupled with the positive feedback arising. from the | '
students' course, evaluations would indicate that the strategy
system and tralning were impactful in constructively altering
the students' learning behaviors and attitudes. 1It is

- difficult, however, to determine from this data what aspects
~of the strategies and training were most responsible for

~ the positive changes. The most. salient possibilities

- along this line are student interactions during studying
(pair learnlng) and the use of theé networklng technlque.
As indicated in the results and discussion section, students
‘using these strategies appeared to achieve higher levels
of performance on some aspects of the dependent measures-
than did students using other technlques.

In .addition to the formal assessments, part1c1pants
in the strategy training program w- ~_.:lso asked to in- .
.formally -rate the percelved value E'each strategy, com-
~ponent and to make suggestions for 1mprovement. Although
all tomponents used were rated positively, networki
pair learning, concentration manag ent and the. MURDER
executive routine received .the high€st ratings. .The. L
-impact of these h1ghly rated aspects of the program w1ll
be explored 1nd1v1dually in a series of: studles. ”
Even though the program.was generally successful,
suggestions by the participants and observations by the
instructors during the conduct of the course has in-
dicated a number- of dlrectlons for improving both the-
~ strategies and training methods. Since the conclusion
of the course we modified and streamlined the set of com-
ponents and aresin the process of administering them in
the -context of intensive workshops. Our ultimate goal
is a 15 hour modularized training system that is sub-

stanj;laljcy 1 nqi-nnn{-or—1 nﬂnnanﬂan+-
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APPENDIX A

The M.U.R.D.E.R. Process: A

Comprehen51on/Retentlon RS
\w\ Executlve Routine
r
' MURDER : SIX EASY STEPS TO BECOME AN. OVERPOWERING LEARNER
o | - . _ T
¥
MOOD - (1) GET YOURSELF. IN THE MOOD FOR LEARNING.
///», , ‘ |
- 'UNDERSTAND =~ (2) READ FOR UNDERSTANDING. (
PECALL (3). CLOSE THE ;tOK AND RECALL AS MUCH OF .
' | THE MATERIAL AS YOU CAN.
Y . . : . :
DIGEST (4) OPEN THE BOOK AND RE-PROCESS THE MATERIAL .
IN ORDER TO DIGEST IT.
. I“ ¢ -
EXPAND (5) EXPAND AND DEEPEN YOUR UNDERSTANDING'
) .~ AND YOUR ABILITY TO RECALL BY ASKING
. QUESTIONS. |
REVIEW YOUR ° (6) AFTER TAKING A TEST REVIEW YOUR MISTAKES.

TEST MISTAKES

¥




 MURDER : SIX EASY STEPS TQ BECOME AN VERPOWERING LEARNER

(Inhale textbooks i ,crush , -

ts, and destroy
llegt!l)y k)

.MOOD (1) GET YOURSELF IN THE MOOD YOR LEARNING. = HOW?

tests with your burning it

»

(3d) Find a good TIME (SCHEDULING) .

(b) Find a 'good PLACE. (THE HANDI
ON THE WALL). C

* (c) Clear your MIND (Dou;T DRAG I
KITCHEN SINK) :

& oo AND I L

(d) Thlnk p051t1vely about -what you are -
going to be doing: (IF YOU CAN TALK
YOURSELF OUT OF STUDYING, YOU CAN
TALK YOURSELF INTQ IT)

0

UNDERSTAND (2) .READ FOR UNDERSTANDING.

(a) NOTE difficuit places in the material.

(b) Don't worry about trying to ‘remember
the material or trying to totally
understand difficult portions; fOllOWlng
the author's main train of thought is
all that is needed at this stage. >
(SEE THE AUTHOR AS A TOUR GUIDE) . '

(c) “SPICE" UP THE MATERIAL YOU ARE READING
(FORM . PICTURES, GET EXCITED MAKE JOKES)

NOTE: Stop reading after 10-20 minutes or 5-10 pages
or when the author shifts topiecs.” This is your
PERSONAL decision and is something you will
have to EXPERIMENT with in order to. decide on
the optimal amount to do before stopping.

—



 RECALL

0,

/

(3) CLOSE THE BOOK AND RECALL AS MUCH OF THE
: MATERIAL ‘AS YOU CAN.

(a) You can write it down (perhaps on the
'Free Recall" Worksheet}; say it into
Ya., .tape recorder, or : say it to a friend.

(b) To ‘help you recall, use the "Positive,
: Suggestions" on pages 12 and 13 of
your-"”nderstandlng and Recal‘/ﬁBooklet:

(i) RELAX" (Breathlng,_Muscles, Fantasy)

(ii) IMAGE yourself back in the learning
s1tuatlon

Y ' (111) See 1f the information relates
to somethlng you already know.

(iv) Go back over what you have' already
recalled to give yourself more ideas

(c) Congratulate yourself on your recall
successes.

DIGEST

]

(4) OPEN THE BOOK AND RE PROCESS THE MATERIAL
IN ORDER TO DIGEST IT. -

(a) Pay partlcular attention to the materlal.
. you didn't recall and the material you.
" didn't understand on your flrst réading.

(b) Use the methods for solving understanding

problems where appropriate (See booklet
on solv1ng problems in comprehens1on if
‘ necessary)

(1) IDFNTIFY the souxce of the problem
(Word, Sentence, Paragraph, Passage).

(ii) BREAK the problem down into its
//parts, look at the‘SURROUNDING.

/ information, and go- to ANOTHER
SOURCE if necessary. .

i

(1ii) Make your BEST GUESS.

.



* EXPAND ~ (5) EXPAND AND:DEEPEN YOUR UNDERSTANDING.AND

YOUR ABILITY TO RECALL BY ASKING QUESTIONS.V

< (See-pages 18 and 19 of the "Understandlng
'-and Rerall" booklet):,

(a) Imag1ne that you could talk to the ©
- author. What . questions would you ask?

Q

"(b) What can t_he‘gaterj.al be used for?

wi, .
RN

(c) How could you make the material more
‘understandable and 1nterest1ng to
.other students?

\ S .
© gt gt

+

REVIEW  ~ (6) AFTER TAKING A TEST REVIEW YOUR MISTAKES .
YOUR (See "How to Learn from a Test"” booklet)
TEST

MISTAKES (a) Identhy thetypeS(af questlons you.

had trouble with.
/

. (b) Locate the source of-“your difficulty.

(c) Decide on a way of guarding against

the same mistakes in the future.
v ) . ,
- '( :
» AY
~—t ¢ "
R , 5

57 1,‘.!"
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APPENDIX B

’

' Schedule of Agtivities
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.
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L ey

Self-Report . Learning ¢
Controls - Strategies
- : @ Ctass o 300
oad e 'jf ‘ ’ -
Self-report = | ' |[Comprehension/
Measures' Pre ;Re ention ‘Pre

(N 21)

(

{ —Introduction to

“lrést and self- |
re,ort Measures
. \Pr .

~ (N=38)

o

1

y,6 ®

—-Goal Sett;ng
ant Schedullng
-Leak¥ning From
a Test
—Comprehens1on
Problem Solving

|Test (n=28)°

Comprehensiof/ = !

Retention. - i
-Controls © - .
ﬂflCompfehen51on/

Retentl.on/PreJ

6 weeks
(~ 12 hrs.)

Self- report
Measures:
Post ‘(N=16)

£l

Networkiﬁg

.Post and Compf%ﬁension/

Retention‘Post;gést

|

Key .

Ideas
i

19
A7

¢Paraphrase/
“ImagFry

" . "MURDER' i
—
aV !
Compreﬁ%nsion/
Retention Mid- : A
cburzg\?es@_ , - |Comprehension/

: LN ”  |Retention Mid-
Pairs * Individuals course Test
(N=7) . (N=18) (N=28)

\

Subgroups taught .

"Networking, ‘Key .

Ideas or Para~ . 6 weeks _
'phrase/Imagéyy (~12 hrs.)
-Concentration ' .- '

Management . I
—-Retrieval

N S Z -
/self-report Measures: Comprehension/

|Retention Post

[Test (N=23)

4
ey

. \ LY

s (N—12) (N=12)
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