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The Personnel and Training Research Laboratory of the Army Reseatch
Institute for the Behavioral and Social Sciences (ARI) conducts research to

support training methods to optimize skill acquisition and Tretention. A
variety of research is being conducted on the effects of various learning
strategiés on skill acquisition and retention, ARI ,» in cooperation with

the Defense Advanced Research Projects Agency (DARPA), is especially interested
in training that ‘improves the trainee's ability to learn.

This }eport'is one of a series on the development of the Cognitive Learning
Strategies Training Program. This report discusses training versus ingtruc-
tions 1in the acquisition of cognitive learning strategies. Research was
conducted at the University of Texas at Austin with the assistance of David C.
Duty, Thomas P. Washington, Diane Wiener, and Rita Ischys It was done under
contract DAHC19576-C-0026, monitored byv Jeseph S. Ward of ARI under Army
Project 2Q161102B74F, ahd funded by DAR§A.
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) TRAINING VERSUS “INSTRUCTION IN THE ACQUISITION OF COGNITIVE LEARNING
- STRATEGIES ‘

-7

BRIEF

Requirement :
4

) To investigate the effects of training versus simple ‘ilnstruction
in the acquisition® of cugnitive learning strategies.

Procedure:

A -series of three studies wap conducted. In the first study, 77
undergraduate students were randomly assigned to one of three groups:
. - feedback, no-feedback, and cortrol. Students in both experimental groups
received writfen directions concerning the properties of effective learn-
ing strategies and practiced using these strategies to learn the infor-
mation contained in a series of 12 learning tasks, In addition, students
in the feedBack group received individual feedback from the experimenter
about their use of the strategies” on the practice tasks. ’

In the second study, 100 undergraduate students were randomly assigned
to five groups: standard instruction, elaborated instruct’ion, tralning,
elaboratec tralning, and control. Students in the four experimental
groups were taught to use the method of loc1, a cognitive strategy_used to
learn and recall lists of words in a specific order. While the two
instruction groups were simply told how to use this strategy, the two
training groups received more extensive explanations and practice. The
= elaborated instruction and trajning groups were taught to use a story line

to make the loci more memorable. -
. !
In the third study, 36 undergraduate students were assigned to either
- an instruction or a training group. Students in both” groups were taught
to use the following three cognitive learning strategies: imagery, verbal
:laboration, and grouping. The training group received explarations of
the strategies, numerous examples of their use, provisions for ;ractice 1n
using them, and verbal feedback from the experimenter. The 1nstruction
group also received explanations of the strategigs but the descriptions
were less detailed, there were fewer examples, and no feedback was pro-
vided by the g}perfmeﬂter.

/
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Q. vii r .

. .y




Aruitoxt provided by Eic:

< o

Findines.

The results partially support the need for training, which includes
practice and feedback, to facilitate the acquisition of congnitive ledrning
strategies. However, the amount of training necessary to optimize learn—
ing appears to be dependent upon several factors, such as the difficulty
l¢ vel of the materials with which the strategies will be used and the types
of tests used to assess what has been learned.

»”

I"titi1zati1on of Findings:

The ¢nhancement of c(ertain types of learning through the .acquisition
of ¢ngnitive learning strategies has heen demonstrated.

The need for training to facilitate the acquisition and use of cogni-
tive learning- strategies was 1ndicated, particulaly when difficult tasks
and materials are used.

A need for further research concerning the use of cognitive learning
strategies and the optimal procedures Tequired to teach them to learners

was i1dentified.
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TRAINING VERSUS INSTRUCTION IN THE
ACQUISITION OF COGNITIVE LEARNING STRATEGIES

~

Introduction  __

~

A< scholastic achievement scores continue to decline nationally, many

-psychologists, educators, and parents have realized the need for educationdl

i

reform. The thrust cf much of the criticism of current educational prac-
tices centers around the dearth of effective instructional procedures which
could enhénce students' abilities to learn. Basic to this problem is the
belief that students will learn simply because they have been assigned a
task and have been provided v:ith an appropriate text or other instructional

aid. The underlying assumption that every student will somehow innately or

.

automatically acquire the skills necessary to learn and remember new infor-
mation is misleading. While many students do develop these ski]fs on their
own, little has beer done ;p systematize the proces§ of teaching learning
skills.

Effective learning strategies, such as‘fhé me;hgd of loci, have been
available for hundreds of years (Bower, 1970). Hohvver,\the scientific
study of these strategies has been neglected until recently. Within the
Jast few years a nunber & researchers have investigated several types of
highly effective learning and memory techniques involving elaboration of R
the material that is to be learned (Bower, 1970; Norman, 1976; Weinstein,
1978). Elaboration strategies enable the learner to enhance the meaning-
fulness of information to be learned by relating this new information to
the learner's current knowledge, or cognitive structure.

A study by Weinstein (1978) investigated the effects of an elabora-

tion skills training program upon the learning efficiency of ninth grade

- -
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Students. A variecy of learning strategies, learning tasks, and stimulus

materials were chosen to provide the learners with guided practice in the
use of elaborative mediational *skills, Unlike‘prévious studies, a variety
of cogn1t1vegstrateg1es including sentence elaboration, imaginal elaborat1on,
ana]og1es, drawing 1mp11ca+1ons, creating relationships, and paraphrasing
were inrluded in the training. The learning tasks selected rcnged from sim-
ple paired-associates and free récail to reading comprehension. Stimulus
materials were drawn from ninth grade curriculum materials in science,
history, English, foreianilanguage, and vocational education.

In this study, 75 ninfh-grade students were randomly a;signed to one
of three groups: training/experimental, control, or posttest-only. Stu-
dents in the experimental group participated in a series of five 1-hour
elabora{ion skill training sessions, administered at approximately 1-wéé¥
intervals. Students were exposed tuv a set of 19 learning tasks. They
were required to create a series of elaborators, or mediational aias, for
each of these tasks. Experimenter—provi&ed directions for the early tasks
emphasized the proﬁ;}ties of an effective elaborator. The latter training
sess ovided opportunities for additional practicg in using these !
skill; wit; little or no experimenter-provided instructions. Students in
the control group were exposed to the same stimulus materials but their
task was simply to learn the information without any type of strategy
prdhpts or directions. A posttest-only group was not exposed to tﬁe '
stimulus materials but did participate in the posttesting sessions. The
immediate posttest was administgred 1 week after the conclusion of the
training and the delayed posttest was administered.approximately 1 month
Tater. Both immediate and delayed posttests consisted of Leading com-

prehension, free recall, paired-associate, and serial recall ta.ks. éi:;ﬁ\

- , ! ;
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The results of the data analyses for the immediate posttest revealed
significant differences between group means on the free recall task and
Trial 2 of the paired-associate learning task. In each instance the ex-
perimental group's performance surpassed the performance of the control
and posttest-only groups, which did not differ significant]j fron-each
other. O0On the d;layed posttest a signif%cant difference was obtained for
the reading comprehension task and Trial 1 of-the seria]ilearning task.
Again these differences favored the experimental group. It seemed that
students could learn to uvtilize these elaboration strategies in a variety
of tac<k situétions but further research was §ti11 required to determine the
optimal conditions for their 1earnin§ and use.

A ;eSearch‘attesting to the utility of these stra:egies accumulates,
the issue of th to effectively and efficiently teach these skills arises:
is.it sufficient to simply instruct students in their use, or is extensive
training needed? If s{mply instructing learners ;n the use of cognitive
strategies is equivalent to more extensive trainiﬁéland practice, this
could save a great deal of time, money, and other resources whefi such skills
are taught in academic or training settings. However, it may be that ex-
tensive training is necessary to adequately develop these strategy skills.

The following series of studies was conducted to help resolve thi; issue.

The Effect of Corrective Feedback i an Elaboration

Strategies Training Program for College Students

Id
One of the first experiments conducted as part of this research pro-

gram pas a replication of the previously discussed cognitive strategy train-

ing/study by Weinstein (1978). The present study attempted to extend the
ndings to & college-age population. Also investigated was the effect

; . .. . 4
of corrective feedback in teaching students to empioy cognitive stratggies.
-

e




Method
Participants. The 77 students who participated in this study were
drawn from several sections of an introductory educational psychology course
at tne Umiversity of Texas at Austin. Participation ir research was part

of their course requdirement.
Materials. The 12 learning tasks were drawn from the original set

used by Weinstein (1978). A variety of‘topics was included in these train-
. N : N .
ing mate-ials, such as recalling teTephgpg numbers, reading a passage about

Sam Hou,ton, and a passage on distinguisning arteries from veins. In
selecting the materials to be used in the present ;tudy, serial-like tasks
were omitted béﬁq<:e of the limitations of available time, and because
such tasks had not yfijded signifieant group differences in Weinstein's
study. Aiso, un]ikefth previous study, the materials were each typed on
a separate sheet o?\papgr, with directions and suggested strategies pre-
ceding the task’iise]f. The purpose of presenting all_of the materials
in written rqther than verbal form was to standardize the presentition
of the instructions for both feedback and no-feedback groups.

The paired-associate and free recall posttests were the same as those
administered by Weinstein (1978). Her Tists were constructed by random

selection from a pool of 154 wor. chosen from the norms published by

ﬁaivio, Yui]]e,.gié Madigan (1968) such that their ‘Cconcreteness ratings

. were in the range of 3.00 to 5.50 (based on a 7-point scale) and their
+ meaningfulness ratings were in the range of 4.75 to 6.75‘(representing
’ the average number pf associates given by an individual in a l-minute

| " period). The roading comprehension passages and questions were chosen

from the Science esearch Associates, Inc. (SRA) Lab IVa (1959) materials.

+




The passages included a tﬁb]fth-grade-]eve] reading' about the role of

males in the family and a thirteenth-grade-level reading about the history

F

of immunity from self-presecution. ks q .

Design and Procedure. Students were randomly assigned to one of three

. .
groups: feedback (N = 28), no-feedback ( N= 26), and control (= 23).

~

Students in each of the three conditions met in,groups of four to seven

for each of four 50-minute sessions. .Theufour;séssions were separated by
1-week interva]g. Each of the first three sesgions consisted of the pre-
sentation of four learning tasks, requiring approximately 10 minutes per
task. Students in both the feedback aﬁd‘no:feedback groups received written
directions concérning the properties of effective elahoration strategies

and sugggstions for using strategies considered, appropriate for ea;h task.
Students in both of these groups were required to créaté a series of elabora-

N -

o : . L . e
tors, o mediational aids, for each of the learning tasks. Directions and :

suggestions became less specific for the later tasks as the students became

more adept in using the technigues. (A copy of- the directions and these

task materials can be found in AppendiX A.) C o
The feedback and no-feedback grouns received the same directions ex- {’f

cept that the feedback group was told that the experimenter would look
at their learning aids. ‘As the studeqts were working on the tasks: the
experimenter <poke individually with each student in the feedback group
to discuss their aids and pggvide sdpportive and directive feedback and ,
guidance. This included agreeing witn the student that some of the tasks
were difficult, an& suggesting an example of a mediational aid for thos;
who Were -having difflculty, as well as encouraging those students who

were prodncing appropriate aids. Students whose aids indicated that they




. . - .
had missed the intent of the directions were provided with a verbal ;um-'
mary of the directions and given additional examp]es‘of appropriate mediators.
"As the sessions progressed and the students became more skilled, less direc-
tion was provided by the experimenter.
, Students in the no-feedback grsup received the éame tasks and directions
~ but did not receive any feedback or guidance from the experimenter. The
control group also received the same tasks to 1éarn, but were cnly told to
learn the materials on the task sheet. No suggest;;;;,as to how they might
try.to learn this materiil were provided.
Testing occurred during the fourth sessior. A1l students were tested
on paired-associate, free recail, aﬁd reading connwrehension tasks, in that
order. . .
For the piaired-associate test,'?1 word pairs were presented one at a
'fime on a Da-Lite screen using a Kodak slide Qréjector with an autométic
timing device. The study-test method was used with an‘8-second exposure
~ of each pair for the stu&y‘pprtion and an é—second exposure df each
stiﬁu]us for the test portipn of each trial. Two complete trfé]s were
diven to all students. The word pairs and the stimuli were presented in
different random orders on each trial. ' ..
The free reca11'test included 20 words which were presented one at
a time at the rote of 6 seconds per word. After,all words were prégent;d.
."the students were given é minutes to write down as many of the words as
they could remember wittht regard to the order of p;ésentation.
For the reading comprehension test, students were given 5 minutes
to study the. reading selection. These were then collected anc a shéét of
questions was &jstribyted. Students wg:sh:iven 3 minutes to answer 10

J
questions about the reading. This procedise was also followed for a second

\} T
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reading task.

Results and Discussion

-
-

patred-Associate Learning. A two-way analysis of variance (groups. '

x trials with repeated measures on trials) indicated a significant inter-
action between groups and trials (F(2,74) = 4.33, p < .02), as well as a
significant main effect due to groups (F(2,74) = 5.04, p < .01) (see
Tables 1 and 2j. On Triai 1, the feedback and no-feedback groups did not
differ from each other, but both groups did perform better than the control
group. The control group benefiteé/ésst fron the second trial, where its
performance was not different from the other two groups. Thus, the use of
learning strategies aided in recalling the word pairs for Trial 1, but the
addition of feédback did not seem to have an effect. These findings are in
contrast to those of Heinstein's (1978) studv. For her ninth-grade students,
the significant difference was- between the experimental and combined control/
posttest-only éroups on Trial 2 of the paired-associate test (p < .05).
She concluded that at the earﬁy stages of mediational skill acquisition,
greater time and practice may be}required for the creation of mediational
aids than was allowed in the first trial in hgpfstudy.' The results of the cur-
rent research would indicate that this may also depend on the age or educa-
tional level of the students.

Free recall. The results of a one-way analysis of variance indicated
no significant diffef€nce between the groups (see Table 3). Weinstein (1978)
found significant differences between the experimental and combined control/
posttest-only groups (p < .01). It is possible that. the discrepancy foundx
in these two sets of data is due to the nature of the task it§b]f; Free v
recall is the least structured,of the tasks included in the posttest.

It may be a moderately difficult task for ninth graders. but fairly simple

71 \{J , \A\‘/




‘TABLE 1

!

Scurce Table for Analysis of Variance of the

, Paired-Associate Learning Task

Scores in the Effect of Corrective

Feedback Study_

Within

et
Source .SS df MS F [ \
2o0urce 22 ar = L
Groups 355.06 W2 177.53 5.04 < .01
Trials 2221.78 1 2221.78 448.26 < .001
Gr pS X
Trials 42.96 2 21.48 4.33 < .02
3
Error 2607.11 74 35.23
o Groups \/’/
Error 366.78 74 ., 4.9

¢!
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i ) TABLE 2
Means. gnd Standard Deviations of tne Three Groups by Trials on the Paired-Associate

Learn1ng Task in the Effect of Correct1ve Feedback Study

E]

Trial 1 Trial*2
Group N : Mean SD Mean ] -SD
Feedback 28 8.36 4.03 15.68 4.72
§
No-Feedback 26" | * 8.85 5.13 15.35 5.21
Control 23 4.30 2.82 13.35 4.38
2.
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for college students. The use of mediators would therefore facilitate
;he performance of the younger students, buf not of the older ones. Or,
perhaps the college students spontaneously used mediators and, f%erefore,
did not benefit as much from this form of the training.’ These hyptheses
are partially supported by the fact that the college level control group
averaged more words recalled than the rinth-grade control group (9.35’.

versus 7.32) gut the experimental groups were the same (]0.07'versus 10.90).

R8ading Comprehension. Analyses of the readiné compﬁshension data
indicated no significant diffefences between groups {see Table 4). This
appeared to be primarily due to‘S ceiling effect. The maximum score on
the tesfs for each of the two reading comprehenéion measures was 10. The
mean performance for all groups was 8.7 on the first test and 9.1 on the
second, with very little variabil}ty existing among the three groups. Ai—
though the pilot te@t\results indicated that the reading materials were
appropriate for this population, it is possible that the multiple-choice
questions used were too easy. Later rescarch conducted with SRA.(1959)
readings from the same levels, but with rewritten questions, has éubported
this interpretation. .

In summary, it mgy be possible tﬁat the educational level of the stu-
dents \contributed to the lack of consi;§9nt diffe(g;:;s on the learning
tasks #n this study. On a post-experimental questionnaire many of the
students in the cuntrol group reported using their own fairl} weli-developed
strategies in the learning situation, thereby diminishing the differences
between the three conditions studied. Weinstein, Wicker, Cubberly, Roney,
and Underwood (1980) also found that a high percentage of college stu-
dents spontaneously use elahboration strategies to learn tasks similar to .

those used in the present study.
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~ ° TABLE 3
Means and Standard Deviations for the Three Experimental
LR
Groups on ‘the Free Recall Task in the Effect
of Corrective Feedback Study
::4‘
Group N Mean sp
Feedback 28 10.07 3.30
No-Feedback 25 10.35 - 3.12
i e
Control 23 | 7 9.3 2.04
S ;>
r,
v
TABLE 4 /
Means and Standard Deviations for Three Experimental -
Groups on the Two Reading Tasks in the
Effect of Corrective Feedback Study
{
Reading 1 Reading 2
(12th grade level) (13th grade level)
Group N Mean SD Mean SD
Feedback 28 8.75 1.32 9.04 1.14
No-Feedback 26 8.62 1.24 9.27 . 1.04
Control 23 8.65 1.11 9.00 1.38
{
F . 9

i




At the same time that the present study was performed another experi-

ment was conducted that examined the relative effectiveness of training
college students in the use of the method of loci, a cognitiYe mnemoni%j
strafegy, versud simply instructing students in its use. The method

of ioci was selected because }t is a well documented memory aid with a

fairly standardized set of instructions. Thus, one could anticipate that

the instructions would be effective in improving.performancéf\“The question
of interest was wﬂether additional training in the use of this method would »
significantly improve performance above the level achieved by instructon

~&

only.

.

Training Versus Instruction: Method of Loci

The method of loci invdlves using the following processes to assist
in }3(577;;9 a 1ist of items in a specified order. First, a series of loci
or places are selected. These places can’Le around the home or neighberhood,
or they can .e aloog a commonly taken route. After memoriiing these locations,
the student learns and reﬁembers sts of words by associating one word with
each of the memory locations. (;j: seeond part of the process is achieved ‘ O
by creating a clear, novel mental tmage th2{ includes the memory location

and the object or idea represent~d by the\wg:d. In this way, as the learner

menta]]y moves through the locations he or she\1s able to recalTthe mental

ima4es and remember the words stored there.
It is now w.deny accepted that #he method of\loci is q/v/;y efficient

mnemonic technique (Bower, 1970; Yates, 1966 Add1t1ona]]y. for this
study, it was postulated that an e]abora;ed version of this method involv-
ing the develdpment of a story line including the loci would further assist

recall, in spite of the additional memory burden this strategy might

.

create. This story line was expected to aid recall by having each lacation. ’
)1
\‘l‘ ~ 7
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follaw in a logical order related to the theme of thc story created in-
dividually by each student. In summary, the purpose of the.present study
was: to determine the relative effectiveness of training versus standard
instruction in both elaborated and non-elaborated ‘versions of the method
of loci. . ' R
Me thod .
Participants. The 100 students who participated in this study welre
drawn from several sections of an introductory educational psychology course
at the Universify of Texa; at Austin. Participation in research was part
of the course reqqirement.
Matérials. From the norms developed by Paivio et al. (1968), 120
words were 9ivided into six lists of 20 words, with each‘list contéinipg
half higﬁ—concrete words (ratings in the range of 5.75 to 6.96) and half
low-concrete words (r;tings in the range of 1.73 to 3.88). In addition,
the average meaningfulness values of the abstract words was matched to that
of the concrete words on each list. These values ranged from 5.0 to 6.0

across lists.

Design and Procedure. The students were randomly divided into five

groups of 20 students per group. All training and testing sessions were
conducted in groups of four to seven individuals. In most studies involv-
ing the method of loci, the,students are first given instructions in the
use of the technique, then an opportunity to select their locations, then
a practice word list, and finally a test to determine their level of
mastery. For the standard (non-elaborated) instruction group, this in-
structional procedure was used. (A copy gf these instructions is included
in Appendix B.) After receiving this explanation of the purpose and pro-

cesses involved in the method of loci the students were asked to select a
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series of 20 memory locations, or loci, that they could use to remember a
series of wo?ds? These loci had to be campus Tocations -such as buildings,
statues, offices, flagpoles, or other objects or places that they were fa-
miliar with on the universjty g;ounds. They were also reminded to make each
location unique and distinct so that it would be easier for them to ;ecall
H&w to travel mentally from one location to the next in a logical and con-
sistent order. Ten minutes were allowed for tHe studentg to create and

1

memorize their list of locations. .

After learning their loci the sfudents practiced using the method with
a list of 20 words. The words were presented at a 5-second»rate on a Da-lite
screen using a Kodak slide projector with an automatic timing device. After
studying the word list the students had 3 minutes in which to recall the 20
words in the“order of presentation. k

Upon completion of the practice list the posttest was administered.
sThe students used their series of loci to recall two additional lists of ZQ
wordgiw The procedure was the same as that used with the practice list. The
words were presented at a 5-second rate and there was a 3-minute recall
periodf

Studé;;s in the elaborated instruction group followed the same pro-A
cedure but received additional instructions directing them to use the elabor-
ation strategy of developing a story line while practicing the method of
loci. (A copy of these instructions can be found in Appendix C.)

"The non-elaborated training group received a separate l-hour p}actice
session prior to the test session. During this additional session they re-
ceived the standard instruction for using the method of loci, an opportunity

to select locations on a route between their home and the campus, and

lists. Corrective feedback concerning their use of

¢
three 20-worgd practice

O
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the method was provided for each stgdenf after each ‘practice list. One week
later these students returnedrfor the test session. The procedure used in
the test session was the same as that for the instruction groups. However,
since the students in the training group had a%f?gay practiced using the
method of loci, the discussion of the technique was treated as a review.

The elaborated training group went through the same pfocedure AEche
non-elaboratea training group but received additional irstructions‘direct1ng
them to use the strategy of developing a story line while practicing the
method of loci. Finally, students in the control group did not receive any
mnemonic instructions or practice but did take the posttest. They were
instructed to use whatever strategy they thought would work best during the
serial recall task.

sults and Discussion

A three way analysis of giriance,gn the number of words correctly re-
called (yroups xconcreten2ss x {ié{é) witn two within subject factors,
concreteness and lists, revealed a significant main effect for groups, F(4,95)
= 9.48, p < .001 (see Table 5). A Newman-Keuls post hoc analysis indicated
that the training, elaborated training and elaborated instruction groups

did not significantly differ, nor did the instruction and control groups.

However, the two trainin¢ groups and the elaborated instruction group were

significantly different from the instruction and control groups. Therefore,
training was srown to be somewhat more effective than standard instruction
for teaching the method of loci. The finding that the instruction group
did not perfor . significantly better than ‘the control group is inconsistent

with previous studies using the same procedures (Crovitz, 1969; Montague,

oS

1972; Norman, 1976; Ross & Lawrence, 1968) . -
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Source Table for Analysis of Variance of Scores on the
Serial Learning Task in the Training Versus Instruction:

Method of Loci Study

. Source ss 4 M Fp
Groups © 474.86 4 118.72 9.48 < .001
Concreteness 26.24 1 86.24 27.21 < .00
Lists 19.33 1  19.36 _ 8.91 <.0l
Groups x Concreteness 9.81 4 2.45 1.44 N.S.
Groups x Lists 11.69 4 2.92 1.34 N.S.
Concreteness x Lists 1.96 1 1.96 1.39 N.S.
Groups x Concreteness

x Lists 27.64 a 6.91 4.90 < .01
Error 1189,80 95 12.52
Groups \\\\
"q -
Error 161.45 95 1.70
Concreteness
Error 206.45 95 2.17
Lists
Error 133.90 95 1.41
Within
2




.The addition of a story line did not appear to affect performance when

the elaboratea training group was compared to the training group, but did

appear to increase performance when the elaborated instruction group was
[ 4

comgared to the group receiving instruction only. In a 2 x 2 analysis of

~ ‘ .
variance (training x elaboration) on the total scores over both lists, the

interaction was significant, F(1,96) = 5.43, p < .05 (see Tables 6 and 7).

It appears that either training:(including practice) or elaborated in-

struction (through the addition of a story line) will significantly improve

performance with the method of loci wher compared to simple instructien

only. However, these effects may not be additive--the elaborated training
group's performance was not significantly different from either the ‘jf*;“~
training or elavorated instruction groups.

The significent main effect of concreteness, 5(1,95) = 27.21, p < .001,
was expected because high-concrete words tend to be recalled batter than 1ow-
concrete words. Also. as expected, the scores on List 2 were higher than
on List 1, F(1,95) = 8.91, p < .01. None of the two-way interactions were
sign%ficant.

The three-way interact on of groups, concreteness, an& lists was also
significant, F(4,97) = 4.90, p < .01. This interaction effect seems to bhe
primarily the result of differential practice effects on the instruction
and control groups' performance with high- and low-concrete words (Figure 1).

In summary, there is some evidence that training, with practice, or
elaboratiéﬁxthrough the addition of a story line can significancly improve

the effectiveness of the method of loci. Further research is needed to

determine the optimal techniques for training students to use this type

of strategy.




TABLE 6
Source Table for ‘Analysis of Variance of Total Scores
. on the Serial Learning Task in the

Training Versus Instruction: Method of Loci Study

Source ' 55 df MS

35 af MS F
Training 1322.52 1 1322.52  26.59
Elaboration 115.89 1 115.89 2.33
Training x Elaboration 270.09 1 270.09 ;;(43
Error 4774.83 96 49.74

Within

< .001
N.S.
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Table 7

Means and Standard Deviations for Scores on Two Trials of the Serial Learning Task

in the Training Versus Instruction: Method of Loci Study

TN
Trial 1 Trial 2-.
Group N Mean SD Mean SD
Training 20 16.50 3.35 16.65 2.70
Eilaborated Training 20 15.50 2.80 15.95 2.98
Elaborated Instruction 20 13.50 4.48 14.35 4.72
Instruction 20 11.25 5.28 12.05 5.11
Contrel 20 9.95 2.67 12.10 2.88
/
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Figure 1. Interaction of groups, concreteness, and lists in the
Training versus Instruction: Method of Loci study for training and
instruction alone (—~—), story elaboration (---), and control (---).

(TR = training, ET = elaborated training, I = instruction, EI = elaborated
instruction, C = control; Hi and Lo refer to conc&‘teness ratings of words).
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Training Versus Instruction: Cognitive

Learning®trategies -

- Since the provision of training appeared to be an important variable
in teaching students to use the method of loci another study was conducted
to see if training was equally important for othér, more general, cognitjive
learning strategies. Three gencral strategies were se]ected--imageEy, ver-

-bal elaboration, and grouping. 7

The c]usfer of strategies involving imagery calls for the formation
of a mental picture by the learner of the person, events, or information
to be learned. Verbal elaboration, as used here, involves enhancing the
meaningfulness of to-be-learned matérial by relating it to the learner's
current cognitive structure. For example, as a student or trainee reads y
through a passage he or she might ask and answer such questions as, "Whéi
is the purpose of this material?" or, "How does this relate to my knowledge,
experience, béliefs, and attitudes?" or, "What are the logical relationships
in the material?" or other similar questions which are designed to involve

6 the learner in actively relating to the new information. Grouping, as used

in this research, is actually a combination of strategies whereby the learner

first clusters information according to meaningful relationships by putting
similar materials together and them uses imagery, sentence formation, or‘
other forms of elaboration Qa learn the elemenés in each cluster.

The purpose of this study was to investigate the effects on student

performance of a more extens1ve, long-form of instruction compared to a

less extensive, short-form of instruction.

Me thod

Participants. The 36 participants who volunteered for this study were




college students enrolled in.freshman English classes at the University
of Texas at Austin. Two intact classes of 18 students each were used. One
class was randomly chosen to be the instruction group, and the other the
training group. Previous scores provided by the instructor indicated. that
these two grcups were equivalent on various performance énd departmental
reading measures. | 4

Mqterials. This study compared training methods using either short or
iong versiong{of instructions concerning the use of cognitive strategies for
learning from written materials. The writ;en materials consisted of short
passages taken from the SRA (1959) materials corresponding to ninth- and
fourteenth-grade reading levels. The ninth-grade-level passages were each
about 225 words long, dealt with fairly concrete topics, were relatively
unsophisticated in_content, and consisted of commonly 3?ed words. The four-
teenth-grade-level passages wene each about 400 words lond, dealt with more
abstract topics, were relatively sophisticated in content, and used a
higher vocabulary level than the ninth-grade readings. For this Stugy then,
the ninth-grade ‘readings were considered to be relatively easy and the
fourteenti-grade readings relatively difficult. .

Two passages were selected for the training portion of this study.
The first paséage presented was an easy one dealing with the physical re-
quirements necessary for space travel. Tne second passage, a difficult
reading, dealt with IQ.

The training materials for the two groups differed only in the lenqth
and elaboratior of the instructions for using the cognjtive strategies.
Both‘sets of instructions were in written form and were designed to be read

by the students themselves.

The elaborated, long form of the instructions consisted of explanations




of the strategies, numerous examples of their use, and provisioas for
praclice in using them. In addition, verbal feedback was given by the
experimenter. A sample passage was used to familiarize the students with

the cognitive strategies to be learned. The sampte pegsage was taken from

George Kneller's Foundations of qucation (1971). In this portion of
Kneller's work he challenges a number of fundamental issues in current
American educational practicé; This passage was selected to tap the stu*
dents' interest in education and to foster their interest in the tr?ining
program. The results of a pilot test indicated that this passage was
effective in achieving these goals. (A copy of the experimenter's direc-
tions and—;\student packet may be found in Appendices D nd E.)

The short form of the instructions contained the same explanation of
the strategies as did the elaborated, long form. However, the descriptions
and examples were less detailed and fewer in number. (A ~opy of this stu-
dent packet can be found in Appendix F.) Furthermore, in thic condition,
the experimenter did not elicit and discuss student-generated examples of
the strategies.

The testing materials consisted of two passages, one easy reading
dealing with child prodigies and one difficult reading concerning the con-
flict between good and evil. The tests on these two readings were composed
of 10 open-ended questions and 10 multiple-choice questions.

Previous use of the SRA questions in this type of study using college
students had resulted in a ceiling effect. In an attempt to avoid a ceiling
effect in this study and to achieve a sufficiently wide range of scores,
many of the original multiple-choice items were rewritten by the experimen-

ters and then pilot tested to assure that they met the criteria described

above. The opég—ended questions were also pilot tested using the same




criteria. Both multiple-choice and open-ended questions were used in .

testing the effectiveness of the training variables in order to see if
r .

there were any differences bet?een the two groups.in terms of recall

(open-ended questions) versus recognition (multiple-choice questions).’

Design and Procedure. The training group participated in two 50-

minute se§sions. In the first session this group réceived the more ex-
tensive form of the instructions. This consisted of a description and ex-
planation of each of the strategies and provisions for the experimenter®to
give feedbéck to the students concerning their level of master;. The three
strategies--imagery, verbal elaboration, and grouping--were introduced and
demonstrated one at a time using the sample passage :}om Kneller (1971).
After the introduction.of each ynew strategy, the students were instructed to
practjce this strategy off a portioﬁ of the sample passage. The students gave
examples of their application of the strategy and received feedback from the
experimenter as to the appropriateness of their examples. During the last
part of the first session the students were given two practice readings,
one easy and one difficult. These materials were used to practice applying
the strategies, as well as to receive auditional feedback from the experi-
menter. ‘
During the second session, the students were given a review of the

strategy descriptions. Immediately following this review they were given
3 minutes in which to study an easy reading. Students were then ads uiﬁtered

a posttest composed of 10 opgm<en and 10 multiple-choice questicns. Six
cminutes were allotted for ég:":;;j?:;ded questions and 3 minutes for the
multiple-choice questions. This procedure was then repeated with a diffi-
cult reading, except that 5 minutes were allotted for study, 6 minutes for
the open-ended test, and 4 mirutes for the multiple-choice test.

[ .y
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The instruction group had only one session, which was the same as
the . ~ond session for the tréining group. They received anaexplanation
of the three strategies and examples of their use, but did not practice
using the strategies or regeive feedback from the experimenter concerning
their level of mastery. They were tested on the same easy and difficult
readings as the training group.

Results and Discussinn

A three way analysis of variance (groups x reading difficulty x type

‘of question) indicated that training in the use of cognitive learning

strategier cignificantly improved performance on the learning tasks as com-

pared to wstruction only, F(1,34) = 4.31, p < .05 (Table 8). As expected,

scores were higher on the easy versus difficult readings, F(1,34) = 70.16,

p < .001, and also higher on the multiple-choice than on the opeﬁ-ended
questions, F(1,34) = 12.39, p < .01. ) -

A significant interaction effect between reading difficulty and type
of question was found, F(1,34) =12.20, p < .01, which indicated. that the
difference QStween multiple-choice and open-ended test scores was greater
on the easy than on the difficult reading. The three-way interaction was
also signifi;gnt, F(1,34) = 7.70, p =« .01. The training group had only
sTightly superior scores on both tests over the difficult reading and the
multiple-choice test over the easy reading. However, on the open-ended
test- over the easy reading, the training group scored significantly higher
than the instruction group (Figure 2). Open-ended test qdesxions are
generally considered more difficu]t than multiple-choice, since open-ended
questions require recall of the correct response, but multiple-choice

questions only require the learner to recognize the correct response from

among several alternatives. It appears that training when compared

e
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4 . TABLE 8
Source Table for Ana]ysis/gk Variance of Reading
-
Task Scores in the Training Versus Instruction:

Cognitive Learning Strategies Study

Source
Groups )

, Reading Difficulty
Question Type

Groups x Reading
Difficulty

Groups x Question
Type

Reading Difficulty x
Question Type .

Groups x Reading
Difficulty x Questipn
‘ Type

Error
Groups

Errar .
Reading Difficulty

Error
Question Type

Error
Within
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Figure 2. Interaction of groups, reading difficulty, and type of
questions in the Training Versus Instruction: Cognitive Learning Strategies
study (MC = multiple-choice, OE = open-ended).
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to instruction in the use of cognitive strategies may inmprove recall of
information from prose, but training and instruction do not differentially
affect recognition.

The failure to find differencgi between groups on the difficult reading
‘may be due to a floor effect, as indicated by the low scores of both groups
on the tests over the difficult reading (Table 9). It was expected that
the fourteenth4grade-level reading passage (equivalent to a college sopho-
%ore level). would be difficult for phese freshmen students. For this
reason, more time was allotted for reading and answering the questions
over the difficult passage than for the easy passage. However, the addi-
tional time allotted may not have been sufficient for the students to
effectively apply the strategies to Tearn the difficult reading materials.

An alternate hypothesis Js that the amount of training provided may

i

not have been fufficient for the strategies to be learned thoroughly enough
to be used by the students on the difficult reading. This is supported by
the results for the tests over the easy reading. On the multiple-choice
questions, which only requjre recognition of tHe correct alternative and
therefore may not deigand extensive or sophisticated uses of verbal elabora-
tion, grouping, and imagery, the scores of the training and iqstruction
groups were very similar. However, on the open-ended questions, which
reqdired the learner to recall the information, the training group per-
formed significantly better. It may be that the feedback and extra practice
provided for the training group resulted in more sophisticated and effective

use of the cognitive strategies which was abparept only with these question-.

If this were the case, even more extensive training than trat received by

this group might be necessary for effective use of cognitive strategies

with difficult reading materials. However, further research is necessary




TABLE 9
Means and Standard Deviations for Instruction and Training
Groups on the Reading Comprehension Teste in the Training

versus Instruction: Cognitive Learning Strategies Study

Reading Test Group N Mean SU
Easy Multiple- Instruction 18 8.00 1.65
(9th grade Choi-e
level Training 18 8.22 1.44
Open- Instruction 18 5.22 2.0u
Fnded
Training 18 7.50 " 1.45
Total [nstruction 18 13.22 3.11
£
Training 18 15.72 138
Difficult Multiple- Instruction 18 < 4.61 2.09
(14th grade Choice
level) Training 18 5.22 2.18
Open- Inscruction 18 4.50 2.14
Ended
Training 18 4.81 1.72
Total Instruction 18 9.11 3.75

Training 18 10.03 3.02
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to determine whether additional training will increase performance with
difficult materials.

The results of this study partially support the e“fectiveness cf
training with feedback 1n the use of cognitive learning strategies. How-
ever, the amount of training necessary to optimize learning appears to be
dependent upon several factors, such as the difficulty level of the mater-
ials with which the strategies will be used, and the types of tests used
to assess what has been learned. More extensive training may be necessary
for more difficult materials and/or tests which require recall rather than
recognition of the material.

Future Directions

The research and deve]opmenf effort described in this report will con-
tinue as part of the Cognitive Learning Strategies Project at the University
of Texas at Austin. The goals of this project are to refine our under-
standing of the covert processes involved in utilizing ccgnitive strategies
for learning and retention, and to design, develop and field test training
programs to modify learner's information processing strategies. As we in-
crease our understanding of cognitive learning strategies that contribute
to effective and efficient learning we will be able tu provide heuristic
means for the individual learner to use in identifying, monitoring, modifying,

and implementing a nlan for achieving instructional qoals.

~a
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APPENDIX A

Directions and Task Materials for Feedback and

No-Feedback Groups in the Effert-bf Corrective
—

Feedback Study -

This is a study about how'pe0p1e learn. It is not an intelligence or
personality test. No deception is involved.

You will meet at the same time and place for four consecutive weeks.
You nced to come to each of these sessions to receive credit  During each
session you will be given several readings and approximately ten minutes
to study each one.

During this time we want ynu to develop learning aids to help you
remember the reading material. Suggestions will be included with the
readings. We are inter. ted in both the quality and variety of learning
aids you de.elop. Please write down all of your ideas, even if they seem
siliy to you. Strange or funny study aids are fine, as long as they help

make the material more meaningful to you. This is a very individualistic

process. We want to know what works for you. What makes the material more
meaninaful for you.

We i1l then ask you a question about the reading material.

A1l of your work will be kept strictly confidential, being available
uniy to persons working with Dr. Weinstein's project.

The success of this study depends on your confidentiality. Please do
not discuss your work with your classmates until after the four weeks are
over. At the completion of the study, your entire class will receive in-

formatio® about the study.

Thank you.
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Training Instructions

Instructions for Reading 1

[ want you to lTearn the information contained in the following para-
graph and, most important, [ want you to develop learning aids to study this
information. You must learn to distinguish between the veins and the ar-
teries. For example, the veins are thinner than the arteries. To help you
remember this fact you might try tp form a picture in your mind of a thin
hollow tube when you think of a Y%in. Or you might make up a sentence or
story which would associate a ve%n with a thin tube such as the vain woman
was thin as a rubber tube. Although the word vain in this sentence is not
the same as the word vein meaning a structure in the body, it could still 3
help you to learn this property of veins.

Concentrating on pictures or images we form in our mind can bec a
powerful aid to our memory. So can forming sentenceg,orﬁ)ftf]e stories
which help us to remember information we must 1earn.§a}hese are both dif-
fecgpt ways of trying to make new or unfamiliar material more meaningful
t6 us so that it will be easier to Tearn.

\
\

)You can also try to relate the information contained in the reading to

some}hing else you already know. Then fry to figure out as many ways as
yog/can that the two are related or similar. for example, a vein is like
a thin rubber water pipe. Botn a': thin tubes, relatively rigid and have
fluid going through them.

I would Tike each of you to read this passage carefully and try to .
create some learning aids that you think will help you to learn the dif-
ferent properties of arteries and veins. ‘

Please write your ideas down on the paper provided. You do not have

to describe your aids in detail, but please write down enough so that we
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have an ijea of what you did.

How do the Arteries Differ from the Veins?‘

Arteries and veins are both hollow tubes through which the biood flows.
The two differ, however, in three important respects. Tne work of an arte;y,
first of all, is to carry blood rich in oxygen froﬁ the heart to the various
organs of the body. The work of a vein, on the other hand, is to return to
the heart blood laden with carbon dioxide. In structure, too, veins and
arteries differ inarkedly. Although the walls of both are composed o0f three
coats of tissue, the veins are thinner than the arteries and less elastic.
A third point of difference is the way the blood moves within the two types
of vessels. Propelled Ey the force of the heartbeat, the blood rushes
throug&lghe arteries, which expand and contract to push it forward in spurts.
In the veins, however, the blood flows slowly and smoothly.

Source: Tressler and Christ (1960)

Y

Reading 1 Postquestion. How do the arteries differ from the veins?

Instructions for Reading 2

The following is a shopping list for a home economics class. Imagine
you are in the class and you must remember this list when you get to the
grocery store. Assuming you cannot take the list with you, how could you
remembé?’it? The order is not important, but you must remcmher all of the
items.

In Tearning a 1ist of items it is helpful for a student to have some
way of associating all of the items in the list. One way to do this is to
create a little scene or story that would include each of the items. For

example, to cemember a list nf school supplies such as pencil, paper and




textbook, you might imagine a student reading a textbook and us{ng her

pencil to take notes. Remembering the image or story would help\you to

'remember the articles on the list.

Makina up a story is one way to help

someone learn this list. See how many different learning aids you

create that would help you. Remember, you do not have to remember the
items in order, but you must remember all of them. y

Also notice that for different materials some tyﬁes of aids are better
than others. Try to come up with stories or images that would help you to
connect all thé words so that if you forget one of them the logic or theme

of the story could help you to remember 1t.

Please write your 1dedas down on the paper provided. You do not have
to describe your aids in detail, but please write down enough so that we

have an idea of what you did.

Home Economics Shopping List
crackers
tomatoes
chicken
pickles
soup
Tettuce
tea
mustard
ice
bread
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Reading 2 Postquestion. Write down as many of the wordg from the shopping

list as you can remember.

Instructions for Reading 3 ~

Peter wants you to remember the following phone numbers of his friends.
What can you do to help yourself memorize them? One way to memorize « .  +
phone number is to look for patter:;'or relationships among the numbers and/
or make up a little story. For example, Joe has a 4-year-old sister. Four
§nd three are seven. Seven plus two equals nine, take away one equa;s eight
with one left over. Joe's phone number is 437-2981. .o

What could you suggest to help yourself learr these phone numbers?
Try to 190k for patterns or relationships which you can use to maké these
strings of numbers more meaningful to you.

Please write your ic¢2as down on the paper provided. You do not have

to describe your aids in detail, but please write down enough so that we

have an idea of what you did.

Phone Numbers

Joe 437-2981
Kathy 678-4252
Jim 371-2874
Susan 471-1044
Gar