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The Personnel and Training Research Laboratory of the Army.Research Insti- |
tute for the Behavioral and Social Sciences (ARI) cohducts research to support
training methods to optimize skill a&cquisition ~and .reteation. A variety of
researth is being conducted on the effects of various learning strategies on
skill acquisition and retention. ARI, in cooperation with the Defg¢nse Advanced
Research Projects Agency (DARPA), is especially interested in training that
-improves the trainee's ability to ledrn.

. . s .

Thig report is one of a series on the .dévelopment of the Cognitive Learning
Strategies Trainipng Program. This report analyzes the depth, spread, and
congruente of encoding in memory. Research was conducted at the University of , ,
Texas at Austin with the assistance of Walter E. Cubberly, Thomas P. Washington,
and Magdalena M. Bood. It was-done under contract DAHC19-76-C-0026, gonitored ..
by .Joseph §. Ward of ARI under Army Project 2Q161102B74F, and funded by DARPA.
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EPTH, SPREAD, AND CONGRUENCE OF ENCODING IN MEMORY . : .

BRIEF - y ' y

Requirement :. . . .

To explore the effects of encoding variables on“human learning. Ehcodlng
refers to the way in which & learner chooses to learn the material presented

" Procedure: ) .

-

ence of encoding. Depth of processing refers to the idea that human information

J processmg progresses from a physical or structural analyus stage to deeper,
semantic analysis. Memory is the by-product of these operations, with increased
memor y resultxng from deeper analysxe. Spread of encoding refers to processing
within a glven level (semantic qt, atructural) multiple encodings within onae
level should increase memory of the material to be learned more than a single
encoding strategy. Congruence of encodxng refers to hew well the choice  of
strategy results 1n integrating the form of encoding and the material to "be
learned. Incredsed congruence may lead td increased memory.

Within each of the four experiments$, léarnersﬁéére given” the same practice
tasks and tests. 1lists of paired-associate nouns- three cases and a list of
_nouns for free recall in the fourth. Type of instruction and t:alnxng of
encodxng strategy were, varied to test for differences in recall and recdgnition
due to variations in depth, spread, and congruence of encpding. Participants
were trained to use encoding strategles at a shalloy level™{looking for physical
similarfties and differences in words) or a dee;yone (forming sentences, de-

multiple strategies to test for effects of spread on encoding; and to use
congTuent strategies” (forming sentences of word pairs, producing single defipi-
tions of wo#ds) or divergent strategies (noting differences between words,
produc;ng multiple definitions). Performance on test - lists was measured as a
{unc n oT the number and type of encoding strategies participants were trained
use. ', ’ ’

« -
. - ¢ ]
. - .

. Findings: * .

4 [
] * s

Depth of processing seems to facxlxtate learplng, training in semantic
analysis led to better performance than tralnlng in structural analys;s.
Congruence also facilitates leagning, the search for semantic similarities

single synonym or definition helped more than producing multiple ones. There
was little support for apread of encodlng, combinations of different strateglea

. did not clearly surpass single strategies. Self-reported strategxes were most"
lxkely to aid recall when they involved congruent encoding or were few in
number. . .

, / -

, . r s‘. &—\

. Four experiments explored a levels-of-processing framework of memory re- &
search, investigating three theoretlcﬁl constructs. depth, spread, and congru- .

flnlné words, noting slmxlarxtles and differences in meaning), to use single or

tendeg to hélp more than thé search for semantic differences, and producing a _
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Utilization of Findings: - L : ‘" ) .
Eancoding which involves semantic gnaiysia of the maf.erial to be learned |

apd the use of a single .congruent encoding strategy w;._ll prbc_lu?e the best

a cognitive learning strategies training program.

¥

.—results when incorporated into
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. 2%, DERTH, SPREAD, AND CONGRUENCE.OF ENCDDING IN'MEMORY’

.
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. . - . . .
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- . - T -
. - -
. P

‘ - R K I\ntroduction--* T p— : N /
_ Over the past‘lg years mﬂltistore theories of informat;pn processing ~ T
] and memory have greatly inﬁluencgd research “ory they:;ychol ogy of learn%
, ) These theorfes assume an i’nﬂmnation ﬂow among several kind of Storage,
) ‘: e.g.s se)nsery stores, s,hort-tem stores, and long-term storg tra.ik and ‘ .

ock’hart, ﬁn l972, criticized the adequacy of the m’?tistore memory models
?he;y cohtended that the distinguishing features of the stores {capacit’y,
... . coding, and forge,tting cha‘racteristics) were vaguely defined and that the
hypothesized characteristics of the stores were not consistentgcro,ss
: different learnjng paradigms In addition, these models were somewhat
restrictive Tn the tyje of resea?ch and applications they generated. ;
Alternatively, Craik and*l.ockhart proposed a more parsimonfous frame-

o I‘ ]

work fov research based on 2 levels-of-processing approach. They assuméd

that the perceptual précessing 8 a stimul,us can be described by. a continuum
of analyzing eperations Physical and structural properties were safd to
e’ processed first, followed by more elaborate semantic analyses It was -
assumed,,in addition, that the memory trace was a prdduct of these analyzing N

N ,_operations and that deeper, semantfc analyses yielded X stronger'memory -
.‘ ' trace Based onéubsequent researth, Craik and Tulving (1975) augment@d

this approach to include the concgpt of spread, or elaboration, of encoding
,“ . ’ wi thin a given processing level. *l’he concept of depth of processing implies '
a progression through levels of encoding "];28 spread of .process"lrh),] concept, , )

.on‘{he other hand, Lesumes that at a given processing level a unit of in-

. © formation might be elaborated in several different ways, or for a qreater




LI | I N . . .
or lesser amount of time, . Y e oL - .
The depth of, processing framework implies that, among “single encoding ‘

LA » * ’ . l
.

7
a.‘

/-ﬁ.
trategies, sentence formation amd semantic adaiysis shouid resuit in better-~r —
retention of infonmation t sha]low—level.structural ana]ysis (i.e. ] ]

of surfage features) In addition sentence

¢
formation and semantic analysis should reSuit in approximate]y equal reten-

. phonemic ahalysis, or ana]

tion of information because they both require a deep level of processing,
i.e. » an undérstanding of the meanings of words Furthennore the deptﬂ
of processing framework suggests that regard]ess of the number of strategies _ . |
used in combination, those conbinations involving semantic analysis should ‘
produce the best retention without significant differences among themse]ves ' .

In other words, the depth of proceSsing framework impli $ tpat as longas . v

*

semantic ana]ysis of the infonnation Qccurs, whether by one encoding strategy. .

Joor hy severa] Zhere should be no di fferences in retention of the infonna-

. ' . _
t{on . L] " N . -

L] N [

In contrast, the spread of processing framework, s it s applied- here,

impliés that, if depth of encoding were controi]ed the use of several en-

codiq?’strategies in combinaf'

use of a single- encoding stra

t—~ are contrb]led for depth of processing, those includiﬂg more strategies should

. oo
allow for more effective perﬁonmance than.those, including fewer strategies

Our first study in this area was designed to test predictions from both

i

* depth-of—processing and spread-of—processing viewpoints.

N\ \ Experiment 1: Depth and Spread of Processing ' .- .

o

. Method e

articipant One hundred fourtedn students, drawn from undergraduate

- >
" * . Y - ———— g}

-"\.'

»
. -




randomly assfgned to one of six treatment groups. Participation was part

) .of their course requirement

. - Materials. The experimental maf”r"Ts'consisted'of six paired-asso-

‘.ciate"trajning iistsaend one paired-associate‘teSt 1ist:” Aii 1ists were
constructed using the concreteness, imagery, and meaningfulness norms of
“Paivio, Yuille, _and Hadigan (1968). One hundred efghty words were randémiy
_ - selected with the restriction that. half were high concrete (ratings ranged
from 6.69 to 7.00 on a/; point scale) and half were low concrete (ratings
ranged from 1,18 to 3,54). In constructing the iists, one concrete noun
. wWas inddyertentiy converted to an'adjectijelisiipper to slippery). These
words were then randomly paired to make 90 word pairs, with the restriction
that half bf the pairs were high-high. and half were Tow-low in concreteness.
. Thirty pairs of each'type were randonﬁy selected to form the si; training
Iists, with five high concrete and five iow-concrete pairs per iist. The
remaining 15 word pairs from each group were used to form the test list of
30 word pairs. In this test iist the average.meaningfuiness léyel of the
word pairs was 5.96. ‘ ; - o
For training purposes the practice iists were printed for distributibn
to each student in all conditions The test pairs and their corresponding
stimuius words were printed,separateiy on slides and. presented with a Kodak

\< slide jector controiied by an automatic timing device.

Design and Procedure. Students,in each group were trained for 1 hour

and 15 minutes in the applicatjon of one, two, or three Specific encoding

]

associate trainind‘iists. During training, Students in each group wrote out
i P 5 . "

-
-

»

edueationa] psycﬁoiogy ciasses at The University of‘Texas at Austin, were

—

strategies. They wére allowed 10 minutes,to work on each of the six paired- *

rd
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the1r eﬁboratﬁons so that ‘the e&perimenter could monitor their use of the
strategies and provide oorrective feedback when necessary.*

. Students in the structuraI analysis group (Hq= 21) were trained only
i‘h structura] ana]ysis on a]] six Hsts of word’ pairs They were asked -to
note as many similarities and differences in physica] features (1 €.,

’,,phonetic e]ements speITing pa;terﬂ' number of sy]]ab]es) between the
membqrswf each pair as they cou]d For example, given the word pair,’

CABIN-FLAG, a student mtght note CABIN begins with one consonant, whereas

FLAG begins whth two; bothq:ords have a similar a. sound and CABIN has two

sy]]a,b]es whereas FLAG has onTy one® Structura] ana]ysis was considered to

-be aSSOciated wiﬁ shalym-ie\'.re] processing. '

Students in the sentence formation group (N=18) applied only sentence .
formation to each of the 51x 1ists of word pairs. This strategy 1nvo]ved
formfng a sentence which meaningfu]]y re]ated the two members of the pafr

fFor ~example, gtven\ the word pair DOOR-DOVE a student might fonn the sen-

\ tence “Above the door vperghed the dove.." ’ .

. Menbers of the semantic ana]x& group (N'= 19) were trainedin. the

use of semantic ana]ysis on .aH six 1ists of word pairs This strategy

1nvo]ved re]atflng the words of a pai.r using a common category or concept,

or com?aring the categorie!s-of meaning for the two words of each pair. For

. examp]e, the pairﬂELQATIOH-SALARY might be re]‘@d_;y the coniept EXCHANGE. .
EXPLANAIION involves a verba] exchange vrhereas SALARY involves a n;onetary

] _exchange Or, t’:_lompaéing the. pair BLUE SOUR a student might dote that both .
of these words Lan, be delected by one s senses, BLUE being detected by the” -
se‘nse of sight and SOUR being detected by the sense of taste.-

* -

Students in the sti‘uttura]/sentence group {N=18) used’ the..stmctura]




v

. semantjc group {N= 19) used al] three strategies two training lists per _

"{F(5,108) .= 7. 79, p < .001 for group

- ._‘ , 1 . -
anai}%js strategy on three training 1ists and the sentence formation strategy °

on three\\lists Members of the structurallsemantic group (N = 19) used the
structural ana]ysis strategy on three lists and the semantic analysis
‘strategy on t//_other three [ists. Students in the structura]/sentence/ '
strategy. (The gnstructions presented to this group using all three strate-
gles may be found in the Appendix. ) .

After training, each group was tested on a new list of 30 word -pairs,
using the study—test method (that is, pairs for study and stimulus terms
for recall were presented in a]ternate biocks). Each of. the test pairs was |,
projected on a Da-Lite_ screen for 15°seconds. The students were asked to

apply the strategy or strategies they had previously practiced to help them;

/ . .
form an association between the words of each pair. Testing consisted of

-

»
. two complete study-test trials using a 15-second presentation rate}for both

b 2 . ’
tudy and test segments Different random orders of presentation were used

“for each trial, . . NI Y

L L]
i “ . ' -~

L

Results and Discussion
T A 6 x 2 ana]ysis of variance (groups x trials) with rEpeated measures

on trinis was.performed with the number of correct paired-associate test
responses as the deﬁendent variab]e The results are sumnarized‘in Table 1.
Significant pmin effects were found §ﬁross groups and across trials

F(1,108) = 592.62, p < .001 for
tria]s) A significant interaction (F(S 108) = 3.53, p < .01). probab]y
reflected a ceiling effect in the second tria] (see Table 2). (Triai 1
group means were negatively correlated‘with mean gafn scores, r = -,95),

In order to specify sources of variance more precisely five p]anned

J

-
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- e . TABLE T N

Source Talﬂe for Repeated Heasures Analysts of Variance ]

. on the Paired-Associate Test in Experiment [ ot

Source , >

55 daf K- £ R
Groups 174876 5 348.95 7.ﬂ < .001 ..
Trials 4620.43 ~1. ’46.20.43 592.62 < 001
Groups x Trials 137.46 5 27.49  3.52 < .01
Errér eroupir, 4835.82 108 48,78 .
\’ . Ervor Within 842.03 108 7.80
‘ ez
.Means and Standard Devi ations: of Each Treatmgnt Group on
. R the Paired-Associaté Test in Experiment I
S -~ .
. 'Tr1a1,1 ) Trial-2
i Group N Hean sp ‘| Mean 0
- Structural Analysis 21| 10.33.7 . 6.99 :25.05 7.19
- séutence Formtion - 18 2067, ,4.03‘ 878 131
‘ Semantic Ana1ysis 19| 17016 4 5.61) 25.84  ~3.5
Structural/Sentence- 18] 18.83 e8| 25;89.. 19
| Structural/Semantic 19 16.47 " sas ] 26848 3.28
. s Structural/Skhtence/ 19 19<bo . s0r| 27.16 ' 2.99
N Semantic # | e ‘
A 3 '\
S 18




comparisons were performed (see Table 3). The comparisons were performed
only on data from the first trial because of the aforementioned ceiling
effect, which greatly reduced the between-group variance of the Trial 2 data,
and because no floor effect was apparent on Trial 1. A comparison of the .
performance of all sing]e-strategy groups versus all mu]tip]e-strategy groups
did not yie]d a significant difference. Among thé’sing]e-strategy groups,
students in the sentence formation and semantic anﬁ1ysis groups combined
significant]y outperformed students in the structural ana]ysis‘group
_(e(1, 108) 24.69, p < 001) Furthermore, students Jin the sentence forma-
_tion group significantly outperformed those in the semantic ana]ysis groups
(F(l 108) = 4.20, p < .05). Among the'mltiple-strategy groups, students who
received training in all three strategies did not significant]y outperform
»those who received training in only two strategies. There was no signifi—
cant difference between.performances of ‘students in the groups shich used
- two'strategies. ‘ \ o )

The non-significant single-strategy versus mu]tiple-strategy compariSon
implies that sheer quantity of available encoding stPategfes is not suf-
ficient to insu#e superior performanceo)'The processing level at which these

‘strategies operate must be taken into account. The results of the single-
strategy group comparisons support this cdnclusion, and thus are compatib]e

with Craik and Lockhart S depth of-processing approach Here, students who

were trained to use an encoding strategy that operates at a deep, semantic

level of processing (sentence formation or semantic amalysis) significant]y

<

outperformed students. trained to use n encoding strategy that operates at a }

shallow level of pro‘%ssing (structurgl ana]ysts) Ihe simi]ar performance .
‘ of the féur groups of_students who were trained to apply only one déep-level
strategy (singly or in combination with the shai]owgr structurat analysis
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.- -, TABLE 3 ' .

I\

F VaTues and Associated Probabilities for P]anned Comparisons
Between SeCeral Combinations of Treatment Groups #n Experiment I

¢ '
- » ~

'Comparison,
Single Strategy Groups vs. ~

I*n
o

< » Miltiple Strategy Groups . 1.86 N.S:

N G G AR S D D ey SR D R D G D G g D G D G D G S S S D e S S D G S e dm o D D e D D e G D D D G S G SR DS D SR SR DR SR D e SR an

Single Strategy Groups: Shallow ~
‘'vs. Deep lLevels
(Structural Analysis vs. Sentefce -

Formafion and Semantic Analysis) 24.69 . % .001

Single Strategy Groups: Odep Levels . { .
(Sentence Formation vs.. Semantic Analysis) 4.20 ] q:JDS

JHultiple Strategy érodps: .Twowys. Three - " N
Strategies ’
. (Strucfural/Séntence and Structural/

. Semantic vs. Structural/Sentence/Semantic) .51 - N.S. S

Multiple S%ra;egy Groups Tﬁajgtratggies 0n]§
(Structura]/Sentpqce vs. Structural/

’

Semantic) , - 1.15 NS,
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‘strategy) alse.argues for the predictive value ofathe depth-of-orocessing
model. . '

There was little support for, the spread-of-processing frameworh in this
study. HNeither the oomparison between single and multiple strategies nor the
" comparison between two and three strategies was sighifjcant. o '

Of the two deep-]evei'tasks sentence formation was superior to semantic/
anaiysis. At this stage we can only specuiate about what additional variable
may be responsible for this result, but one possibiiity is unity or congru-
ence of epcoding Recent investigations by Moscovitch and Craik (1976) show
that congruence of encoding is an important factor in retrieval at deep
levels. , The syntactic unity ‘of a meaningful sentgnce may have proyided stu--
dehts with a'more congruent deep-level encoding than semantic analysis would
"have provided. . . '

In order to inrestioate the signiﬁicance of the cgngroence ofkencodiﬁg
congept, a follow-up study was designed. The semantic analysis strategy {as

¥

selected for use in the follow-up study as it was felt that congruence could
6; 'f

be manipu]ated more easily with this strategy than with‘the sentence forma:
tion strategy Stddents were asked to note*either similafities or differences
'between the fwo words of a pair rather than to find both simiiarities and
differences. It was assumed that finding simiiarities results in greater'
conoruenCe,Jpr unity, than does finding differences. The factor of unity
Versus diversity oﬁ/éoooding was)aiso manipulated by fnstructing students

\
to make either one comparison or several comparisons between the words in a

pair. . \ .- .
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Participants. One hUndred studegts who were enrolled in an undergradu-

ate course fn educational psychology at The University of Texas at Austin .
-

participated in this study. Participation was part of their course require-

ment. , , ’ | S s _ . - |
Materials. Two paired-associate 14sts of 10 ﬁairs each were used for
. training purposes. These words were drawh trom the iists used in Experiment
* 1. Half of the pairs of each list‘weh: composed of high-concrete words

. (ranging from 6,69 to 7.00) and half were composed of.iow:concrete words
(ranging from 1.18 to 3°54). An additional 30 pair test 1ist was nrepared,
with '15 high -concrete pairs and 15 low-concrete pairs. The average meaning-
"fulness level of these pairs was 5.96. The two training 1ists were‘mihee, oo
graphed for presentation to the students. The test pairs and stjmulus words

1 were printed separate]y on siides and presented using a Kodak slide projector

with an automatic timing device. toe -

¥

‘ Design'and Erocedure. Each studen}.was randomly’ assigned to one of
*four experimental conditions or to a control condition, .with 20. students in
each condition Students in _each qf the experimentai groups were trained
far 30 minutes in the-use of one bf the fol]owing ]earning“strategies
finding one simi]arity between the meanings of the two words og each pair, .
finding several “similarities between the meanings of the two words of each - ’
. pair, finding o ope difference between the meanings of the two words of each
| pair. or finding sgggral_ﬂifferences between.the meanings of these two words.
A1 four groups practiced with the two trainfng }ists by actually writing .
down simiiarities or differences for each of thezpairs, Students in the

control group were instructed to learn the word pairs, but were given nd

-4
specific method to use. : _ b




) Aften training, all students'were testedfover two trials of the paired- °

associate tgst 1ist, musing the study-test method of presentation. The pre-
sentation orders were separateiy randomized for egch trial. Students were ’

told to app1y the learning strategy which they had preVious1y ‘practiced to .

the pairs presented during the study portion of the test triais. .An g-second .

presentation rate was used for study amd test segments. ° .
. - ' 4
Results and Discussion ‘

A 5 x 2 repeated measures analysis of variance (groups x triais) re-
vealed a signifjcant between-groups effectL(F(4,95).= 4.99, g_c.élTT
The results are presented in Tables 4 and 5. An inspection of the means s
. ro +

on Trial 2 suggested a ceiling effect, thejﬁfore, post hoc 3na1yses using
Newman:keuis procedure vere performed only/on the data from Trial 1. ihe
two groups that, were trained to use the strategy of finding simiiarities
"akd the control group performed significantly better than the group that
was trained to find several d1fferences between the worfs. " The performance

t . - '

“of the group‘trained to find one difference between the gords was not sig- N
nificantTy d‘fferentfrom any of the other groups. The simiiarity strategies .
which .were assumed to produce greater congruence of encoding resulted in the

highest perfornance of the four experimenta1 groups. . Thi's supports the view

that congru of encoding aids recall. The lack of significant differences

between groupy/whrich found one simiiarity or difference andthosevﬂﬁch found

means_£d| Iriai 1 indicate a tendency in this. direction, suggesting the need

-

for further consideration of this variable. . .
The superior performance ggﬂthe contr01 group might be accounted for‘by

one or, more of the fo110wing. (a) 1ooking for simiiarities may be one of

. -
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TABLE 4

- -

Source Table for Repeated Measures {nalysi_s of Variance -

N ] ﬂ on the Paired-Associate Test in Experiment If .
. L / .
Source s e N\ ow F e
Growps 9833 4 2.8 40 < 01
Trials 3880.81  1° 3880.81  492.73 < .001
Groups x Trials 48.47 4 131.12 1.54 N.S
- Error Groups " 4320.73 95 25.48 .
Error Within 748,23 95 788 ~ Y .
. ] ‘
. ) ¢ N
C ) - TABLE 5 . ’ .
Heaps and ‘Standa-i\-d Deviations of Eagh Gron;p on the I
\/ ‘ {’a?red-_A:s:s?)ciate Test in Experiment .I; '
. ‘ i .
: . .« Trial 1 Trial 2 ~ 0
Group - - . R| Mean  SD Mean  SD,
, ' !
One Stmitarity 29 19.30  6.03 | 26.85 4.0 \
+Several Similarjties , 20 18.00 4.81 | 27.70  2.45 )
One Differénce 2| 85 680 | B35 601
Several Differencas 201 13.20 5.62 | 23.25 5.48
Control -, | 190 5.41| 2.5 348
. » , -
. y : .
n . 1 o G




} the strategies'zpese‘s?udents emp:cx:oﬁTtne1r‘own;“gs;“'tne'ra§x"n TTInGTm
similarities or.differences may have 1ntbrfered’yitﬁ the already 'sophisti-
cated in%ormatién processing s;fategies.of §Eudgnis fp the experimental ~ -
groups, and'(c) ihé strategies of fiadtng §1m11qr1ties Qr di?fereﬁhps may’

not be as deep or 45 effective as the strategies that students would other-
f ., ) ’
wise use. ’ 1

The next study was $imilar in design to this study but different '_
strategies and different learning and beF?brmance tasks were'employed to
-~ > .

examine further the effects of congruity of encoding. ‘ -

g

Exggrimqu*III: §pread and Congruence with Discge;s-item Learning
Method - . ' _ o,

. M - . ) ’
Participants. Eighty students who were enrolled in an undergraduate

c'guf"se in educational p'sychologygt The Upi‘versity 'of Jexas at Au}.tin par'._-
ticipated in thi#istudy. Participation was part of their éoqzse require-
ment. ©oN ‘ ) - - L~
Materials. Test materfals conststed of 40 %aFget WOrdS ranging ih
concreteness from 1.63 to 7.00 and 1n‘meanipgﬁu1ness from 4.%0 to 7.00. In
Lreparation, one of th? nouns was fnadvertently c&nvertéa to a verb {com-

mﬁﬂmmm.MﬁmmWMMMMMﬂwMMWm.mi

_ recognition answer sheet consisted of £30 words, including all.- 40 ta}get

words. The words thatservéﬂ’ﬂi distractors were also drawn from the Paivio

-

et al. (1968) norms. Fhey ranged in concre&eness from 1.42 to 7.00 and in
meaningfulness from 4.56 to 7.00. A Kodak slide projecfor with an automatic
. timing device was used to present the 46 s1ides that contained the target

]

words. oL ] e )

Design and Procedure. Each student was randomly issigned to one bf four

experimental conditions, with Zb students in each conditfon. Students in the

” ‘ -

/!




synonym for each word. Students in the second group ‘were to]d to 1earn the
target words by thinking of severa1 synonyms Both groups of sppdents prac-
ticed providing znonxmg to the words FEAR, MEAGER, and RASCAL Students .
in the third group were asked to prov&i}ne definition’ of the target words
) Students. 1n the fourth group were asked‘to providesggera} def1n1t10ns for
"each w word Students in these two groups pract1ced providing definitions for
“the -words FEAR, MEAGER, and RASCAL. : A

e
Each target word was exposed for 15 se;ondy ona Da-Lite screen After

. ]

_ preSentation.of all the words, the students uere asked to write down as many .
of the 40 target words as they could remember. After 5 minutes the answer
sheets were coilected The y cognition test was . theo\distributed and . R

students weré asked to c1rc1e as many of the words as they-recognized of J

* ~the original 361 After 5 mioutes these sheets were coTlect o
* Results andiDiscussion ' ‘
. In,a 2 x 2 analysis of variance (number of encodings.x typ of encod

strategy) of the recognition test scores, there was a margina]]y significant

effect of number of encodings (F(1, 76) = 3,85, p* 05) In an angJysis

of the free recall test scores the, main effect of’ipmber of encodings was
also significant (F(1, 76) 5. 80 p<.02). For both the reca11 and recog-
nition tests, one encoding resu]ted in better pgrformance than did several

encodings. The effect of 1?pe of encoding strategy was not significant in

either ana1ysis, nor was the interaction. The results of these analyses may “,*
be found in Tables 6, 7, and 8. e ce ‘ .
" One apparent anomaly in these results it that number of encodings had
a significant effect in Experiment III but not in Experiment II. Moscovitch
and Craik (1976i presented data indicating that congruence has a‘greateF! . '
- -, ”: . ,-:&\.;‘
‘ ., o S S
. -7 R

‘n \-r:’\
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94.61

.. Type'x Mumber - . “1.51 1, 151 . -.093  K.S.
' Error Mithin 123925 76 -16.31 ‘ T L
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: >/‘~ _ Source TabJe for Analysis of Var(ance on the o .
i ] ‘ "t ¥ Rec'ognitic;n 'test in E'xperjﬁ;e:rlt I, #s
r . 7 . . . L. I . - ]
‘e . N i ¢ ’ . - . . Pl
- ARLR 7 ‘
¢ - . . ‘- - i ;" . ' .
« . - Source , « . o S8 .df M -~. F p -
(' Tope of Encoding Strateqy,  12.80 1 12.80 ..68 HKS. .
y . L : : :
ok Number of Encodings ? 72,20 1 72.20- 3.85 2,05 -
Type X Number. 9.80 I 9,80 .52 NS
" - Error Hithin 1425.20 76 18.75, - &
’ " ) ) [ ]
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_ TABLE 7 s
g ' . Sourc%bie for Aqalysis of Variance on the /\L .
C . ) Free Recall Test fh Experiment I11 o<
v\ i
L4 ‘ . M v {
i Source - . ~ 88 -t df T M F - 2
.+ T¢ ToeofEnceding N\ 551, L1 551 ¥ N.S.
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o X
T ‘Heans and Standard Deviations of Each Treatment Group °

. on the Free Reca]] and Recognition Tests in Experiment ITI

-

M - L J
Test -Number of Encodings Type of Encading N Mean SD .
B E N . A
W strategy
Free Recall One Synonym 20 §.65 2.72
Several Synhonym 20 .75 4,45
, One Definition 20 1075 5.11
y
Several Definition 20 . 8.00 3.45
Recognition One Synonym 20 36.70 3.55
— i ) ’ ’”~ ’
Several Synonym 20 34.10 4,82
One * Definition 20 .35.20 4.79
Several,  Definition .20 34,00 4.28
\ .‘ ‘°
X | ' :
. . o . . .
e - e
b}
r'd : 2‘8
[] \ ]
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effect at deeper Tevels of processing. Pexhaps the synonym'and definition
tasks of Experiment III require a dedper level of processing than the similar-.
ity and difference tasks of Experiment II. Or perhaps free recall and re-
cognition tasks are more sensitive to suth effects then are paired- associate
tasks. - ‘ A _ - .
Experiment IV was designed to assess.the.sprEad of encoding hypotheses

in a different way. Although Crafk and Tulving (1975) had presented evidence
which indicated that increased spread of encoding.enhanced recaii, multiple
strategy groups did not surpass single strategy groups on the paired—associate
,task in Experiment 1. To explain these conflicting’ resuits, it 1is suggested
that a multiple strategy effect might operate only at deep levels, and fur-

ther, that a shallow encoding strategy migmt serve as a distractor when
1nc1uded th deep-level strategies. The inclusion of a shallow-Tevel ‘
strategy along with strategies—requiring deepgr levels of processing might
_then interfere with spread of processing at the deeper Tevels. Sin¢e
Experiment I did not include 2 group of students who were asked to use
'niﬂmipff deep-level strategies onﬂy,‘Expe?iment Iiuwas designed to tést
the hypgthesis that use of multiple encoding strategigs would be beneficial
if all these strategies involved deep-ievei processing. ) : re
In addition, a post-e§Perimentai questionnaire was developed to
coiiect seif -report data about the strategies that participants used to
. perform the task. Conments during the debriefing sessjons 1in previous 4r
studies indicated that a number of students may not have used the strategies '
they were trained to apply. This additignal data was included as a check

on how ciose}& the participants were following the diractions

,x...f
F . ‘ -
-
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ExnerimEnt E\L§~ Spre,d of Processing‘-;at Deep Levels.
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articipants 0ne hundred twenty students from undergraduate educational

psychology classes at lhe University of Texas at Austin were randomly assign-

~&d to one of six treatment groups Partigspution was part of their course

LY

requirernent ‘,'5 L ‘
Materials. The si%:paired-assoziate training 1ists of 10 pairs each
were the same as those’used in.Experiment I. The words were selected from
the Paivio et al. (1968) norms, and Va;{ied in concreteness values from 1.18
to 7.00. A list of 15 high-concrete and 15 low-concrete pajrs, with average
meaningfulness of 5. 96 wag used for testing The six training lists were
mimeographed for presentation Test materials (pairs and stimulus words)
were printed separately on slides and were presented with a Kodak slide

Y

projector using an automatiéktiming device —
A postexperimental questionnaire listed all the test word pairs on a
s eet‘of paper. Students could circle one or more letters after each pair

iﬁo indicate whether they had ionmed a sentence, fonmed an image, used sem-

- antic analysis, used structural analysis of physical features, used rote

-

‘ r .
repetition, used some other strategy, or used no strategy at all on that
pair. If they indicatéd use of some other strategy, they were ashed to
write a brief descrjption of "it.

Design. and Procedure Each student was randomly assignéd to one of

-

Fl

six experimental conditions, with 20 students in each condition. Students

in.each group were trained for 1 hour and 15 minutes in the application of

one, two or three encoding strategies They worked for 10 minutes on each

of the six paired gssociate ‘tratning lists The students wrote out thefr

) elaborations during training so the experimenter could monitor their use of

AT
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~Lhe strategies and provide corrective feedback when necessary. Students |
v . jn the sentence formatidn group were asked to apply only the sentence for-

mation strategy to each of the six 1ists of word pairs. ‘Ihis strategy

fnvolved forhing a sentence which meaningfully related the “wo members of

each pair. Instructions*were fdentical to those for the sentence for-

* -

mation group 1n’/,per1ment I.
Members of the sémantic analysis group were trained in the use of
semantic ana]ysis.on ail six 1ists of word pairs, This strategy 1nvo]ved ,

relating the words of a pair'using a common category or concept, or'com-'

paring the categories of meaning for the wordB of each pair. Instructions

»

were identical tg thOSe for the semantic analysis group of Experiment I.

Students in the three sentence/semantic groups (-choice, -both, or -un-

L
L)

specified) used the sentence formation strategy to learn three of the 1ists
and the_semantic analysis ‘strategy on three 1sts. These three groups i
were identical in the training they recefved. They differed only in the ‘test .
prdtedures described below. . ] -

-Members. of the structural/sentence/semantic group used theZEirugtura]

v analysis strategy on two training iists. This strategy involved/noting s

simi]aritiee.apd differences in physical features between the pairs {i.e., e

\

phonetic elements, spelling patterns or number of sylTables). These stu-, .

N

dents then used the sentencé'fornation strategy on the third and fourth
Tists, and the semantic analysis strategy on the fifth and sixth Tists. |
A “When studying the test 1ist, students in the sentence formation group g
| “ and those in the semantic analysis group were asked to app]y the single .

! strategy that they had practiced during training. Students 1n the sentence/
,. . semantic-choice group were asked to. choose one of the two strategies on

which they had been trained (the one they judged to be most effective)
- * /

L]
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. and to use it throughout the 'tgst ’ést. Herﬁbers of. the sentence/setnantic-')‘
. both group were 'asked to apply both strategies to each word pair. Students_

in- the se;ntence/semantic-ul;specified group and. the ,structura'llsentence/
semant_icigrpup were similar to the multiple strategy groups of Experiment 1

in that the instructions for testing did.not specify the particular mix

of strategies to be used. They were simply asked to apply the strategies .
préviously learned with the training lists to help them Ieam the word . -
pairs on the test 1ist. v v

. Testing consist'ed of two study-test trials using ;n 8-second presenta-

tion rate for both study and test segments. A different randomly deter-

mined order_of presentation was used on each trial. After testing was 3
completed, partici pants vfere given the postexperimental questionnaire on
which they could indicate the strategies the_y had used in learning the
test pairs. . -
/@Tts and Discussion o o ' = \J

A 6 x 2 repeated measures an'alysis,of_ variance {groups x trials) in-

dicated a significant effect.of trials (E(1,144) = 883.01, p < 01). The

-a.f.f_e,ct of groups and the interaction were not significant. a1though the

results were in the predicted direction The means.of the three groups

which were trained in the use of twa QEep-level\stra_tegies {sentence/ {
~semantic-chofce, -both, and -unspecified) were higher than groups trained

in only one of these deep-leve]ﬂ strategies and the group trained to use a :
shanow-level strategy in addition to the tnro deep level strategies (see

Table Thi)trend is consistent with the view that e]aboration.of
encoding facilitates rnemory at deep levels, and that the inclusion of

shallow processing nay interfere v;itn Lhig effect. Thus, it might be copcluded
. 7 . 1
\ .
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: ‘ . Means and Standard Devia'ﬁﬁs of Each Treatment Grt§Up . . w
' «on the Paired-Associate T?st in Experiment WA IR }‘:
A B R Trial2 \
% o+ - Group . N Heamn . °3D !Ie?n ] _SD T
: Sentence Formation 20 15.45  6.04| 24.25 . 572 -
'Sgr'narfticAnalysis © 20| 14.95. ,6.00| 25.40 “4.42 '~ B
. Senence/Semntic- 20| 1635 - 5.98| 255 447 <y
Choice ) ‘ . )
. Sentence/Semantic- 20| 16.70  4.69| 2555  4.01 =
Both ' ' S '
: Sentence/Semantic- 20| 1.8 3e| 210 207
Unspecified \ . '. ' ~
Structural/Sentence/ + 20 | 14.80 5.03 1 26.30 2.'99.'
. Semantic g . ‘
¥ : S -
-. ' ) . . ’ ) ‘ 7‘ # —
, " ! . . r . .
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) deep 1evels of. encoding

) be used. For instance, on the average, personé in the"‘entence formation

tions of. two strategies are in the nff-diagonal.

either that, if there is a spread-oﬁppnocessing effect it occurs only at

L]

"The postexperimental questionnaire data are presented in TabTe 10. The
mean number of word pairs for which each group reported using a particular‘
strategy was calculated. These frequencies were then converted “to per-
centages of 30, the total number of word pairs on which the strategy might -

group reported using a sentence strategy uith 24 of the 30 word pairs *

appearing on the test or 79% of the word pairs. There were significant

differences among groups in the number of pairs for which sentence strategies N

AF(5,115) = 6.56, p < .00}) and semantic analysis strategies (F(5,115) =

6.16, p < .001) were reporéd. Duncan's Multiple Range Test indicated that
their use of both of these strategies. They used the sentence strategy
less and the semantfe ;trategg more than the other groups. Table 10 in-
dicates strongly that students were much more 1ikely to use the sentence
strategy than the semantic analysis strategy in all the multiple-strategy
conditions, This nreference for the sentence §trategy occurs despite the
fact that performance was not noticeably worse in the semantic analysis
group than in the sentence group‘(see Table 9). It is Iikely that the’
sentence strategyf;;;uired considerably less effort.

Table 11 gives percent recall as a functipn of the strategy or combina-

tion of strategies reporteq_cn the pestexperimental questionnaire. Percen-

. tages for singie‘ctrategies are in the diagonal and for the several combina-

There was a significant

difference in percentage recall among the single strategies,

e - —_ [

students.in the semantic analysis group differed from all other groups in \




‘ " TABLE 10 C = , {
. - ‘ ) . \. : )
) Percentage of Total Word Pairs! for Which Each Strategy was Reported
¢ L X . . ©o8 -
- on the Postexperimental Questionnaire in Exphriment IV ..
-C - ) .
C o ) Strategy Reported -z : A
, - — :
Group , N Sentenq}e © Semantic Structural Im&gery Rote  Other None
] . . P b 3 .
‘Sentence Fomatfon . 16 79 7 1 a3 .0 5, .
. “  Semantic Analysfs ‘20 36" 33 8 ., 1 9 1 - Y
"N Septence/ 26 .60 9 3 25 04 <1 4
! . Semantic-Chofce . ’ . |
1/ . t . ( i . - ' Toay ,
7 Sentence/ 20 67 15, 4 %6 ., 8 1 6 .
. . ~ . \‘

’ Semantic-Both. ] . . A . -
Sentence/. o 20 64 n 3 2 8. <1. 3
Semantic-Unspecified N ) . -

\)‘ ~ . . ‘ - -~
- Structural/ - 200 . 58 i 14 8 10 . 10 1 8
Y -~ ot . )
" 'Sentence/Semantic ) : N . - . ¢
] - ’ * L] ot
o lpercentages are based on the mean group frequency of report for the 30 word pairs. o ‘.

z
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___Percentage Recall for Each ins}le Strategy (Djagonal Values)
al;d}ach Pair of Strategies eported on the Postexperimental

Questionnai 1n Experiment Iv

J...-'-,

\
- Sipgl,e Strategy or Strategy Rair Reported
/! . .

Sentence ‘Semantic Structyral Imagery Rote Other _

[] [

Sentence 56 13 - 6 23 2 2
Semantic T 3 1 6 - 2 -
" Structural . . 31 2 - -
Imagery ° ’ - 49 2 -
Role * . . ‘ ) 14 -
Other - 3 5
)
. [
- \

( . “.

- - ' )
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F(5 545) = 4&)77,_2_< 001, and among the several combinations of strategies,
'F(M 1526) = 16.24, p < 001 . Only three triple con'binations of &trategies

were rEported Probabi]ity of recall was .05 fortsentence-imagery-semantic,

)

.02 for sentence-imagery-structural, and .01 for sentence-semantfc-structura].

Note that recall was much higher overall for those reporting fewer rather
than many ;tratquEE'at a'time(fﬂz,glsi = f36.66,.g < ,001). Appare;tly the =
attemﬁt to.gmgloy more tban one strategy at a time results in a‘reductton
of processing efficiency. , : ‘

It can be seen in Tablg 11 that Qerforéance was best with the sentence
and 1maquy stqgtegies.‘ The semantid’strategy was not superior to the
structural strategy. The sentence and'imageny strategies are probably
thoée'two which'involve the greatest congruence of encoding.

The groups aiso differed in their use of the structural strategy, '
(F(5,155) = ‘. 04, p < 01) A Multiple Range Test showed that the semantic
analysis group and the group trained to use all three strategies used this
strateqy more than the sentence.formation group and the sentence/semantic-,
unspecified group a]tﬁbugh the only group trained to use the structural
strategy was the one reteiving'trainjng tn all three strategies. The
use of.thjs.strategj by the semantic analysis group suggests that the -
students may have had difficulty in fdilowing the semantic-analysis in-'
structions. This difficulty may account for the lack of a significant effect

of type of strategy on recall in this study. Note also, the low report of
' semantic strategy use in semantic-both group, where subjects had been
explicitly requested to use both strategies.

*

The groups did not differ statistically 1n.the1r reported use of 1mégery,

rote, other, or no strategies. It should be noted, that an imagery strategy ®

‘ | S J
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. Was uSed fore often than the semantic strategy /n four conditions wn;:e the”

semantic strategy was requested Apparent]y, participants wii] often\ use .

the strategy they prefer rather than ones uhich are requested by the .

experimenter in memory experiments. o

LI ]

;o * Gengrg] Discussion

Results of 'these studies have some bearing on the concepts of deptn
of encoding, spread or elaboraton of encoding, and the degree of congruence
t-or integration obtained in the encoding. The data_from Experiment I.are
directly relevant to the comcept of depth of encoding. The low performance
of the only group not trained in any forms of meaningful elaboration (the
structura] analysis group) is consistent with that of previous studies
indicating that qua]itative shifts in the nature of encoding required can
' have a large effect on retention.
Data by Coltheart {1977) suggest that performince of the structural
task produced interference which reduced the eftent or detail of semantic

+

processing invoiyed. Whether the structurai task produced such inter-
ference when it was one,of sevegel suggested strategies_is a question
addressed by Experiment IV, but the results of that study were somewhat
ambiguous. Interference of the structural tasks was suggested but not
1’H§nonstrated statistica]iy More research wi]i be required on this issue
Hith regard to spread of encoding the data were not supportive. )
Mu?tiple-strategy groups did not surpass single-strategy groups in
Experiments I and IV. Students who were asked to note several similarities,
differences,‘definitions,-or synonyms in Experiments 11-and 111 definite]y
did not surpass those asked to note only one. For several reasons, however,

. - 4
it would be premature to conclude against this construct from these data.

-
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. equivalent to that term as operationalized in previous studies. Craik dnd

. synonym Or definitton may have heen beneficial because” it produced a single

First, the duestio:naire dataw;;fg;;e;;;;nt_;;ftndgeategithat students . ‘\\\;~\
were probably deviating “from 1nstructions in some conditions of all the

studies. If these studies were repeated using strategies more often
employed by students mu]tip]e-strategy effects might yet be obtained.
Secondly, the number of encodings variable in.Experiments II and III was‘.
desfgned to contrast the strength of unity and elaboration factors rather ;
than to evaluate independently the strength of each. On the other hand,
analysis of the postexperimental data suggest that use of multiple strate-
gies hinders rather than heigs reca]] Thus, effetts of greater e]abqra—

tion may have been counterbalanced by effec;s of greater unity Third
it is not cyear that spread of” “encoding as ogerationalized heré'is‘\vjr

Tulving (1975) were concerned with degree of elaboration in a single a,-a/"
encoding of a single stimulus but the present stud{Eﬁ were concerned with
the variety of several encodings to the same stimulus Hore research will
be required £ Evaluate the role of this variable definitive]y, but results
at present are not too encouraging. . .
The results of these stUdies proV?de more support: for the concept of
congruence or unity of encod1ng For examp]e. the search for simi]taF'tes
and the search for diffefﬁnces 1n the meanings of two words would appear1
fairly comparable in terms of the depth, and degree of elaboration called
for, but thsqsearch for similarities could lead to a more unified eﬂcoding' -
for the:two words of the.pair. And, indeed, paired-associate learning was.

superior with the similarities task. " Additionally, the search for one

product, .an 1ntegra5sd encodihgauhigh<:as easfer to retain and empIOy in test

]
]
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trials than seVeral def1n1tions or synonxms would have been Furthermore,
self—repﬁits of sing]e strateg1es were associated with better recall than
self-reports of mu1t1p1e-strateg1es Tzese results are important because -
they prov1de evidence for the effeéct of the congruence factor with opera-
tions other than _the contrast of xgs_or no questions {Craik & Tulving, 1975) R .

~ To sumpdrize, results from these studies appear compatible with thosp . '

. of other recent studies in provjd1ng sope support for the basic concepts
. " of the depth-of -procéssing or domains-of-process1ng (Lockhart, Craik, &.

Jacoby, 1976) framework, suggest1ng,that qualitative differences 1n encoding L

processes have great effects on learning, and in suggesting that other .

factors, such as congruence, are also important. This research also
bnrhighlights the 1mportance:of gé@ting postexperimentalireports of-strategies o
actua]]yiused in studies of this kind Our questionnaire data may'1nd1cate
‘that studerits wiil use the strategy which seems most effettive to them,
.+ _which seems eas1er, or which can be more clearly understood. Apparently,
the sentende strategy surpasses the semantic strategy on one or more of.

" these attr1butes~ Further research will.be required to discover why the

semantic strategy is avoided and to find several strateg1es wh1ch are 7
_equivalent in probab1]1ty of use. T ' .
. -
4-\‘ s M <
.. ) p
.o - B
-‘\ - \‘_o
v 1 " -
<, K . . )
v, . . . . ) . s
- » » / Pl * . . - )
~ L . 41 . . , -
T



- REFERENGES - . R ‘
.. ' . .  §

Coltheart, V. Recognition errors after 1nc1_denta] Jearning as a function

- ' of different levels of processing. Journal of Experimental Psychol- °

ogy: Human Learning and Memory, 1977, 3, 437-44.° C e

" crafk, F. 1. I;, & Lockhart, R. S. Levels of processing: A framework for - -
yi Y . -
memory research. dJournal of Verbal Learning and Verbal Behavior, 1972,

11, 671-684. . ‘ C .t
(:raik, F. 1. M., & quving, E. Depth of processing and the. retention of

-

words in epis-qdic memory. Journal of Experimental Psychology:
General, 1975, 104, 268+294. . o ' e -

%_ Lockhart, R. S., Craik, F: 1. M., and Jacoby, L. Depth of processing re- -
cognition and recall. In J. Brown (Ed.), Recognition and recall.

’ . Llondon: Wiley, 1975. . ‘ : »

'Moscovftch, M., & Craik, F. I. M. Depth of processing, retrieval cues

) and uniqueness of encodfng as factors in recall. Journal of Verbal

% . . { i
Learning and Verbal Behavior, 1976, 15, 477-458. - .

. Paf¥vio, A., Yuille, J. C., & Madigan, S. Congetenéss, imagery, and . -

meaningfu]nes's values for 925 nouns. Journal of Experimental

- Psychology, 1968, 79, 509-514. CL \ ®
LY B . p ) i. R
- ‘ . ‘ 5 .
\:“; ‘ .
. - "
./"' ., _ ) _ ‘




“Structural Analysis Strategy Instrtfctions

o R e Ty T

i 7 1 " APPENDIX

Training Instruct‘lg%s/ Presented to the Structural/Sentence/Semantic

Group in the Depth and Spread of Processing Study
(E;(per.iment 1)

Hello. 1 want to thank you for coming t:od'ay._ My name -is
I'm interested in developing better 1ea'rning methods. During this period
I will tell you al‘ksevera] methods that are helpful for certain kinds
of Iearning. Yoy '_wﬂl get to pract':ice these methods or strategies for the

first part of the period.’ Then, during the last half-hour, we wilt test

you to see how well you leamed them. This is not an “intelligence test.
You, the student, are not being tested, rather, together we will test the
]eaming strategies yqu are going to leam Obkusly, the better you
learn the strategies, the more we can fjnd out about them when .we test

S0, even though you may find these learning strategies new and different,

" tyy to master them as best you can during the practice sessions.

~

Are there any questions? - )

Trafning and Testing Instructions

I'11 now explain your.first leaming strategy.

Your task is to learn each of these pairs by for{nfng. an: association

.

between the two w0rds such that if you were, later given only the left-hand
word, you could(ve its partner._ You néed not tearn the order of the word ‘

pairs. it R )

\\
- -
L -

One strategy that you can use to 'Iea4 the word pairs fnvolves .
associating the physical structure of the two words, * The two words might

have a common spelling patterp, (Hold up example.) For examp‘le, 1f you
* 4
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uere g,iven the two words APPLY and COLLISION you cou'ld remember that both

words have doubled |Sl:onsonants (point to consonants), th’at the 1eft word

begins with a v and the right with a consonant (point to the 1etters

<~

A & C) and that the left word has two syllables while the right has three.
In the case of the word pair MIRAGE and ALGEBRA (hold up example) you might

note that both uords have an RA con'bination (circle the RA in each word),
and a GE conbination (circie GE) that the soft G sounds are similar, that
the rig/ht begins with a consonant and the left uith a vowel, and that
MIRAGE has two syllables while ALGEBRA has three. In the case of CABIN-
FLAG, CABIN has ‘two syllables, whereas FLAG has only one. CABIN begins with
’_ a consonant, FLAG begins with ‘two. Both words have a simflar A sound. In
short, this strategy uses physicai simi]arities and differences in the

\u
i‘ .-

. for common spel]ing pattegns,.similar or ‘gifferent sounds, distinctive
spellings or pronunc'iations, and EFQL;S between the number of syllables
or 1etters . You should’ uSe hny,PKmrai information about a word pair.

One advantage sf this strategy is that you need not evkn know the words

N in question for it to WoPk " ‘ ' ‘(
_ . We have reason to be’hié’Ve that' this is an effective strategy, and that’
‘the more simi‘larities and' difference!’you ¢an find, the more effective
it will be. Please write down your ideas so I can look at them with you.
Are there any questions? | , ’ _

. As in any skill, th’is Tearning strategy uiﬂ requil:e some practice for ,

“you to become pr%icient, at-it. We will work with practice 1ists before
moving on to the second 1earni.ng strategy. Use these ]Jractice lists to
master the Structural Ana]ysis Strategy‘.\ Some‘pf the word, pairs ::i]] be

% . ’ ‘ .

.
. L X ?
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R‘r&difficult to.}eQember than others. That's all right. Do the best
'you can on each Hst‘ . Remeﬂber, we are not interested in how well you. ’
Tearn the pairs as much ;s in seeing how \well you can become proficient
in using a particular strategy forl Ieamir;g. So please keep working on
th'is strategy. o '

Now Took at the Hst of 10 word pairs that you have before_you. For

_ the next few q.ﬂg:tes use the ney structural strategy that I've shown you . '
to learn the word pairs&. Please write down your ideas so that I can Ioo!(‘ U
at them with you. .Remember, look at thefr simflarities and differences

“in physical structure.

Questions? & B . ~
> Begin. . \

(Al1ow 12 minutes for practice.)

Please return your(lists to me.‘ . , ~

Now look at this Tist of 10 word pa@or the next few minutes use the . .

new stmcmraI\strategy that I've shown'you to learn the word pairs. Please

. Write down your ideas so that I car Iook at them with you. Remember, ook

/

at their similarities and’ differences in physical structure.

QueStions? .. T ~
Begin. ' o ' . -
0 (A]]ow ]2 minutes for- practi;e ) -

| + Please return your lists to me.

_ Sentence Formatfon Strategy Instructions

Your task s to learn each of these pairs by forming an association

‘)ew,een the two words such that if you were given on]y the Jeft-hand word

i you could give it partner. You need not learn the order of the word pafrs.




One strategy that you can use to 1earn these word pairs involves using

a sentence or phrase that includes both npmbers of a patr. .For example,

L]

if you were given the pair, FRANCHISE-ROBBERY you ‘could use both words in’
the sentence, The detective arrived at the fried chicken FRANCHISE to in-

vestigate its ROBBERY " Given another pair, LORD-MULTIPLICATION, you might
use the sentence, LORD Baltimore practiced MULTIPLICATION tables. For

SNAKE-LIMB, you could use the sentence, The SNAKE dropped from the LINMS

of a tree. In this way.you make up one sentence for each pair of words.

For long ‘{Tsts you could even make up a story using all or most of _the

word pairs. We have reason to belfeve that this is an effective Tearning
strategy Try to find a sentence that best brings out a meaningfu] relation-
ship between the two members of each pair. Please write down your ideas so

I can Took at them with you. If you can associate the pair of words in a
sentence, however strange it appears, you will be more 1ikely to remember
them:' . ' . ‘ .

Are there any q;estions? _

As in any skill, this learning strategy will require some practice for
you to become proficient at it. Wt will work with two more practfce lists
before moviyg on to the third learning strategy. Use this practice session
to master it. Some of the word pairs will be more difficult to remember
than others. That's all right. Do the best you can n each 1ist. Remem- - ‘
ber, we are'not interested in how well you Tearn the pairs so much as in
seeing how well you c¢an become proficient in using a particular strategy
‘for learning, so. please-keep working on this strategy

Now Took at the Tist of 10 word-pairs that y0u h¥ve before you. ’FOr ' -
the next few minutes use the new Sentence formation Strategy that I've ' ;

Just shown you to_learn the word patirs. Remember, try to make a sentence




-

-

usihg heth-_words‘ “of each pair., -

. QUestions? “

—

l'r

-Begin, : _
('Allcm 12 mnutes for pract;ce.)
Please returp your Hsts to me.
Now look ‘at the Hst of 10 word-pa'irs that you have before you For 1

the next few minutes use the new Sentence Formation Strategy that I've just
ehm-m you to learn the word pairs. Remember, try to make-t” sentence using
both words of each pair. ' ‘. i .

Questions?

Begin. “7 . .

(Allow 12 minutes for practice.} :

Please return your lists to me. . -
) A
Semantic Analysis Strategy Instructions

Your next leaming tkk is 1ike the other two. You are to learn each -

of the pairs such that 1f you were given only the left-hand word, you

could give its partner. "You need not learn the order of the word pairs.

The third strategy that you can use "to 1earn these pairs involves

finding meaningful similarities and differences between the words. You

should think of the/q'ﬁn-ﬁitfes and differences in the meanings. In
addition, you should try to find one word that relates the two. As an
example, (hold up example), the pair EXPLAHATION-SALARY can be related to

the word EXCHANGE. Contrast{ng the words, EXPLANATION js a verbal exchange,
whereas SALARY, ‘Is a monetary exchange. Or, given the pair INVESTIGATION-
HYHPH you could remember the two words by means of SATYR, a mythical being "~

moSt Tikely to investigate a NYMPH1 Even if you are unable to ‘find a sing]e

¥
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word that relates the.pair, you can categorize the words and contpare.{:hem

in’ that uay For example, in comparing the pair COMPETITIOH-CREATOR you

might consider that COMPETITIOH is a category of activity that 1is usually
measurable and repeatable Further, it often involves more thqn one indivi-
dual on the same task. In contrast, CREATOR is a category of consciously

being involved in an activity that is not usually measured, and of which

. the: products are considered unique. It refers to a sfngle individual. As

Yyou can see, you have a great“deal of freedom in re]atjng the similarities
and differences of_meaning. fhere is no2right or wrong way; there are
many other possible ways of relating the previous examples. HWe have rEascn
to be]iere that this is an effective learning strategy, and ‘that the more
simjiarities and differences in meaning that'you tan find, the more effec-
tive it will be. Please write donn,your ideas, so I can look at them with
you. Are there any questions? " PN
- As 1n any skill, this Iearning strateéy will require some practice
for you to become proficient at fta We will work with more practice, lists

before you are tested on your use of the three strategies. Use these prac-

“Tice lists to master the Semantic Analysis Strategy only. Some of the word-

pairs will be more difficult that others to remember. That's all right.
Do the best you can on each 1ist. Remember, ne are not interested in how
well you learn the pairs so much as in seeing how uell you can become -
proficient in using a particular strategy for learning So piease keep
working on this strategy

" Now look at the 1ist of 10 wprd-pairs that you have before you. For.
the next ﬂmgjanutes use the new-Semantic Analysis Strategy that I've just
shown ¥ou to-learn tne word. pafrs. At the end of that time I'11 give you

a 1ist of only the left-hand words in a different order, and you should try ]




i
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to give as many of their partners as possibLe.. Remember, try to ;'g'lai:e
. the simflarities and differences in meaning between the two words.

- Questions? ¢
. Begin. . ’_\ .
(Alow 12 minutes for practice) . : .
> Please return your lists to me. '
Now Took at the 1ist of 10 word-pairs that you have before you. _

"For the next few minutes use the new Semantic Analysfs Strategy that I ve
Just shown you to learn the word pairs. At.the end of that time I'11 gjve
you a 1ist of only the leftzhand words in a differen,t ord.er, and you
should try to give as many of their ‘partners as possible. Remember, try

_to relate the simﬂarities and differences in meaning between the two words. _

Questions? L * *

Begin. , ’ ‘ t
(Allow 12 minutes for practice)
Please return your lists to me.

Testing Instructions - Trial 1 . . Co.

Now we would 1ike to find out ho;: well you've learned the strategies

"that.yo_u've Just practiced. This will be similar to the practice trials
* you've a?rea&j had but with a few.important d}ffer:ences so listen care-

fully. This time I will show you a series ofi30 slides. Each s1ide will
have two words on it. Your task is to use the Structural Ana'lysis
Strategy, Sentence Fomation Strategy, and/or the Semantic Analysis
Strategy to associate the two words of each s1ide together. Please try
to use only these three strategies. .Use them either:' singly or in combina-

tion, whatever seems to work best for you. .If you see only the 'left-l;and '
M . A ,:/ .
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word, you should be able to write down which word goes with 1t. =
For example, suppvse you saw the words SHIR and PIPE together'on a

given slide. You should use the 1earn1ng\strategies that you've practiced
to assoc‘late the two words When I show you the'L wor@ SHIP by itself, yau,
should be able to write down its partner, PIPE. You will have tio trials
on thersame Hist of words. However, the order’ {n which the word pairs are
presented will not be the-saffe over the two triEIs You must concentrate
on agsociating the, two words of a pair rather than Tearning the order in
. which they ara presented

You will have 8 seconds to look at each word pair, " Then after you've y
seen 'the entire 1ist, yon'ﬂ be shown only the left-hand partner. Try to
learp as many word pairs as you can on the f;]rs.t trial. When we finish it,
we'll repeat tne process with the same Hst, btﬁ it will be in a different

-

_order. Are there any questions before we begin? i

.F'Zemnber, try to pse'the S\tructuraI Analysis Strategy, the Sentence
Formation Strategy and/or the Semantic Analysis, Strategy to Tearn the pairs.
After you study the pairs I am going to sgive you the left-hand word and
you will have to write down the right-hand worq;. |

Please put your name in the upper right:hand .corner of the first
card in your pack. Make sure you afso remove the rubber band.

Now I'11 show you onchtne Teft word of each pair, and you give

— e the gther item. Give your response by writing ‘on the IBM cards in front
of you. Please put just. one résponse on each card and turn that card over
. inmediately afterward. T will call out the number of each item as it is
presented to you. That number sh-ou1dfcbrre5pond to the number on the
upper left corner pf'your card. If you cannot think of any response for a

|




. Testing Instructions - Trial 2

a " ~ "/ - "‘ “ o _'—"’

given card, leave it b'!ank and turn to the next card anyway. ' ”

_ Remember, for each left-hand word presented give the corresg@-\‘ )
ing right-hand item. Questions? E . o
Begin. o 7 ' ’ .

“

» = Y

Now you wilt again have “§ seconds to look at each vworg pair. . Then,
after you have seen the entire 1ist, you will be shown only the le’ft-hand
words and yoe will try to 5upp'|.x its right-hand ﬁartner.’ Rerne'rr_ber tc; use
the leérning strategy you have practiced to associate the two words.
Questions?' 0K. Lets's begin. '

Pledse put yourfnérne on 7the upper right-hand corner of the first card
in your pack. 7 " ) .

—
~ Remember, tr'y to use the Structura] Analys1s Strategy, the Sentence . .
" Formation Strategy, and/or the Semantic Analysis Strategy to learn the '
--pafrs. Aften you,study the pairs I am going to givé you the left-hand -

word and you will have to write down the right-hand word.
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DISTRIBUTION . - L ¢
l AIR rORCE HUMAN RESQURCES LAW ATTN: AFHRL/TSR
le NAVY PFRSONNEL R AND D (ENTER / .

1 OFC uF NAVAL RESEARCH PRUJECT OFFICERs ENVIRONKENTAL PHYSIOLOGY
1 NAVA- AEROSPACE MEDICAL HOCH LA ALRZURNE RANGER RESFARCH
"17USA BESEARCH AND TECHNOLUGY LAl ATTNJ. UAVDL~AS (DRe R, Se DUNN)
I NAFEL HUMAN ENGINEERING BRANCH

1 USA WATICK RESEARCH ANL UEVELOPMENT L AUORATORIES CHIEF, BEHAU SC!GNCES Olvse FOOQw SCI LAB

. 1 NAVAL HEALTH RSCH CEN L1BRARY

1 AIR FOPCE HUMAN RESOURCES LAS ATTN: AFHRL/OTS

1 ERIC PROCESSING AND KEFEKENCE FAC ‘ACJUISITIUNS L1BRARIAN

1 NMROv PHOGRAM MANAGER FOK HUMAN- PERF ORMANCE

] AFHRL TECHNOLOGY OFC (M) .

1 PURDVE UNIV OEPT OF PSYCRULUGICAL SCIENCES i

Iy USAFA  DEPT OF HEH SCI + LEAUERSHIP

1 USA $NTELLIGENCE CEN AND SCH ATTN: SCHOOL tLIBRARY

1 USA wArr COLLEGE ATTN: LIOURARY :

. 1 US CuAsT GLARQO ACAUVEMY LIoRAkY o~
1 ORGAMIZATIONAL LFFECTIVENESS CEN + SCH  ATIN: LIGRARIAN
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