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ABSTRACT : _—

-

chool children are constantly faced with the difficult

/

task of learning and remembering facts. Researchvwith.adults
impliicates elaboration strategies as powerful meﬂgétors for
fagt acquisition. Evidence suggests that these same

laborative strategies may also be effective for children.

/

That children need to learn facts, and that they may be able
to do so eff1c1ently using elaboratiaon, motivated this study
Qf élaboration stfategres for acquisition of factual
content. N

In two experiments children i1n grades 4 to 8 learned
facts presented through senteﬁcés. Children were placed in
one of several 1nstructional conditions. In the base control
condition, children were g;yen the éentenc;s with
instructions to study them 1in whatever manner they wilished.
in another condition, children were given elaborated A
versions ot the base sentences. These children were
\Snstructed tec note how the elaboration made tHe facts easier
to understand (the-elaborations explained ﬁhe relationéhip
between the plecés of 1nformation ih the sentence). Children
in the elaborative i1nterrogation condition were asked to
generate their own elaborations 1n response to‘a.why
guestion following presentation of the fact in a base

sentence '(the guestions asked "Why would that fact be

true?"). Children 1n i1magery conditions were asked to create

o — [y

mental representations of the facts presented i1n base

111



sehtehEes. All childfen were testee %o} their Feeell of the
- : T
sentence facts after they studied.

In Experiment 1, the study eentences.cuntained‘
completely arbitrary factual relationships. In'Egperiment 2,.
the relationships were 1ess erbitrary and ‘more
representative,of schooy tasks (L.2e..y fee children.learned
eanimal facts). h

Elaborative interrogftion consistently enhanced
acq0151tion.of the facts.'AlthougH there were some
differences 1n recall performances 1in the other conditions
when compared to the baee control conditien, none'of these

. _ -
1mprovements was statisticalky reliable across both
experiments. Subsequent analysis;of the responses‘to the -
Twhy questions (i.e., answers to questgons ddring study) 1in
the'elaberative interrogation conditionesuggested that the
tyee ofvelaboratlon,the chiid generated at study could.
affect later recall. For younger children, 1t was especially
important that their answers.fjf)ain the relaﬁlonship of the
sentence facts accurately. These fiedings are discussed wilith
respect to their developmental implications and are

contrasted with existing empirical and theoretical

expectations.
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CHAPTER I

INTRODUET ION

tearning and rememberind what has been taught are daily
evehts for ;heischool cﬁild. Over thHe past two decades much
regearch has focﬁsed on developing instructionai procedu?es‘
to enhahce the child’'s abilityrto acquire and recéll
relevant info}mation (for example, see Préssley & Levin,
1983). A great deal of attention has been directed toward
" investigating the role of children‘s prior knowledge for
facilitating acqguisition,. Resea;ch has focused on a number
of issues, ranging from studies investigating the manner 1in
which existing knowledge influences acquisition of nove;
information, to the frequency with which children engage ‘
prior knowledge to‘assist in‘learniﬁg; to research like ghe
present sfudy on the effects of strategies that encourage
the use of pr%or.knowledge.

Chiidren's prior knowledge can mediate learning. For
example, Brown, Smiley, Day, Townsend and Lawton (1977)
demonstrated the effect of prior knowledge for memo?y Pf
text. Children were tesged for their recall of a passage
about a fictitious Indian tribe.AOne week prior to testing,
children were divided 1into three groups w;th one group of
children being taught that the tribe was war-like, one being
taught that the tribe was peaceful, and one réceiving no
prior lesson abouf the Indians. Memory for the information
was greater for .the two groups who had some prior knowlédge

in comparisdﬁ to the group which had no prior knowledge.
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Errors in recall also differed systematically in that the
children *s prior beliefs about the Indians were evident 1n

‘thé types of erro?s Fﬁe Chi}dren were likely to produce ---
children who believed the Indians were w;r-liké had -
distortléns consistent with that belief and vice versa.
Although studies with children and adults (for example
see Steffensen, Joag-Dev., & Andersqn. 197%) deﬁonstrate that
prior Rnowledge does affect the mannerlln which informationl
1s acqulred, 1t:15 clear\that children do not spohtaneously
employ exi1sting knowledge to the extenf that they could.

However, children can be prompted to use prior kxnowledge

more frequently 1f explicitly trained to do so (see Hansen &

)

Pearson, 1983).

Since prior knowledge does have reliable effects on
memory.'lt 1S NOt surprising that research 1n strategy
instruction has focused on'ways to promote the use of prior
knowledge. Recently, research has stressed the importance of
émplovlng elaboration strategies to enhance the acguilsition
of facts. Thne study of éiaooratlon étraggqféa\if intriguing
’Decause they afe sophlsticated strategies (compared to
renearsal, for example) that are well matched to associative
tasks like fact learning; Elaborations that ére generated Qy
cr provided to the learrer often promote retention of to—-be-
learneé materials through the application of prior
kNnowledge.

fact learnming 1s a freguent and difficult task in grade

school ana hence the 1ntroduction of strategies that assist



in fact acquilsition should be welcome. Elaboration
techniques have a long history of success iﬁ improQing
various types of factual learmning. The gpecific téthniques
range~from ancient procedures sgch as the method of loci to
more recent vocabulary learning strafegies such as the
keywdrd méthod (see Pressley, Levin, Hall, Miller, & Berry,
1980, for example). The use of mnemonic techniques is-
particﬁlarly app;opfiate wlth children because grade-schdgi
children rarely ehploy sophisticated strategies o v
spontaneougly to agquire information that\requires learning
of associations (Pressley, 1982).

The child 1s the perpetual’ novice who regqularly
encountérs new domains that require the acguisition of a
series of new facts, concepts, and vocabulary 1tems.
Initially, the new domain may appear to abound with
information that seems somewhat arbitrarily related and;j
hehce, 1s difficult toblearn. In order for the navice to
understand the information she or he can try to link to-be-
Llearned 1tems together meaningfully. Elaboration strategies,
and verbal elaborations in particular, provide a means for
the ndvzce to draw upon relevant priok knowledge ta relate
the 1tems aof the new’' domain. The specific concern
addressed'in the present research Qas wiﬁh one particular
elaboration strategy that can be used to assist Child}en in .

acqQuiring new 1nformation.



Precise'ElaDDratlpns

Bréqsford,'Stéin and their.colleaguESvhéve studied the
potency of 'precise"” elabgrations for facilitating
acquiéition of arbitrarily related facts. The term précise
describes aﬁ ideal relationship between the_compnnenfsvof
to-be-learned facts. A precise elaboration enhénces thék

. , <

significance and reduces the arbitrariness of the
relatlonships to be learned. For.example, 1h the following
two sentences. the relationships between the type of men aﬁd
the activity in which the'ﬁen are engaged seem somewhat
arbltrary:

“The tall man bought tne crackers."”

"The sleepy man bought the mug.”
when the se§%gfces aré precisely eiaborated, the
relatioﬁships appear less arbitréry:

"The tall man bought the crackers that were on the:

N\
top shelf.”

¢

"The sle&py man bought the mug filled with coffee."”

N

Using the termihokegy of Bransford, Stein and colleagues,
these elaborétlons ére prec15e‘because théy clarify why 1t
would be relevant for the one pafticular type of man to
2ngage 1n the specified activity.

Bransford {(157%) hypothesized that the quality of
elaporations would nave a.predictable influence on recall 1in
fact learning. He suggested that different kinds of
elaborations coulag eitnher enhance or impede recall, and he

Sregicted that gcr=cCi1se elaborations would be the most
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effective elaborations for enhanciqg learning and retehtion.
Bfansford, Stein, and 'their colleagues investigéted the
efficacy of precige elaborations f6r adult and fifth grade
populétions focusing brimérily on fhE'retention gains mgde
available'whén precise eiSboratibn was embloyéd. The wo?k
with adults was exfended in later studies examining ‘the
value of precise elaboration relative to other strategies.

Adult Studies of Precise Elaborations. Theré are

A

reliable differences ih recall performance as a function of
precision 1n elaborations; In three studies in which adults
generated elaborations for sentences {like the man sentences
presented earlier), Stein and Bransford (197%9) -concluded
that recall was higher following productiog of preciﬁe
elaborations than following production of imprecise |

elaborations. Even when the imprecise elaborations e

"associatively related" or '"semantically congruocus"” to the

information to be learned greater retention was associated

S{th greater precision of elaboration (Stein, Littlefield,
Bransford & Persampieri, 1984). In other words, sentence
9xtensionsbthat were consistent in meaning, or that were.
related to activity of the base sentence (for example, "The

tall man bought the crackers that were on sale.”"), were less

powerful than precise elaborations. However, the differences‘-
in recall between precisely- and imprecisely-elaborated
content were not always great, particularly when adults

generted thelr own elaborative extensions.
w\



In the first two of thése_three studies, grbups of
undergraduate sgudenfs were exposéd to different types of .
elaborated sentences. The sentences contained elaborations
which were either high or low in associative relatednesé to
the target”information (the base‘septences). Rlso, the
seqtences contained elaborations that either clarified
{(precise) or did not clarify (imprecise) the relationship
betwéen‘the:man and the activ#ty. Recall was measured
following an incidental learning task. Precision was
expected to improve recall because the relationships between
:the concepts and the retrieval- cues were made less
arbitrary. Based.oﬁ earligr work-ifiwas suggested that the
more highly associated elaborations might enhance recall
because the elaborations serve as cues for the learner to
"relnstate” the encoding context at the time Df.testing
(Craik & Lockhart, 1972). Consistent'&ith Bransford s theory
of precision, precision facilitated retention while
associative relatedness did not affect it. Recall was not
affected 1n the secohd study even when the provided
elaborations contained related aésociations forxboth
components of the sentence (the man and the type of
activity) 1nstead of just the type of man. )

Thé third study replicated the first two studies but
extended the findings across a different type of retrieval
task. A recognition task was used to determine whether the

preserce of elaborations at testing would facilitate

retention. Again, a strong effect was obtained only for



precision. Only elaborations that reduced the arbifrariness
of relationships consisténtry produced strong retention
gains. |

Are precise elaborations moré Dene#icial fo? retentioﬁ
when they-are provided or when they are generated by the
learmner? Stein and Bransford (L979) investigated fhe effects
of p;ovided and self-generated elaborations or retention. |
They found positive effects for retention both wheh adul ts
actively partic1pated‘in the generation of precise
elabcrafion and when adults‘reéd provided precise
elaborations. In their first study undergraduates were
. presented the "man'" sentences. Sbme subjects viewed

sentences which provided ready-made preclise elaborations.

L ' ' :

Cther subjects 1n an elaborative i1interrogation condition

were required to respond to a "why"” question whi;h asked
them to clarify why that type of man would engage in thé°
activity. |
Tne self-generated elaborations in the elaborative
interrogation condition and the provldea precise elaboration
condition resulted in-subst;nﬁlal recall gains }n comparison
to the base condition, but did not differ from eath other. A
: =
second study replicated these findings<¢and+ymplicated
precision 1n the self-generated elaborations as a mechanism
facilitating recall. That is, the generation of imprecise
elaborations was assocliated with poorer recall than providgd'

precize elaborations, but recall following the generation of

precise elaborations did not differ from that of the

.
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provided précise elaboration condition. Theée findings
suggest that“précision prgdicts recallvrather than'ﬁhe»
source of'thevelaboration (whether it is self-generated or
prOQided). This conclusion 1is possib19 incor?ect, however.
The recall means(for these two groups were extremely high
(8.47 versus 8.33 out of 10 for the prov;ded brecise
elébbration and the self-generated eléboration»conditionsﬂ

respectively), and thus, there'may have been a ceiling

effect. This limits confidence 1in conclusions a

effect on recall of the source of elaboration.

Pressley, McDaniel, Turnure, Wood and Ahmad (1987) also
compared provision versus geheration of elaborations with
adults to provide more’definitE'findingé than Bransfbrd anq
Stein; In their first study subjects were ekposed to 24
sentences and were given incidental iearning instructions
similar to those used by Bransford and Stein. There were no
cei1ling effects. Pressley et. al. (1987) found that adults
wﬁo were asked to produce precise elaborations in response
to “"why” guestions (i.e., in an elaborative interrogation
condition) recalled mofe than peers who read providea
precise elaborations, although providing precise
elaborations facilitated recall relativeAto a base sentence 7
control condition.

Pressley et. al. (1987) also made the self-generated
versus provided versus control cqmparisons in aﬁvintentional

learning situation where adults were informed of the recall

test. The adults’ recall in the sel f-generated condition



exceeded botﬁ ofvfhe other two conditions. Recall in the
provided elaboration conaition'éid not exceed the_base
condition, as it had in the earliér ekperiments, présumably
because base control subjects in the intentional lear?ingb
situation weke generating strategies to medi;te.léarning.
Poét—ekpe#iment interviews 1ndicated greate; use-éf |
strategies by intentional base controls fhan by incidental
base control participénts. ‘

In summar?, precise élaborations either provided or
self—generatéd positively affect retention>in incidehtal
learning situationslwith adults. 5uring intentional
learning, when adults are more.likely to uéeAmemory
strategies on their owﬁ to mediate learning, the advantages
of provided precise elaborations are minimal»but self-
generated elaborations still promote learning relative to an

intentional control conditipn.

Precise Elaborations and Children. The research with

school-age children, to date, was conducted almost
exclusively with fifth grade children. Bransford and his
colleagues‘argue that providing precise eiaborations‘can\
facilitate learning in novices, and that sincé’gradé-five'
studenfs are often iﬁ the position of being. novices, their
learning 1is improvéd»by provisioﬁ of precise elaborations;
Novices must acquire a series of new'facts, concegts,
and vocabulary 1items when they encanter a new doméin.
Initiaslly, the new domain may apbear to be filled with

information that is arbitrary and, hence, difficult to
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learn. In order for the novice to'understandyihe
information, s/he must be able to link items together
meaningfully. Precise elaborations provide a means for the

novice to draw on existing relevant i1nformation to relate

—_—
-«

items in the "new'" domain coherently. Research using the
"man' sentence—lea?ning paradigm has attempted to mirror the
kinds of constraints %aced by. the noyice learner. The
research to date suggésts"that precise elaborations can
facilitate léarning in some circumstances. Both.children énd
adul ts demonstrate some\gains in retention when generating
precise elqborations, and less academically suqcessful
students -experience improved memory when taught to generate
precise elaborations for simple prose. (Franks, Vye, Auble,
Mezynski, Perfetto, Bransford, Stein, & Littlefield;'1982).
Bransford and colleagues have been primarily interested
1n the benefits of precise elaboration for academically
successtul and less successful child learners. bbservations‘
of academically successful children indicated that they |
relate new informatlon to exlsting knowfedge, that they make
use of 1llustrations and other proyided materials, and that
they are more active, whereas less succ ésful peers tend
only to do repeated readings (Bransfovd, Steih, de, Franks,
Auble, Mezynski, & Perfetto, 1982). Eiébo?ation by successful
students seems to aid retention. These types of observations
motivated them to undertake a further series of studies to‘

deterwine exactly how the relationship between precise

elaborations and children s learning could be described.



In particular, the self-questioning of successful
e

students suggested that they may produce precise
elaborations on their ownji in contrast, less sdccessful

- peers would not do so (Stein, Bransford,LFranke, Vyg, &
Perfetto, 19825. It was hyoothesized, therefore, that
academically successful students would do;}ell,on fac£
learning tasks regardless of’whether precise elaborations
were provided at study. That i%,’prov151on of precise
elaooratione wae unnecessary beoausepstudents would
preeumaoly generate them on‘their own. Less successful ®
Students would be expected~€o‘show improvements when preoise
eiaoorations were provided since they fail to engage 1n
‘elaooration spontaneouely.'

These hypotheses were tested using an i1ncidental
sentence rating task (using sentences smmiiar to those
mentaoned eariier) with fifth graders. The fifthAgraders
were presented 10 senfence pairs. One sentence in’ each pair
was orecisely elaborated and one sentence was 1mprecisely
elaborated. Children were asked to rate the sentences as

difficult or easy to understand and remember. Following a

recall test, children were asked to rate a second set of 10

\
’

sentences and were again tested for recall. In this study,

recall of elaborated sentences was better than recall of

N . .
non—-elaborated sentences for both groups of children. That
1s, whatever the good learners were doing on their own, 1t

was not as effective as processing precise elaborations that

were provided.

4

11
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~ Another set‘ofwétudies demonstrated that less
académically successful fifth graders fail to generate

1

preCise‘eiaborétLons spphtaneously.”when asked to generate
" elaborations for séemlnély arbitrary sentence ref§tionshipé,
less successful fifth grade%s produced more imprecise™ -
elabqrafions than their average or more academiéally E
successful peérs. In addition, pekformance was enhanced when
the less sucéessful children were given training and
explicit 1nstructions about the ;élationship between
precision and retention (Stein, Bransford, Franks, Owings

Vye, & McGraw, 1982). /;///

A third series of studies compared the Derforman&e'of

)

fofth graders (academically successful vs. less successful)
" on their reading, sthyihg and recall of two différent
stories (Franks, vye, Auble, Mezynski, Ferfetto, Bransford,
5t91n‘:&-Littlefield, ;?Bé). One version of each story was
: '
explicit, which meant that the key relationghips were
grec15élyfelaborated. The second wversion of each story was
impliicit, since the relaticnships were not glaborated.

Less succeésful students spent the majority of their
resources (time) reading and studying the explicit passages,
the passages cahtaining all the information and memor? ailds.
This meant that they spent iess time reading and studying
the i1mplicit passages‘which required further elaboration in
order to be understcod. This allocation of time and study

effort procucea icw recall in these students. In contrast,

successful students tendea to allocate more study time to



-
®r

the implicit passage and less time to the explicitVDQSsagé,'

which prbduted,highek recéll of the arbitrary materials by
these~studggt5. |

In a follow—up study less éuccessful students were
giVen a pr9ftest; then they were trained to generate
elébbrations to arbitfa}y-sentences. Théfe‘were'pretest to
posttest géins suggesting again that precise elaboration
‘swills can Dé tfained’and'that production‘of precise
"elaborations enhances retention.

Bransford and his célleagues' findings have been
replicated by other researchers who have employed similaf
materials aﬁﬁ testing procedures. Most notably, Wong and
Sawatsky (1984) contrasted the recall perforhance of
aéademlcally'suc:essful, less successfui, and a;erage

students following a sentence completion task. The

incidental i1nstructions regquired that the child write

)

in "

extensicns for the “man type base sentences. Academically

successfﬁl chlldren produced maore precisé elaborations and
recalled more {ﬁan their average and less académically—
;dmpetent peers. This study also tested children across
érades o) th}ough 7, aithough possible developmental
differences were not assessed -in these studies.

The present research seeks to explore more completely-
the potential of provided elaborations for enhancing .
children's learning. Exlsting studies have suggested that

providing precise elaborations for fifth gfade chidren can

enhance retention performance. One problem with this

13
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reeearth‘is that it cannot be generaiized. Althouéh‘»
Bfansford} Stein/end assocliates have 1implied that e;eeise
elaboration effectS‘weuld generalize across ege, their
testing p%océdures between ages have differed (incidental
L) : e : - . : R
vs. intentioﬁel 1earning) and the poppletions tested are
restricted tfifﬁh graders and introductory psychology

students). Moreover, since Bransford' s studies have

generally tapped only the extremes of normal classrooms

Kl

(academically sgccessful versus less academically successful
Sﬁudenﬁs), £he5e'find;ngs may.not apply to faverage“’fifth

» , o
grede‘populetiohs._lf precise-eiabbﬁ%tion ln;erVentioné are
to be used fer educatiocnal pureaées,rit would be veluable to
know how precise elaboration affects the-entire range of
ability and grade>leve15.. S ::ﬁ

The present study of intentional learning sought to
dist}nguish the effeets of provided precise eleboratiowg for
5;511dreq in.the f{fth to‘eigch grade {(1n geﬁerel, ceildren

between 8 1/2 and 14 years of age).

Contrasts With Other Strategies

In addition to imcluding average .chilidren and sampling

3 wlder range of ages, another goal of the present research

14

1s to contrast generation of precise elaborations with other

2"
4

elaboration and mnemonic strategies. This feature 15'

*

-

R

1ncluded because there 1< some 1ndication 1in the existimg-
literature that provided precise elaborations may not be as
effective as other elaborative strategies (e.g., Pressley

et. al., 1987).

"
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Elaborative Interrogation. Questioning has often been

recommended as an i1mportant instructional strategy thch;
when properly structured, may leéd tao improved'5emory

per formance (for example see, Anderson & Biddle, 1975y -
Wwinne, 1979). écme advocafés for questianlng make strang
clalims abcut trne potency Qf lnterrogation {see LGraesser &
Black., 1985 for éxaMples) but recent evaluations suggest
1mportant but mg;e,liqi}ed effects (Redfield 4% Rausseau,

2

1¥81). NonetheiessHFrudres i1nvolving children from the

-4

Jrage school vye=ark Eﬁosg & Killey, 1977; Pressleyw&'Bryant,
1982 to pres&hoqiers (Noad, FPressley, Tu?nure, & Walton,
1987 ) consistently support the efficacy of asking questions
o enﬁance‘reca;l taitnocugh the robustness of the

Jquestioning effscts varies across age and studies).

Similarly, trere 1% the conslistent argument that higher-

3

ger zuéstlaqg énhance retention more so than factual level
guestions cecause Nlgher—-order guestions requilre analy51$ or
sgn:hgsia =f infcocrmatidn and encourage the learner to go
Devorg the 1nformation that :is presented; When performance
WN1THh these guestizons is contrasted with pérformance
fallow;ng factual ievel questldh?, recall is greater for
information related to ﬁhe Righer—-order questions than for
informaticon re2lated toS the knowledge level guestions
{Benton, Glover, Mchkowskl, & Shaughnessy,1983).

One particolar type of.nlgher-order que;tlon was
stidled nere. Q2 ~Phy ' guestions presented 1n the

glaborative—-interrcgation condition requlred the learner’ to



draw upon prior knowledge to clarify seemingly arbitrary
relationships (e.g., "wHy would it be that the tall man

bought the crackers?"). To answer a "why" question,: the'"

16

learner must systematically analyze the new informatfbn and’ .’

relate 1t to knowledge 1n long-term memory. Answering such
questions kequlresiunderstanding the significance of the
itnformaticon to he learned, and 1t 1s tn;s understanding (as
opposed to rote rehearsal) that can be called upon at
testing to aid retrieval of the entire fact given some part.
of 1t.

——4imagery. In addition to verbal elaboration strategies,
such as provision of precise elaborations and elabofatlve
interrogation, imagery strategies often facilitate\retention
ot verbal materials as gauged 1n pregest to posttest
comparisons {(Richardson, 1956) of individual subjects and in

between-condition comparisons (see Bower 1969, for an

p

example). Tne effects have been found for a variéty of
tacks: tor example, free recall (Rlénardson, 1976) and A
recognition memory (Bower, 1969).

Imagery was selected as a strategy to compére to
provisicn of precise elaborations and elaborative
interrogation because 1t 15 particulariy well suited to
tasks reqguiring associlative learning and DeéauSe 1t ié‘ae
‘chunking mechanism’ that enccurages the 1ntegration of
information (Faivio & Begg, 1981). Particularly relevant

nere, Presslev and ni1s assocliates (Pressley, McDaniel, et.

al., 1987; Pressiey, Symons, et. al., 1983) fcund 1imagery to
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be an effective strategy for adults who are learning

"

Bransford-type 'man séntences (1.e8., subjects 1imagined the

particular‘type of man doing the actldn'Specified). U51ng
imagery, adults were able to acquire the pairings between_
the men and their activities mDre>qQ1ckly than adults
provided thh preclse elaborations or adults who receivédv
no—-strategy 1nstruction. However, ﬁhere are no guarantees:
that imagery'would mediate cﬁi}dren's learning. For example,
through studies of Daired—assoc;ate learning with
elementary-school-aged children, Pressley and Levin (;977)
observed somé developmental constraints on the effectiveness
of embloylng 1magery. Pefrformance for youngér children
{1.e., 77— to B- year olds) wés contingent on factors such as
.p}esemtatlon rate and concreteness of tne stimulus pairs.
More SDélelcally, younger chlydren requilred slower

3 | -
presentatlon rates and a greater degree of concreteness than
their older peers (1.e., 11— to 12- year QljS). This tinding
15 consistent wltH.Dther findings that more ”lEageable“
‘stimulil permit easier construﬁtlon of an i1ntegrated 1image,
and Hence subsequent recall that can be mediated by 1magery
is more likely to be facilitated with relatively EaSleﬂ*tD;

1mage compared to harder-to—-image stimull (see Pressley,

1977: Paivio & Begg, 1981).

Tne present study 1nvolves highly concrete materials,
wlth .a presentation rate sufficiently slow (1.e., slower
than the slowest rates used 1n studies of pailred-associate

learning) that chiidren shoula be able to generate



1ntegrated relationships between the men and activity
pairings (Préssley_& Levin, 1977). Given the succeés'of
1magery with adult’learhgrs, and giveﬁ that learning the man
sentences 1s a task with parallel demands to_;hat found in
previous raseardh with children (for example, Pressley,
1976, reduired’chlldren to 1magine actions presented 1in
concrete prose), tneré is reason'to be optimistic that this
procedure wéuid facilitate children s learning.
. S _ . . ¥

In summary, tne present research was designed to
EXp;ore the role ct provided precise elaborations,
‘"elaborative lnFerrogation; and 1magery more Complétely than
was the case 1n ?revipus research. The p?evious research
tomparing these strategles was conducteag primarily with
adult populations; most was conducted with materials that
aré far removed ffom materials children would typically
encounter 1n the classroom. Although 1t might be assumed
tnat the laboratory tasks that predominated 1N previous
researcn tap the same p?ocessés as would be ;ound in
educationally relevant materlals; the applicability of these
Tind:iNgs to the classroom env1ronmentrremains 1n doubt until
there are exDerlméntS 1N which the relative effects of
Srovicded precise elabcration, elaborative interrogation, and

imagery are evaliuated wlth more relevant materials presented

TS schcol-aged lsarners.
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CHAPTER 2

EXPERIMENT 1

The present study addresses the retention produced by
three st(ategies across a rénge of school grades. The three
strategies, provided pre;iée elaboration, imagery, and
elaborative interrogation, have been investigated |
individually, but have not been'compared explicitly with
children. In order to bé continuousxwith previous adult
research; these strategies were first tested using the same
"man" type sehtences employed 1n earlier studies. The
memorial demanQS'in the present\iigdy were reduced slightly
compared to %he adult étudy, hoWevér, after pilot testing
indicated that the number of sentences used in some of the
adult studies (i.e., 24 in Pressley et. al., 1987) was too
great'for younger children. In order to ensure that the
children could perform the task with some success (L.e.,
floor effects could be avoided); the number of sentences
presented was limited to 1B.

Method
Subjecﬁs

The participants were 139 elementary school children
(77 males and 62 feméle;) attending a public school in
Ontario. The children were drawn from grades four, five,
six, seven and eight (age range from 9 years 1 month to 14
years 8 months) witnh approximately equal numbers of each sex
and each grade represented 1in each of four experimental

conditions: base, precise elaborations provided, 1magery,
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and elaboratiQeVinterrogation. The children were randomly
assigned to conditions with approximately equal numbers of
children 1n each Cell (33, 35,'35, and 34'subjects per cell
respecti&ely). Due to equipment failure, the data for one
child wae lost from the eléboratiye'interrogationkcendition.\
Materials

Three sets o% stimulus materials were cdnstructed. Each‘
set was a deck of 217white cards, 12 cm x 19 cm with one
sentence typed on eech card in capital letters. The first
fhree cards of each deck were used as exadples and the
remaining 18 cards served as the sentences to be learned.
Eaeh sentence described a particular type of man and the
type’of activity in weich the-maanas engaged; The type of
man and the activity were arbitrerily;related in thet there
was no 1ntrinsic cennection between the specified type of
man and the particulaf activity. Some of the sentences in
each set were used by Stein et. a1.0(19é4) (7 sentences)
and the remainder (14 sentences) were devised by Preseley
et. al. (1987).

One set of cards was used for both the base aﬁd imagery
conditions (see Appendix A for the complete list of
seﬁtences). Sentences on the;e cards contained simple
declarative statements describing-the man and the ectivity.
Each sentence was underlined. For example, the three sahple

base sentences were: ; '

THE BALD MAN USED THE PHONE.

THE SAD MAN LOOKED AT HIS NEW BOAT.




THE DYING MAN USED A FEATHER.

Another set of cards were used for the provided
precise-elaboration condition. These cérds‘contained the
same undérlined basé sentences followed by a nonunderliﬁed
precise eléboratiqn (see Appendix A for the complete list of
precisely elaborated sentences). The précise eiabdrations
for the three sample sentences were:

THE BALD MAN USED THE PHONE TO CALL ABQUT THE HAT

-~

SALE.

THE SAD MAN LDOKED AT HIS NEW BOAT THAT HAD BEEN

DESTROYED BY A TIDAL WAVE.

THE DYING MAN USED A FEATHER TO éIGN HIS WILL.

The precise elaboratfon Feduced the arbitrariness of
the relationship between the man and the activity by
presenting an answer for the question, fWhy would that man
do that particular thing?". The precise elaborations had
been used by Stein et. al. (1984) and Pressley et. al.
(1987) in their previpus work. |

The remaining set of cards was used for thé
elaborative—ghﬁérrogation conditiog. Each card containeq the
underlined base sentences with the question, “why did that
man do that?" typed below each stafement. The examples |

were:

THE BALD MAN USED THE PHONE.

WHY DID THAT MAN DO THAT?

THE SAD MAN L OOKED AT HIS NEW BOAT.

WHY DID THAT MAN DO THAT?

21
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THE _DYING MAN USED A FEATHER.

-WHYvDID THAT MAN‘DD THAT?

ALl @é%é(ials were presentéd in a cqnstant order over
tkiaLs'andvbe;weén sets. Each set had a correspohding taped
presentation w}th a- male voice reading the typed |
information. One sentence waé*heard/read evefy 15 seconds.
{This presentation time was determined after extensive pilot
testing.) Students 1in the.imagery condition were provided
with 22 c% X 2? cm line drawings to depict each of the three
éample sentences (see Appendix B for drawings). Studenté’
answers to "Why" questions 1n the elaborative-interrogation
condition were rec0ﬁded on a portable fape recorder which
was placed in full view of the child. X .

fhe recall test cdnsisted of 18 questions, bne for each
of the 18 sentences to be learned (see Appendix € for the
recail ttems). Given an action, the child was asked to
recali the manm who did 1t. Recall quéstions‘weré presented
in a different random ord;; for each subject.
Proceduré

Each child was‘tested individually 1n a familiar room
within their school. A1l children wére informed that their
gask was to remember 18 sentences after reading/hea;ing'them
for 13 seconds each. The three examples ih each set were
used to demonstrate the procedure énd,presentation of the
sentences. In all conditioﬁs, pargicipaﬁts were instructed

to read the sentences while they listened to the taped

presentation.



Upon entering&the testing room'allvchildrEU were.
introduced’to the.task. Children in the baséltondition‘were
instructed as follows:

foday I'm going to show you some sentences about

different kinds‘of men ., Every man will ge doing

something different. Eéch sentence will be about one.
type of man dqing one thing. It's your job to
remember what each kind of méﬁ waé doing in the
sentence.

Children 1in the precise—elaboration—provided condition
were informed that the nonunderlined pa%t of the éentence
(the precise elaboration) would help them FO remember the
underlined part of the sentefce. They were instrhcted to
read the whoie sentence when they tried to learn 1it:

One good way to help you‘td remember the kind of man

and what he was doing is to look at the iast ;art of

each sentence, the part that isn‘t underlined. The last
part of the sentence tells why 1t was important that
only ﬁhe one kind of man would do that kind of thing.

s ff you read why that kind of man would do that kind of
thing it will help you to remember the sentences.

Children i1n the imagery coqdition were instructed to
create i1nteractive i1mages of exactly what was depicted in
the sentence:

One good‘way to help you remember the the kind of man

abd what he was doing is to make up a picture ih your

head of the kind of man and what he was doing. AN

23
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especially good picture to make up wouid have the
special man doing exactly what the sentence says he is
Adding. If you can think up this type of‘pictufe it will
help you to remember the sentences. ) |
Children 1in the elaborative—interrogation condition

N

weré asked to answer the "why " qﬁesfion below each seﬁtence.
Children were further instructed that thegé;énswer would be
a "good" answer 1f 1t explained the relatiqnship Setween the
typé of man and the activity in thch he was engayged.

Following the description of the»sentences, these‘cﬁildren ¢
were told that, "After each sénﬁence you'will be asked to
answer a guestion.® They'wére also told that, ”Each Question
will ask "why 1¢ 1t that the special man 1s doing the thing
that he i1s doing 1n thé sentence."” Then, like thé ofher
ggoagi%fhey were told th the/guestions wouid help thém. The

-
exact 1nstructions were as follows:

N

One good way to help you remember the kiﬁd of

‘man and what he was doing 1s to answer the

qJestions. An especially good answer tells why it

was 1mportant that only the one kind of man would

do that kind of thing. If you can say why- that kind

of man would do that kind of thing raéher than Séme
other kind of man, it will help you to remember the "
sentences. | |
Children were then given practice with the three sample

sentences. Children in the base condition were told to do

what they could to remember the sentences but no further
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instchtiqn was given for learning the matefialé. Children
in the preciée élaborafion condition weré reminded to read
the whole Senten;e. Aftgr each sample sentence the
EXpé?imehter reiterated the value of the precise
elaboration:

That Sentence>is good because it tellg'you‘why‘a

(type of man)’man and not any other man would (type

of a;tivity).

In the imagery condition, feedback was provided for the

' . . . A

three sample sentences on the appropriateness of the
pictures they described. [f the child included both the man
and the activity inﬂtheir descriptions of theﬂpicture in
their head, they were téld that they were doing well and
were shown the éample drawingﬁ(ﬁppéndix B) as féllows:

That's a good picture because it has the

special kind of man and what he was doing. It's like

my_picture because it has the (type of man) man and

what he Was doing (activity).

If a child failed to ;nclude either the man or the
activity, s/he was prompted to include the m%ssing i1tem.
When the item was incluaed, the child was shown the Sample
picture:

That's a good picture that you have made up o J

but tt doesn’'t really have (the- man) (the

activity). Can you think of another picture that has

both the manm and what he was doing? .... Here's my
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pitture. Yours ié like mine bgcause it has thebkind
of man and what he was doing.
-InrthérelaboratiVe—interrogétibn coﬁdition children's
respoﬁses‘to the threé exémple sentences'were prompted until]
-~ a ‘good’ elaboration was produced (i.e. one that reduced the
arbi£rariness o¥ the relationship between the man ana the
cactivity). When the children Qere successful on their first
attempt fhey were told that their answer was appropriaté. {/

They were then shown the prepaked precise elaboration as an
. -

alternate example:

That answér is goéd because if tells you why it is

important that a (type'of man) man‘and not any

other man would (type of activity). Ny answer is

like that too. (Regd‘sample ansWer} It's good

because it tells you why 1t is important that a

(type of man) man and not any dthe? manrwould (fype

of activity). |

lIf a child failed to produce an appropfiate answer;
s/he was given one or t@o prompts (if needed) to produce a
better answer. After producing an appropriate answer, the
child was shown the sample elaboration/answer as described
earlier. )

That s a good answer but but it doesn 't really

tell us why 1t is very important that a (type of

man) man and not any other man would (type of -

activity). Can you think of another answer that

would tell you why it is important that a (type of
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man) and not any atHer manrwould (type'of

agtivity)? | |

-Children_were given practice on a sample recall task so
that they understood fhe criterion test for which they weré
preparing. The three sample recéll questioﬁs were asked and
chi}dreh werercorrébfedrif they made an error: ‘

WHO USED THE PHONE?

WHO' LOOKED AT HIS NEW BOAT?

WHO USED A® FEATHER?

Children were reminded of the instructions béfore
preceding to . the 18 to-be—-learned séntences. No feedbacks of
any kind was provided du?ing study. Childrén in the imagéry
condition were not asked té describe their imageé as they
studied.

fhe 18 to~be-learmed sentences were presented
immediately following the instructions: The cued
recall task (18 "who" guestions) wag given immediately after
study in all conditions. Children were given 20 seconds.to
generate an answer for egch of the 18 test quesfions. After
20 seconds had elapsed the child was reminded of the
guestion and again asked to generate an answer.

Results/

The principal analyses were performed ohbthe recall -

data with subsigiary analyses on the responses tao the

guestions during study 1in the elaborative i1interrogation

caondition.
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‘Recall Data

Recall responses were SCS:EB\as correct if they‘were
verbatim matches to the descriptions of the mén pkesénted at
study oé if fhey were approximately éynonyméué withbthe ’
»Driginal‘wordings. For example, "mean man” was accepted as
equivaléﬁt to “evilrmao”.lTwo raters scored over 25'percent

of the re¢all reéponses'with over 95 percent agreement, The.

remaining data were scored by one of the two raters.

The overall experimental group recall means are recorded
in the first column of Table 1. Effect sizes were calculated

to determine the magnitude of the differences in the mean‘
. ° P ) -
scores (Light & Pillemer, 1984). The mean score for the base

1

reading condition was subtracted from the mean of each of
;he remaining conditions, then each of these differences was
divided by the sguare }oot of the mean sguare error (see
Table 2 for effect sizes). The largest effegt size occurred.
in the elaborative interrcogation condition wifh older |
children (2.31 SD's) and the smallest effect size was for
young children given the pfovided_precise elaborétions (.54
SD's). |

’ %he mean scores of each the four recall means were
:ontrésted pairwise usfng a set of & Dunn:éonfeFonni’
CoHtrasts_(Dverall Type 1 error rate < .05, p < .0083 per
cohparison; cutoff t = 2.68). Recall in the elaborative
/}nterrogat;on condition exceeded recall 1in botﬁ the provided-

precise elaboration and base sentemce conditions, smaller

t(135) = 4,10, but not in the imagery condition, t(135) =
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" TABLE 1

Meah_Recallf&f'the Man Sentences fo

Childreh' ’

29,

r Youﬁger and Older

Agé )
Condition Overall® " Younger At or Above
than MedianB Median*®
Base ' ~
Sentences
X 7.26 7.72 6.77
SD ) 3.23 3.29 3.19
n '35 ’ 18 17
Provided
Precise
Elaborations o
X .89 9.60 10.10
SD 3.58 . 3.60 3.64
- n 35 15 20
Imagery ,
X TM1.83 11.06 12.65
. SD 4.19 3.61 4,70
n 35 : 18 17
Elaborativg
Interrogation
X 13.47 11.29 15.00
SD 3.44 » , 3.47 2.51
n - 34 o 14 20

Note. Median age = 11 years and 7 m
aMean Square Error = 13.17
bMean Square Error 12.19
cMean SqQuare Error 12.68

onths
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TABLE 2

Effect Sizes for Mean Recall of the Man Sentences for
Younger and Older Children '

.Age
Contrast Overall Younger At or Above
with Base : : ‘ than Median Median
Sentence ’
Condition
Provided
Precise
Elabaratians
.73 1 .54 . .94

Imagery

1.26 .96 1.65

Elabarative
Intertaogation
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1.88. Imagery recall exceeded“base recail. t(1§5)'= 5.26.
None of the remaining pairwise comﬁariéons was reliable,
largest’ f(135) = 2.24 for the imagery vérsus provided
precisevelaboration comparison.

The nekt questions addressed were whethgerly there were
age effects on bérforhance inbany of the condiﬁions and
whgther there were agé by condition interactions. These were
evaluated because of (a) the poteﬁtial effects of_age on-the
amount of world knowledge or flexible access to knawledge 1in
the elaborative interrogation Céndition (c.f., Bijorklund,
1987) and (b) the possibilitylof increasing imagery
competence wilith age 1in the 1magery condition (Pressley,
Cariglia-Bull, Deane, & Schneider, 1987).

The relationships between agé and perfofmance for each
condition are recorded as Pearson Product-Moment
correlations (r) 1in Table 3. The only correlation that was
reliably greater than zero was for the elaborative
inter;ogation cond;t}on. Potential age by condltion
interactions weré also evaluated using a regression approach
(Cohen & Cohen, 1973). Possible i1nteractions were evaluated
with six éontrasts. Slmple correlations were first
transformed to Fisher Z. Then condition correlations were
compafed pailrwlise, with eacnh comparison conducted atkp <
L0083 in orderste parallel the analysis of condition main
effects as claosely as possible (cutoff 2 = 2.64). The

correlation between age and performance 1n the elaborative



TABLE 3

Pearson Product-Moment Coefficients and Z Transformation
Scores for Relationships Between Age and Recall as a
Function of Experimental Condition

32

Condition ’ r "7 score

Base Condition -.118 o -.121

Provided

Precise
Elaborations ~.098 -.100
Imagery ' . 286 . 299

Elaborative ; -
Interrogation 614% .709

#
!
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interrogatibn condition was‘;gjgably largggxgggn the .
corresponding associations 1in either the bésg or proyided
precise elaboration conditions, smaller Z = 3.20. The next
largest Z = 1.68, p > .08 for the imagery versus base
'ﬁomparisoh. |

That there were age Dy\condition ihteractions stimulated
a b?eakdown of the recall data as a function of age, with a
median split of the data recorded 1in Table 1. The median
split data wére analyzed using two sets'of 6 pairwise Dunn-
Bonferroni contrasts’(paralieling the analysis of overall
recall). For subjects belaw the median age, recall in both
the imagery and elaborative ihtefrogation cohditions
exceeded recall 1in the.base condition, smaller t(él) = 2.87.
No other palrwise qontrasts were significantg next largest
t(61) = 1.54, p > .10. For subjects at or- above the median,
recali in the elaboratiQe interrogation condition exceeded
recall 1in Doth the base and provided precise elaboration
condltions, smaller t(70) =-4.35. Imagery recall was better
than base recall, t(70) = 4.81. The recall 1n the proQidEG
precise elabaoration condition was greater than base recall,
t(70) = 2.83. Neither of the remaining paifwise contrasts

was significant, larger t(70) =.2.l7, D > .03.

Question Responses

’

Childrens responses to guestions in the elabgrative
interrogation congition were scored for three types of
answet s: precise elaborations, imprecise elaborations, and

failures to produce an answer (no answer ). Over 30 percent
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of thelresponses were scored by two raters with 95 pércent
agreement. Giveﬁ this Hidh inter-rater reliability, the”
remaining data were scored‘by one of theitwo raters.
Ovefall, precise elaborations accounted for ankavefage
of 7.97 (SD =<3.b3) of the answers given. Children’'s
imprecise elaborations aécounted_for an average of 8.12 (SD
= 4.22) of the answers aﬁd failure to fespond to the
questions accounted for an‘only 1.91'(SD»= é.?l) answers.
Thus, ﬁogt of ¢he time, children generated an answer dgring
sfudy, ;lthough only slightly less than half of their
answers were preéise elaborations. More intéresfingly, the
quality of élaborations varied with age. Older children
produced more precise elabprations than t

&

expressed as Pearson r(32) = .47, p < .003. Th

I~ younger peers,

e was a
corfesponding decrease with age in the number of\imprecise
elaborations, r(32) = -.41, p < ,Q08. There was no
relationshiplbetween age and failure to produce an answer,
F(32) = .01 p > .40. |

A séries of i1tem—-by-item conditional probabilipies'were
Caliculated to determine the relationship betweenithe quality
tof answer provided during study and subsequent performance
at recall. Each response provided at study was matched to
the corresponding response at recall. The mean conditional
probability (per subject) for correct recall following
generation of precise elaborations was 0.83 (SD = .179);
followlng imbretise elaborations was 0.68 (SD = .267)3 and

following non-answered items was 0.76 (SD = .304). Correct
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recall following precise elaborations was more frequent than
,foIlowing imprecise elabaorations; t(33) = 3.§é; p.<;;601.
However corréct recall foliowing faildre to generatg an
elaboration did not&diffef reliablylfrom gen&rat}onkof
eitBer type of elaboration; larger t(18) = 1.63, p > .10t
The conditional propabiiity of correct recail following a
precise elaboration was not reliably related to agé,‘r(32) =

22, p > .10. Thusl the mean conditional probability for

subjects below the median agé was .80 (SD = .167) versus .85

(SD = .189) for subjects at or above the median --—- a small

difference (e.g., Cronbach & Snow, 1977). The conditional
probabilities.of correct recall increased with age for both
imprecisely-andwered items'and non—answered i1items, r(32) =
.32, p < .001 and r(32) = .65 respe&tively,‘both p ‘s <
.001. Thus, the mean tonditional probability. of recall
folloQing an i1mprecise elaborationiwés = ,353 (SD = .167) for
subjects below the median age; it was = .79 (SD = .237) for
subjects above the median age. The .mean conditional
probability of correct recall following failure to
generate an answer was = .49.(SD =.31) fof subjects below
the med{an age, énd it was = .92 (SD = .1595) for subjects
at or above the median age. |
. | Discussion

Elaborative interrogétion produced the largest and most

RS

general gains with 1magery having more modest effects on

1 The number of subjects in these analyses varies because
some children never failed to generate a response to the
"Why" question.




retention. Elaborative interrogation was more potent fof
the older compared to the younger éhildren. The finding that
elaborative ihterrogéﬁion was more effective with older -
children than provided precise elébora?ions and no strategy
instruction ‘1s cons;stent‘with the findiﬁgs“for adults gi;en
the same task (see Presslgy et. al., 1987);—— the
performan&es of older cH&ldren more nearly approximated the
tBerformances of gdults than did the performances of younger
children. The effectiveﬁess of elaborative .dnterrogation
with childfeg 1s consistent with the work éf'Bransford,
Stein and associates (1982), and Pressley and aSsocigtes
{Pressley, McDaniel, et. al., 1987; Pressley, Symons, et.

al., 1988) with adults. Although the recallldifferente

between elaborative interrogation and no strategy
4

instruction conditions was lérge in the present study, the
elaborative interrogatipn condition for .the older'children
was comparable 1n size to the adu@t findings with an effect
size of 2.3 SD's for older children as opposed to 1.0 SD’'s
“with the‘younger children. The smallest effect size rebdrteﬂi
in previous adult studies wés 1.82 SD's (see Preséiey,
Symons, et. ai., 1988). This finding is also consistent with
the large boéy_of is;sarch on higher order questioning:which
1indicates that learning' gains can be enhanced by asking
gquestions at study that reguire inferencing, with |

larger effects for older children and.aduls§ than younger
children (Levin & Pressley, 1981). In fact, with very young

children (preschoolers), the magnitude of the elaborative

36



questioning effect is probably miniscule, based en data inm
related questioning research (Wood, Pressley, furnure;&
Walton, 1987). The performance differeneesibetween younger -
and older children in studies to date, inEluding the present
one, sbggeet a develophental‘trend in the abillity  to use‘the

-

different strategies with greater facilitation associated

with increasing age.

The imegery strategy was more effective than no
strategy instruction, although it was not more effective .
than previeion or generation of precise elaborations. In:
contrast, with adults imagery qQuite clearly 1s more
effective than providing. precise elaborations (P;essley et.
al., 1987).'The positive but slightly less fmpressive
effects obtained with imagery compered wlth elaborative
intérrogation may be due to imagery being more difficult or
demandingifor young children than elaborative interrogetion.
Past research has indicated that there are large i1ndividual
differences 1n the ability to use imagery strategies until
at<leaet 12 years of e;e (e.é., Pressley, Cariglia-Bull,
Deane, & Schneider, 1987). The present limited effecﬁs of
imagery may reflect these developmental or individual
changes in processing capacityf

It was expected that providing precise elaboratiens
mighf be effective with children because children generaily
do not produce elaborations spontaneously, nor do they

engage 1in other sophisticated processing of >§cts. Previous

research documented that provision of precise elaborations
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to less academically successful fifth graders‘préduced‘
recall gains. In the present studywthere Wa5>a corresponding
significant effect for provision of precise EIabDrations
;hen compared to no-strategy ihstruction‘for the 6lder'
cﬁildren in the Sample. Howeve?, the benefits from provision
were considerably lower than those produced by elaborative
interrogation,Iwith>these differences beiég espetially
dramatic %Dr the older chilaren. It may be that providing
precise elaborations 1is particularly advantageous for
learners experiencing some .difficulty in language or reading
‘comprehension, that 1s, children like the subjects who
benefited from provision of precise elaborationé in the
Bransford studies (Bransférd et. . al., 1982). Unfortunately,
the effect Df ability could not be analyzed in the‘preéent
study because nm measure of gene;él intélleﬁtual coﬁpetepce
was taken here. A reasonablé direction for future research
would be study of potential ability by treatment
interactions across age.

Nonetheless, the data at hand suggest that the‘mosy
effective treatment evaluated here was elaborative |
interrogation.‘For the most part, children 1n the
elaborative i1nterrogation condition were able to generate an
elaboration for almost all of the questions acked Df them, \\
.although older children generated precise elaborations more
easily than their younger peers. The quality of elaboration

had a greater influence on recall for younger children than

for oclder children. The performance of the older children

_ )
iy N
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was similar to adults (see Pressley, McDaniel, et. al.,
1987) 1in fhat the search for: rather than hé prodﬁctién Qf.a
foecise elaboratien predicted gfeater recall. Younger
children, bn the other hand, tended to‘perform beéf afr
recall ;f‘a precise elaboration had-been produced rather
than an imprecise elabbfation‘or no answer. It may be that
the geéefally'better developed knowiedge base of older
ch;id?en cémparéd to Qounéer children permifs connectibns to
prior knowledge even 1f a precise elaboratiéa cahnot.be
constructed. Direct asseésmenfs Df‘thé'extent of knowledge
base are needed in order to conduct research 1n which prior

knowledge status i1s a predictor of successful generation of

precise elaborations and subsequent recall.



CHAPTER 3

EXPERIMENT 2

Elaborative iﬁterrogatioﬁ was a pptent strategy for.the
elementary schooi children*asked to recall the érbitrary
'relatiohships specified in the man senfences of Exberimentv
1. Experiment 2 extended the manipulations_examined in
'Expekimenﬁ 1 to materials similar to those actually
encountered iﬁ elementary classrooms. It is rarely the
;studegt’s task - to iearn separated,'individual pieces of
information, especially totaliy arbitrary facts like thé
man—-action pairings studied in Experiment 1. Given the
successes 1n obtaining positive effects when adults use
elaborative interrogation to lEafn diverse materials, there.
was optimism that children would benefit from elaborative
interrogat}on”of meéniﬁgful faéts.

In an attempt to approximate a naturalistic learning
task for adults, Pressley, Syhons, McDaqiel énd Snyder
(1988, Experiment 3) asked C;Hadian university students toi‘
learn facts about Canadian provinces. The jactsrwere
presented 1in 1ndividual sentences (e.;.,.The first schools
for deaf childfen were established in Quebec; Judo was first
tntroduced i1nto British Columbiaj; and The first university
program in forestry was in Ontario). The experiment included
reading controi (Dasé conéition), imagery, and elaborative
interrogation concitions. The results mirrored those found

in adult "man" stugies—--—-elaborative interrogation and

1magery subjects remembered more than the reading control

40
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participants, and eléborative interrogationﬁand imagery
performances were:equal. The elaborative interrog;tion;
image;y and'reading control conditions were also,compared in
another study'(Pressley et. al.; 1988, Experiment 4) with
another set of naturalistic facts.‘Learning facts about
humaﬁ-sex differences.(e.g., Men have a slower puise rate)
wa5>grea£er inf%he elaborative 1nterroga§ion and ima?ery
conditions than 1n the reading control conditions. T%ese
~studies yvielded reéults similar to thése found 1in earlier
investigations with the “man;~sentencesf The consistent and
robust performance gains produced by imagery and elaborative
1nterrogation suggest that these strategies are adaptable to
a variety of materials Comprised of mutually interfering
informafion.

Maore common»than lists of isolated faéts, however, is
prose tha£ includes disparate informat;on about onevtopiﬁ.
The present study attempted to approximate the demands of
this more educationally relevant task:with children. The
specific concern was children’' s acquisition of facts from
text which would provide additional data on learning of
~mutually interfering relationships.

Natdralistic prose 1s rarely completely arbltra?y; For:
this reason the term precise elaboration seemed
inappropriate as a desc?iptor of elaborations that might be
generated for prose facts. [nstead thé term explanatory

. TR,
elaboration descripes the-typeoof elaboration provided 1in

some conditions of Experiment 2 and generated in other



42

conditions. These elaborations are not single “correct”

élaborations be;éuse in natural prose therefis:uéUai}y_more
thaﬁ‘one‘possible ”corrétf“ eiabbration. Thé;hfcse m;teriars
used M éxperiment 2 did, however, pre%erVe thevgtfuctu;e'of
the gaSE sentences used in Experiment 1 and in past research
(seeqPregsley et. al., 1987, and Sﬁein et. al., 1982) iﬁ
that th% sqmewhat novel relationships'couldrné?ekplaiaed
using prior knowlédge availlable to the iearner} Th; tq—be4
learned materiaIS'QéFé descriptions of animals and éﬁeir
habtits. |

In édaltion; th;s study bermitted'anothef examination of
the ﬂduality* of elaboration and its subsequent effect on
recall. Unlike past resea(ch,yﬁhe abpropfiaténess’ofﬁtﬁe
elaborations was assesseabto'the extent that the chiidrenr

drew upon correct prior knowledge to answer guestions. Since

animals engage 1n specific activities for specific reasons,

were more

the explanations for the relatiOnshipg
naturalistically constrained than for the man studies.

Hence, the responses could be assessed in terms of their

N il

actual correctness. .
All of the conditionslin Experiment 1 are replicated in
rExperiment>2, and two additional condiﬁions are 1included:
i1magery plus explahatory elaboration and no-exposure
control. The inclusion of the imagery plus exﬁlanatory
elatoration condition was prompted by two concerns.

Following the dual coding position defined by Paivio (1971),

1t seemed possible that a combination of imagery and verbal
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processing miqht enhance rétention of‘materlals 6OFE than
verbai or imagery_proceésing alohe becéuse ;nformation 1s
being céaed ih two forms. A second argument favouring the
‘combination Q% imagery and explahatory eiaborations follows
from the work of Snowman (1985).Janwman'advoéatés combining
mnemonic and non—%nemonic‘techniques to facilitate greater.
retention. in the present study ﬁhe explahatory elabération
serves as aAHoh—mnemonic strategy 1n that itffocuses bn
comPrehending relationships ahong the items to be learned.
Imaéery instrucéians, on the otéer‘hand, encourage students
to form interactive images Of the l1tems 1n order to provide.
a meéns (Qr "route”) through which items can be retrieved on
a8 cued recall task. The combination of memorial benefits

s
ffom fhe mnemonic imagery strategy and enhanted

understanding prompted by explanatory glaboration might be

expected to facilitate learning, especially for younger,

RN

less efficient lea;ners. | ¢

The no—exposure control condition was added to assess
prior knowledge that childrern may possess about_the animals
described in tne experiment. It was expected that the
children would havé had some exposure to 1nformation about
animais either through the school or through bersonal.
experience. Although the animal stories were désigned to tap
information-thét would be novel for most children, the
possibility of prior exposure or generalizétion from
exlisting knowledge about animals cled not be eliminated

without a control condition 1in which students responded to
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test quéstions without exposure to thg animal stories
(Tuinman, 1974). Thus, no—-exposure control subjects from
each age qategofy were asked tb complete the recall portion
of the task without hearing thé animal stories.

Methbd
Subjgcfs
The participan&s ;efe 257 elementar? school children

attending one of two public schools 1In Ontafio. The childreh
weré drawn fromvgrades 4, 5, 6, 7 and B (age rénge from é
yearS;S months, td 14 years O months). within,eaqh grade,
cﬁlldren wére randomly assigned to one of six experimental
conditions: no—-exposure control, base, explanataory
elaboration provided, imégery, imagery + explanatory
elaboration prévided,‘and elaborative 1interrogation (39, 43,
43, 44, 44, and 44 subjects per cell respectively). Males

and ¥emales wlithin each grade were distributed approximately
eqﬁally across the six cells (total number of males = 108,

and females = 149).

Materials -

Three sets of stimulus materials were constructed, each
consisting of 9 stories. Each story described the life and
the habits of one animal 1in a sequence of six separate
sentences. The stories in one set of materials were composed
of simple declarative statements describing the type of
animal and 1ts specific attributes. These sentences were

underlined. For example, the Grey Seal was introduced by,



"The Grey Seal lives with a group of other Grey Seals." The

second sét.of animal staories contained each of these
underlined base sentences followed by a nonunderlined
explanatory elaboration that linked the animal and the

attribute together as in, "The Grey Seal lives with a group

o¥ other Grey Seals 1n order to drive ‘away large intruders.”

The third set of materials* contained the Qnderlined
base sentences with a %why“ question below “it. fhe question
asked, "Why does that animal db/héve that™?" (Alternate
wording was used depending on”the context.) B

Explamatory eiaborations were constructed with the
assistancé;of zoologlsté,‘game,wérdens,.zoological texts and
journals, and a curriculum specialist i1n English. The
completed sentenges were-presenﬁed to five judgés who were
asked to rate the sentence extensions as explgnaﬁory or
Honegplanatory. Al %entence extensions réc91v1ng an
2xplanatory ratiﬁg from all five judges were selected as
story materials for the study. Thé factual content for afl
the sentences was determined with tﬁe information provided
by the zoological referencés. The étyle and level of
difficulty of the sentences were screened by the curriculum
speclalist.

All preserntat:ions of stories/questions were accompanied
by a 22 cm x 25 cm colour picture of the animal (see
Appendix D for am example of the corresppnding‘plctures).

All stories were also recorded on audio tape, with stories

presentec :in a constant orcer (Grey Seal, Townsend Mole,



Emperor Penguin, Little Brown Bat, Blue Whalé, House Mouse,
Swift Fox, Western Spotted Skunk and American Pika).

For each of the 9 animal stories, six statements were
constructed. Eacf?s&atement described one characteristic of
that animal. The characteristics were drawn from five
categories: )

1) Physical Living Environment
11) Diet- )
111) Sleep Habits
1v) Major Source of Predation
v) Preferred Habitat
All nine stories a?e presented 1in Appendix.E. For example,
the life of the Grey Seal was ill:;trated through the

following six sentences (base portion unégrlined,

explanatory elaboration not underlined):

THE GREY SEAL LIVES WITH A GROUP OF OTHER GREY SEALS IN
ORT:IR TO DRIVE AWAY LARGE INTRUDERS.

" EACH SEAL WITHIN THE GROUP LIVES ON _ONE SPECIAL SPOT OR

ROCK ON NHICQ IT CAN RAISE ITS FAMILY.

THE GREY SEAL LIKES TO LIVE ON THE MARITIME COAST WHERE

THERE ARE .-MANY ROCKY AREAS FOR THE SEAL TO CONSIDER

HOME .

THE GREY SEAL EATS FISH THAT ARE FOUND ON THE BOTTOM

OF THE SEA WHICH IT CAN EASILY DIVE DOWN TO GET.

THE GREY SEAL SLEEPS IN SHALLOW WATER SO THAT IT CAN

COME 70O THE SURFACE WITHOUT HAVING TO WAKE UP.

THE ONE BIG DANGER FOR THE GREY SEAL IS THE KILLER
WHALE WHICH IS ONE OF THE BIGGEST MEAT EATERS.
Six general i1nformation questions were constructed as a

filler task to follow presentation of the animal stories. .

o~
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Thus, answers to test guestions were not from extremely
short—-term memory since the test wés delayed about 2‘minutés
.by these guestions: |

HOW MAN? TIMES HAVE YOU BEEN TO A 2007

HOW. MANY TIMES'HAVE YOU BEEN. TO A CIRCUS?

HOW MANY TIMES HAVE YOQOU BEENFTD AN AQUARIUM?

DO YOU HAVE A& LOT OF BOOKS ABOUT ANIMALS AT HOME? YES

NO

DO YOU READ THEM OF TEN? YES NO

HAVE YOU DONE ANY WORK IN CLASS THIS YEAR ABOUT

ANIMALS?

.The cued recall test consisted of 54 gquestions. The
test gquestions provided the tybe of behavior described for
each animal with the chlldrkéquired to }ecall the

appropriate animal (see Appendix F for the recall

questions). For example, one recgll'question for the Grey
S : ’
Seal was, "WHICH ANIMAL EATS FISH THAT ARE FOUND ON THE

BOTTOM QOF THE SEA". The érder of recall guestions was ra;dom'
for each child. The items were scored correct or intorrect
and, thus, the maximum score was 54.

‘Three sample sentenées were constructed for use during
the instructional phase of the study. Each sample sentence
descriﬁed one characteristic of the following animals: -
G;izzly Bear, Walrus, and Caribou. Gppropriate pictures were
also provided for these sentences:

BEARS LIKE TO LIVE NEAR THE WATER WHERE THEY CAN CATCH

FISH TO EAT AND SWIM TO COOL OFF IN THE HOT WEATHER.
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-

v

THE WALRUS EATS CLAMS AND OTHER SHELLED SEA CREATURES.

BECAUSE IT CAN USE ITS LARGE TUSKS TO DIG THE CLAMS OUT
FROM THE BOTTOM OF THE SEA.

BEARS ARE RARE BUT SERIOUS DANGERS FOR THE CARIBOU.

BECAUSE THE BEAR CAN REACH BEYDND'THE CARIBOU’S ANTLERS
AND KILL THEM WITH -THEIR LARGE CLAWS.
In the base, 1magery, and elgboéative-interrogatipn
conditions, only the undérlined portion of the three sahple
ééntences were‘preséntéd. "Why " quéstions were placed
directly below the underlined statements 1n the eléborative-

interrogation condition. The following is an example:

" . BEARS LIKE.TO LIVE NEAR THE WATER WHERE THEY CAN’

" CATCH FISH TO EAT AND SWIM TO COOL OFF IN THE HOT
WEATHER. |

WHY DOES THAT ANIMAL DO THAT?
“fhe'completely elaborated sentences (underlined pius
nonunderlined 5ortions) were.uééd‘for poth the explanétory_
.elaborafions—Erovided condition and the imagery plus
explénatory—elaborations—providedAcondition.
Progedu};

- The procedure was similér to that of Experimént 1. All
child;eﬁ were tested individually in a familiér room in | 7
their schopl. Children were first trained with ﬁhe examples
and wereibrovided feedback about their performance. Children
vwere then preseﬁted witﬁ the experimental materials with no

feedback provided. After reading/hearing all six stories,

thildren were asked the six general information (filler)
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qustions about animals. ThEn,-the 54 recali questions were
bresented {see Table 4 for a summary df procedures i1n each
of the Six,conditions).- ' - -

Similar to experimént 1, all children except those in
the no-exposure—-control condition were introduced to the
task §5~follows: | '

Today I 'm going to give ?ou some stories about

different tybesvof animals. ['1]1] show you a p{cture

of each animal too. Each story will have six

\;;;?Eﬁges in 1t. Each sénténce wiil tell vyou

something that the animal does; like where the

animal lives, or what it eats, or how it Sieeps or

things that are dangerous for the aﬁimal. It's your

job tO'rehember thé type of animal and the things
you hear about the amimal in the story. Dkay?

Children in the explanatory elaboration-provided and
imagery plus explanatory—elaboration—providea conditions
were given 1n5truction§ explaining the elaborations; Similar:
to those used 1n experiment 1. Childre% in the explanah£ory
elaboration—-provided condition were given the following |
instructions: |

One good way to helphyou remember the type of

animal and the thing 1t does is to look at the part

of the sentence that 1s not underlined. The part of

the sentence that 1sn’'t underlined tells you why 1t

1s i1mportant that the animal would do that type of

thing. If you redad why 1t is important that that



TABLE 4

Summary of Procedure and Instructions as a Function of

Condition

50

Instruction

Condition

Explain
Nature of
Task

Present

3 Sample Sentences

With Pictures

a) Train to Reading
Instruction

b) Train to Create
Images

c) Train ‘to Answer
"Why" Questions

Test Memory for 3

Example Questions

Present Animal Storieg
With Pictures

Present List of Animal
Names
Ask & BGeneral Information

“"filler” Questions-

Give 54 [tem Recall Test

. Debrief on Purpose of Study

All Conditions

Base, Explanatory
Elaboration Provided

Imagery, Imagery Plus
Explanatory Elaboration
Provided

Elaborative Interrogation

All conditions but No¥
Exposure Control

All Conditions but No-
Exposure Control

No-Exposure Control

All Conditions but No-—
Exposure Control

All Conditions

All Conditions
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® . : - ‘ﬁ A
animal would do tha% type of thing it will help you

to remember the sentences. .

Children ;n the imagery pius explarie.\tcar'.y—elat:cn"aticmq{_—\u
provided condition also received the instru;tions given to
theichilqren in the 1magery cénaitioﬁ and hence‘these‘
instructions were somewhat more detailed:

A good way to Help vyou to remember tée kinqvof

animal and the thing 1% does would be té make up a

picture in your head of the type of animal doing

what 1t says 1n the sentence. The part of the
sentente'that isn'£ underlined tells ybu why 1t 1s
importa%t’that the animal does the things that 1t 1s
doing. You should read why it 1s important for the
animal to do What it does and then make up a pidture'
in your head. A really good pictﬁre will have
everything that 1is in the sentence. If you can make
up this kind of picture for the whole sentence, 1t
will help you to remember the sentences.

~Sim11arly, children in the imagery condition were
instructed to creaté images:

One good way to help vyou to remember‘the kind of

animal and the things it does is tao. make up a

picture i1n your head of the kind of animal and what

1t 1s doing in each sentence. An espec1ally good

picture to make up would have the type of animal

<

doing exactly what the sentence says 1t 1s doing. 1f



you can think up this type of picturé, it will help

you to remember the sentences.

Children iﬁ the elaborative-interrogation condition

®

receivedvdirectiongfabout answéring thé ‘why’ duestions,
s%bilar to those used 1in experiment 1:

One good way to help,you to remember the type of
armnimal and the things 1t does 1in the storiés is to
answer the gquestions. AN especially good answer
télls why 1t 1is impértant fhé? only that one type of
.anlmal wquid do that type of thing. If you can say
why that animal rather than.any Dther animal-woglq

do that type of thing, 1t will help yod§¢o remember

the sentences.

EY

The five experimental .groups (all but the no—expdsure—
control condition) were hrovided £hree sample sentences as
part of the 1nstructions. All children were reminded of
their instructions. The instructions and the‘feedback
p?oylded Quring practice were therséme-as those used 1n
Experiment 1. Children reading provided-elaborations had the
purpose df the elaboratighs explained after each sentence:

That s a good senténce because 1t tells you why a

(type of animal) and not any other animal would

(type of behavior).

Children 1nstructed to-use imagery were asked to

describe the "“pictures in their head" and were given

feedback about the appropriateness of these 1images.,
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If the child incorporated all of the information in the
Senteﬁce (the type of animal‘and the behavior),é/he was told
that the image was good and then the sample picture was
presented:‘
That's a good pictuée because 1t éas the £ype of
animal doing exactly what the sentence says it 1is
doing. It 1s like my plcture because it has thel
animal 001ng,what4§he sentence says 1t 1s doing (the
‘animal, and .the type of behavior).
If a child had dlffichty inc}uding all of Ehe information;i
the child was given one or two prompts (if nécessary) toc
generate the complete 1mage énd then the sample picture was

presented:

] That s a good picture that you have made up but 1t
dpesnft really have (animai or'behavior).\Can you
think up amother picture that has both the animal
and the thing that 1t ié doing? That s a good
plcture and 1t 1s like my picture because it has the
animéi doing what the sentence says 1t 1s dolng
(animal and behavior). |
Children 1n the elaborative—ihterrogation condition

were asked to answer the "why' qQquestion aloud énd were given
feedback on the adequacy of their elaborations. Children’'s
responses to the three why questions were prompted until
explanatory elaborations were generated (i1.e. one that

reduced the arbitrariness of the relationship between the

type of animal and the behavior 1n which it was engaged). If



the child successfully generated an explanatory elaboratibn
von their first attempt; they weré’told that their answer was
an apbropriate one: ’

That's a Qood answer becaQée it tells you why it is ’

i,portaat that a (type of animal) rather than any

otRker animal would (type of behavior).

If‘the child was unsuccessful at generating én
explanatory elaboration, s/he was told what element was
missing from their answer and were prompted to try again.:
Children were given one or two prompts (1if necéssary):

That is a good answer but itrdqesn’t really tell

you Why a (type cf animal) ratheér than any octher

animal would {(type of behav;or). Can you think of an

answer that would tell us why 1t 1= 1mportant that a

{(type of anlmél} rather than any other animal would

(type cof bermavior)?

Immediately following practice with the sentences the
children were given the threerpractice recall questions:

WHICH ANIMAL LIKES fO LIVE NEAR THE WATER?

WHICH ANIMAL EATS CLAMS AND OTHER SHELLED‘SEQ

CREATURES?

WHICH ANIMAL HAS BEARS AS RARE BUT SERIOCUS DANGBERS?
Cnildren were correcteg 1if errors were made 1n recalling the
animal.

Prior to presenting the nline stories children‘were
reminded of their :nmstructions. The presentation began by

showing the first an:imal plcrure while the child heard and
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read the,firsf.sentence. After viewing the Six’sentence K
.cards for one animal, the next animal picture was presented
and the next seriee of statements was heard and read. The
child?en were given 195 seeonde between statements to‘etudy,
respond:- to questiens, or generate 1images.

After all 54 seeten&es were preseﬁted,‘cﬁildren were
asked to ans&er the six general infqrmation guestions (about
prior experiences with animale).

Children were-éhen given the cued recall task (see
Appendix F fo? questions). All questions were asked in a
different random order for each child.

Children 1n the no-exposure-control condition were not
exposed to the sample sentences or the animal stories. These
;hildren were given a list of the animels typed 1in tapita}
letters on one 12 cm by 19 cm tard‘;n alphabetical order.
They were instfucted that they would be doing a different
task than their classmates;

Today I am interested in findihg out what you

know about animals. You are going'to do someihing

different from the rest of your classmates. Your ‘ .

classmates get to read stories abaout animals;iThen, I

ask them guestions to see what they remember‘aboet

the stories. But what I need to know from you is how>

much people 1n your grade know about these»apimals

anyway. So [ am going to ask you the same questions
about the animals that [ ask your classmates,ﬂbut you

don 't get to read the stories. That way [1°11 KN ow.
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how much you might know about the;éhimals anyway,
okay?. I am now ‘going to show you,thé‘names of the 9

animals, and then, I will ask you'questions about the

€

animals. The animalsvybu will bevaéked abbﬁt-are'fhe

'émericaﬁ piké, Blue whale, Ehﬁeror:pEnguiﬁyrHouse

mouée, thtle brown bat, Greyuseél, TDWn;ehdfs mole;

Swift fox, and Western spotte‘dskur_\k. It is ‘y.c'mir_'-job to

tell ge4which‘animéi‘;dg thiﬁk énswers tHe;quééfion. 

If you aren‘t sure,jtake'é gUésé because i£ ié

really importént thafiyaﬁ;féil melwhicbfgni@é; you -

tHinQ could be,éhghright_one, okay?. | o

. | iRésults |

As 1n Experiment:i; fhé pfi6afy anai§$es wéFe:berformed
on the recall data with sééaHdéry aﬁalyseéjqnfphé-résp;nées'—'
provided duklng stgdy;15€;ée elabof%tiVE ihﬁefﬁogétiqn ’

condition. .

Recall Data

Recall responses were scored as correct only if they S

. .
E . . .

weke verbétim:haﬁthés D+ thettypes Df'é6imals des ribed
during StuAy:=A+Beich;idihad éo give fhef;gmblefé;animal
label fd? example ”Gééy Séal, Western épottgdeKQhkfetg.; or
label thevtype of animal "seal", “skunk ", et&,;; f@d;}atersﬁ

judged ZOrbeﬁcent of the‘reCall,data with 10Q'péfcéhtf'

1 Because children occasionally produced animal labels that.
could not be assigned easily to one of the animals (for -
example "weasel” -was- produced for both fox and plka recall
items), and because some labels that approximated the
correct animal type were used for correct and i1ncorrect
contexts s( for example coyote was given for “fox" but also.
for some '"skunk" items), a more liberal scoring scale could
not be applied with certainty in this study.

\



agreement and§¢he remaining data were scored by one of the
two raters.

The fecéll data are summarized in Table 5 a5 a fhndtion
of cdnditioh. As in Experiment 1 (see page Zé),ieffec¢ ;izeé
were calculated to Compare the maénitude of tHe dffferénces“
betweeg the expérimentaf conditions and the base réadind
condition (see fable &), Effe;t sizes ranged.betweén'.OS
SD;5 (p?ovidedrexﬁlanatory elabo?ations and .75 SD's
(élaborative'inter?bgatioh conditian).

The mean Fecall.for each of the conditions that were
~exposed to fhe stories was greater than mean recall in the
no-exposure control condifion. For the smallest pairwise
comparisdn (i.e., base versus no—-expbsure control) t(250) =
?.34; p < .001. Thus, recall in éachJof the 5£ory-ekposed
conditions reflects more than Just»priok‘kndwledge df thé
animalsé |

Pairwise differences betweéa the five conditions that
were presented thE‘StDFlES were evaluatéd by a set of 10O
Dunn-Bonferroni contrasts ( Type I erfor rate < .05 for the
set, p < .005 per compa;ison;'éutoff t = 2.é2). Per formance
in the_eléb0fatiye interrogation cbndition reliably exceeded
performance 1n the provided explanatory eIabbration--
conditio&, t(212) = 3.25, and the base gondition, t(212) =
3.49. None of the remaining pairwise differences were

reliable, with the mext largest t(212) = 2.71L, p < .02 for

the imagery versus base comparison.
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TABLE 5

Children’'s Mean Recall of the Animal Facts Sentences as a
Function of Experimental Condition

Condition - Overall Recall )

Zd

No-Exposure

Control . ' .
’ X 12.03 - 39
SD ‘ 3.45
Base Sentences : ; N
' X S 26.28 43
SD " 6.45

Provided
Explanatory

Elaboratiors ;
X : 26.47 43

SD ’ 8.53

Imagery : :
X 30.35 44
SD - 7.93 '

Imagery Plus
Provided ,
Explanatory . S ‘ :
Elaborations ~
X ) 29.93 : 44
SD S a 7.06 '

Elaborative
Interrogation

X ‘ 31.82 43
SD ; . 6.36
Mean Square Error = 47.&4 for comparisons involving the no-
' exposure control conditions
Mearn Square Error = 54.05 for comparisons not 1nvolv1ng the

no- exposure’control condltlons

¥ B



TABLE &

Effect Sizes for Mean Recall of the Animal Facts Sentente -

59

\

) B

Contrast with Base Sentence

Effect Size

Provided Explanatory
Elaboration

Imagery

Imagery Plus
Provided

Explanatory
Elaborations

Elaborative N
Interrogation

.053

. 581

.497

. 754
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>

In summary, elaborative interrogation was the only

condition to produce detectable gains'over performance. in

r

'™

the base and~provided precise elaboration conditiohs, The
»perfprmancesbin the two condifionsiinvolving imagery
genération Qere intermediate between the base and provided
precise e)aboration‘conditions on the lerr>end and the
’elaboratlve interrogation condition on the higher end but
were:'not statlstlcally Signlflcant from either of these.
Pofentlal age effects within‘conditions and age by
condition interactions were evaluated usingrregressioh as 1n

i

Experiment 1 (séé page 31). The correquions bet@een age énd
performance are recorded in Table 7 as a function of

condition. None of these differed froﬁ zero at p < .05. No
Vpairwlse differences 1n the size of the age-performange»

. relationships were detected either, largést 2 = 0.5, p >

.25 for the 1magery plus provided explanatory e.aboration
condltlon versus base condition contrast. ThQs, the
conclusions followed that the age-related increases in
iearning were not large enough‘tp reach statistical

significance and that the differences between conditions

were negligibly different as a function of age.

. i
Question Responses

Childien‘s responses to qustidns in the elaborative
1nterro§ation condition were scored for four types of
answers: explanatory elaborations (two types),
nonexplanatory elaborations, and failure to respond (no

answer or I don t know). The eiplanatory elaborations were



61

TABLE 7

Pearson Prodhct—ﬂoment’Coefficients-and Z Transformation
Scores for Relationships Between Age and Recall as a
Function of Experimental Condition

e

Condition or L Score B
Base Sentences .142 » o..141

Provided )

Explanatory ‘ .
Elaborations ' - .250 .255

‘Imagery . 243 A .245

Imagery Plus

Provided

Explanatory . »

Elaborations 2937 . 266

Elaborative o -
Interrogation .238 . o .234
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further scored as correct (i.e. they were-:-logical
explanations that were true for the animal), or incorrect

(1.e., they were logical expianations but based on

Ry

information that.was nbt factually‘correct for that animal)
in terms of their congruence Qith expert knowledge apogt
sbetific animal behaviors. A correct explanatory answer
explained why an animal would engage in the described
hehavior using informa£ion relevant to that'type cf animal.
_F&r example, the‘response "Because he needs to come up and
breathe and if he Sleépsmin deep water he can’'t come up and
-breatﬁe as quicklyf was %&ored as a correct explanatory
elaboration for the étatement “The grey seal sleeps in
shallow wéter.“ The response "Because 1ts skin dri%§~out too
fast” was scored as an 1ncorrect explamnatory elaboration
because the information used to explain'the relationship wés
not feasible for the animél.under guestion. Another example
of a.correct explanatory elaboration; this time for the
statement ""the little brown bat lives with a few. to several
hundred.other‘bats“, was ”fo fiqd food, or for protection,
or to mate." For.the same -statement, the response “When they
go huntlng,'llke'for big things, one bat just couldn’'t take
them on, say like a cow'" was scored as an incorrecﬁ |
explanatory elaboration. Over twenty—-five percent of the
‘responses were scored by two raters with over n;nety—four

pertent agreement. The remaining data were scored by one of

the two raters.
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Children provided an éverage of 3&6.94 ekplan;tory
elébbrations (Sb = 11.33) to the 5A»opportunities§ they gave
10125 (SD = 7.20) non-explanatory elaborations; and they
failed to res.pond 6.32 times (SD = 7.98). Thus, as in
Experiment 1, children responqed to most'qugstiohs posed at
study; more than three—quarters of the responses provided
were explanatdry. The number of explanatory elaSorations per
child increased with age, r(41) = .44, p < .002; the number
of ﬁon—explanatory elaborations decreased wiih age, r(41) =
-.28, p < .04; the number of times that participants failéd
TO answer d;creased with age, r(41) = —.37; p < .01.

A series of conditional probabilities wefe calculated to
determine the relationship between the quality 5f the
explanation provided at study and subsequent récall
per formance. Similar to Experiment 1, each response to a
question was matched to the correspondiﬁg response at recall
on a per subject basis. The mean probability of correct

-

recall following an explanatory elaboration was .61 (SD =

.14); following a non—explanatory elaboration was .37 (SD =
.24); and following failure to generate a response was .39
(SD = .35). The generation of any elaboration, either

explanatory or non—explanatory,'Qas followed by correct
recall more so than wasnthe failure to generate an
elaboration, t(34) = 4.34, p < .001, and t(34) = 2.96, p <
.006 respectively. The difference in conditionél

probabilities for recall following explanatory and non-



‘explanatory elaborations was not reliable, t(42) '= 1.21, p >

.231. ?

Potential differences with age in these conditional
recall probébilities were evaluéted by calculating'the
Pearson r bétween age and conditional probability for each
condition, with r(41) = .16 for explanatory eiéborations,
r(d4l1) = .OB fOf'non—explanatoFy elaborations, and r (41) =
.05 for non-answered items. Since p > .15 in all cases, it
was concluded that coﬁditional probabilities of retal} did
not vafy with agé.

In general, the explénaéory elaborations tended to be
logical and cofrect. The mean number of correct explanatory
elaboratiohs was 32.91 (SD = 10.87) per subject{ versus 4.05
incorrect7e*planatory‘elaborations (SD = 2.;5). The number
of correct elaborations increasing with age, r(41) = .46,
p < .001, and the number of incorrect'elaborations was not
‘correlatéd with age, r(41) = .007, p > .48,

To determine the effect of “accuracy/correctness” of
these elaborations on recall, a series of conditional
probabilities were constructed. The mean probabiiity of
correct recall following a correét elaboration was .86 (SD =
.17) and the mean probability of correct recall following an
incorrect élaboration was .14 (SD = ,17), a large and
significant difference t(42) = 14.15, p < .001. Potential
differenées by age 1n the conditional  probabilities weré

evaluated by calculating a Pearson r for each condition,

with r(42) = .40 for a correct elaboration and r(42) = -.40

B



Tor»incorrect elaborations, p < .004 for both cases.
Although there we%e shifts in the lévels of conditiéﬁal
probabilities withiage, recéll foilowing a cofrect
elaboration was better than follawing an incorrect
élaborétion at both age .levels, sméller t(17) 5’5.41,Ap <
.001. See Table 8 for a detailed summary of the data as a
function of age.

Discussion
Elaborative interroga£ion again proved to bé an

effective learning strategy with children, especially in

2

comparison to provision of explanatory 2laborations and

reading base senteqces. There was a significant advantage

for the use of elaborative interrogation for both younger

and older children. In this study, older children did not

outperform their younger peers, with no age by condition

interactions. Although imagery had enough impétt to be

2
statistically indistinguishable from elaborative

interrogation, it was not demonstrably“more effective than

65

provision of explanatory elaborations or simply reading base

sentences.
It appears that the children were able to create
explanatory elaborations relatively easily for the animal

facts 1n that the greatest percentage of’answers were

explanatory. The ‘quality of generated elaborations differed

across age =--- younger children generated less explanatory

elaborations than older children and the number of

) »
nonexplanatory elaboratiors decreased across age.

-
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TABLE 8

Mean Conditional Probabilities of Correct Recall When
Preceded by Either Correct or Incorrect Explanatory
Elaborations as a Function of Age

66

5

. Age
Categbry . Younger At or Above
"than Median the Median
Correct
Elaborations , ,
X .808 7 © .895
SD . 231 .067
Incorrect
Elabo:ations
" X T .192 .105
SD o . 231 - .067
Note. Median age = 12 years O months.
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The probability of correct recailrwas the same for
explanaﬁory versus non—-explanatory elaboratidns, but both of
these types of elaborations predicted correct recall mofé
'oftehrthan the failure to generate aﬁ elaboration. No age
differences were fouhd for the effeﬁt of the quality of
elabgration on Subsequénf recall. Even though there were no
age differences i1in the number of elaborafions produced, i;
apéears that the type of.elaboraﬁion plays & greater role 1n"
memory for children than has been found in‘studies with
adults. In previous research with adults (see Pregsley, et.
al., 1987 far examble), the type of elébqration produced at
study, or even the failUre to produce an elaboration at
study, did not Qredict)recall performance. - For adults, it
appeared thatbsearch.alone was Sufficient to enhance recall
performance. The children in the present study appréx;mated
the adulﬁ patﬁern with the exception that search had to be
accampanied by the productiﬁn aof an elaboration (explanatory
or nonexplanatory) in order to enhance performance.

Ratings of the quality of elaborations also indicated
that children generated moré correct than incorrecf
elaborations. That is, the ratiorales offered in respon;é to
the why questions tended ﬁo be cohsistent wilth
éharacteristlcs of the presented animals while explaining
the relationship between the animal and the fact —--- 1n
general the answers tended to be factually correct and the
children were capable of making the seemingly‘arbitrary

relationships less arbitrary. Older children generated more
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»
correct answers and less incorrect answers than did their
younéer peers. More important, however, was the findihg that
recall was much gr§a£er follbwing correct rationales thah
incorrect ones fdrrﬁoth age géoups. This finding 1is

consistent with préVious work (Lipson, 1983;1A1vefmann;_

'
¥

Smith, & Readende, 19835) which demongtrated sigdificant
memorial dec?ements when cHildren were encouraged to use
priof kno;ledge that was obviously intonéistént,_br
irrelevént for new to—be—leafned facts. Although there has
been a tendency 1h the adult literatqre\to de—-emphasize
concerns about the quality of elaborations since recall did
H -
not vary strikingly as a function of elaqﬁFation qua;ity
(e.g., Pféssiey, Squns et. al., 1988), quality of
elaborations shoﬁld be atFended to with children given the

huge gifference in probabilities of recall following correct

versus 1incorrect answers.

P
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- CHAPTER 4
GENERAL DISCUSSION
The p?esent studies confirm many findinés of previaus

research and extend the study of elaborative interrogation

to children. It is particulafly important to learn about

.

children s acquisition of: facts becaﬁse‘they are 6ftén
required to learn facts in school. Some even believe thatv‘i
failures to learn facts account‘for many cbmprehensiop
problems and lack of general Compéteqce evidenced even by
adult studentsr(lesh; 1987 RaQitch & Finn; 1987). Hence,
efforté to teach effici;nt féct-learning strategies are
timely.

Among the host of strategies available to enhance
associative learning, mnemonic'procedures (1.e., ones -
inyblving elaborations not necessarily semantically
consistent with to-be-learned contént) are then contrasted
with elaborative strategies that rely exclusively on
naturalistic associations ana extensions. Using the keyword
metpod, learners can generate i1nteractive images to connect
new pieces ofblnformation. For example, the vocabularylword
carlinrmeans "old woman'. fo learn this relationéBip vié the
keyword method, learners Could.first isolate an aspectbof
the ‘word carlin that could be visualized because 1t refers
to a concept éiready known by them (i.e., this is the
keyWord). Thus, Eé: would be a good keyword for carlin. Tﬁen
an imteractive 1mage using the keywbrq aﬁd the definitioﬁ 1s

*

created, perhaps of an old woman driving a car for. carlin.

13

4



Athe'keywdrd .

’EvenfthdughVthéh§ afé!1érge mempgial géins us
methodréadtofher ﬁﬁéadhif ;echniques, they cbntinue,td béA
ﬁdnsideredyleés désifable'étrétégies by some,begagse the?

, involveb"hr;hédiiarltvor‘si fcha"cv‘..{a‘r‘e_nqt-»,ls}emantic’al_ ly -co.nsi's'te”nt with
Fhe content béing learnéd.pSterﬁbé;é; 1987) . rn shbrt;.
 fkng§ra*méthods:aré burportéd bQ so@e,to be fartificiél“
methOds éf.léaéning_(séé Higbee;,1977 for éo@hénﬁaky).'ﬁﬁe
poéit;ve fe;ture bf_éiabqrativé in&érrogatioﬁ islfhgp;it?
emphasizes. the importanté Df’undgjstand;ng ndvél faetuai

information in terms of meaningful information already

availilable to‘thevlearher.

Havihé prior-knowledge is'Dné-thing,'bu aétiv;tiﬁg 1t
completely and usihg it to mediate learnlhg islquite
another. Th}s 1s wﬁat elaborative intérrogaﬁion does. .
Moreover 1t does ithin/a.ﬁay fhat makes the strategy
’compatlble wiéh‘the scﬁool environment. Eiaﬁorative
interrogation 1é'respoading to Questions, énd questions are
already routinely experienced by elementary—schoél chiidréﬁ.
Such gQuestion answering works because children rarely usé‘§
sophisticated associative strategies on their;own (e.g.,>
Precsley, 1982; éhower, 1973) nor do theyrélQays.employf
their prior knowledge when they could” (e.g., Hansen &
Pearson, 1983).

The 1nvestigations presented here have verified the .
relative importance of a number of potentially useful
lnstruci;onalVprocedures. Although these procedures had

'l
received attention 1n studies with adults, the argument that
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they could prodgce learning gains with children was based
on speculation prior to this study. The following
subsections will outline the4efficacy of the instructional
procedufes based both on previeus research ‘and on the two
'studies reported in this thesis.

Elaborative Interrogation

Consistent with the—adultlliteragure, for both the
"man'" sentences and the more naturalistic animal-learning
task, elaborative interrogation consisﬁently facilitated
retention for children. Elaborative interrogation was the
most potent instructional procedu?e studied here. Because

children exposed to elaborative interrogation instruction:

el

1
recalled more than thejir peers who only read the ‘'sentences,

there 1is evidence that children do not spontaneously

elaborate the factual relationship to the degree that they
could. That the children’'s performance is so much greater

(ranging 1in effectésize from .75 SD's in Experiment 2 to

"

2.3 SD’'s 1n Experiment 1) when prompted by the “th
question, 1ndicates that children can "think through'” the
presented rela£ionshib but‘thét,they probably fail to do so
unless explicitly cued. This finding 1is particularly
striking given that children 1n all conditions were aware of
the recall test. Under 1instructions to prepare for a test;
1t would be expected that performance in the base reading
conditions would be the best that children could do on their
own. Yet, base reaging participants clearlz did notigenefate

spontaneously strategies that would encourage them to think



through the i1nformation to éhe extent of the elaborative
interrogation instruction. Outcomes such és these undérscore
the frequent need to support children’s iearning through 
pro%pts to use more sophisticated and efficient strategies'
such as elaborative i1nterrogation.

Iﬁ Experiment 1, there appeared tb be a éeve&opmentéf
advantage for older childreh usi;g elaborative
interrogation. However, older children g;d not outperform
their younger peers 1n the eléﬁbfative interrogation
cdndit&on of Experiment 2{ Also, the efféct size between
elaborative 1nterrogation and the base-re-ding condition was
smaller 1n Experiment 2 than 1n Expériment 1 (lowest éff9ct
size in Experiment 1 was l.g SD's for tne younger children
and 1n Experiment 2 the overall effect size was .75 SD’'s).
Smaller performance differences 1n Experiment 2 may be an
artifac* of the animal facts being linked. Unlike Experiment
l; where each man fact was studied in isolation, related
animal facts wererpresented in succession. This seguential

presentation may have stimulated more spontaneous

elaboration in the base contrdl>éroup,and hence, thére would

be less room to compare improvement resulting from
elaborative 1nterrogation 1instruction. Similarly, younger

children may have benefitted from the presentation of

connected information in that each successive piece Of
’ 5

information<£;y have provided a framework for understanding

4

relationships contained 1in subseguent facts. Although the

children were expected to have a conceptual understandiﬁg
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for the types of animal facts presented, some specificufacts
were p?obably less familiar than others. These anamillar
rfacts may havevbeen better understood within thercdntext of
the other i1nformation that was provided and, thus, the task
would be.somewhat less difficulﬁ. issues such és these
Suggest’the need for more systematic i1nvestigation of the
interact;ons between maﬁerials and strategy instructipns
wlith specific attention to the 1nteractions between
knowledge base and Sfratégy instruction.

The effect of the qQquality of the elaboration produced
at study on subSEQQent recall Suégests that the type of
e}aboratlon pfoduced by younger children may be more
predlcﬁive of their later recall thanmn ot the reéall of older
peers or adults. Whereas the older Ehildren‘S'flnqings more
nearly matched those found with adults, 1n that the type of
elaboration was a poor predictor of recall, both studies
indicated the 1mportance of the type of elaboration
generated at study for recall 1n the younger children. These
findings encourage a closer examination of possible
develbpmental gifferences 1n learners’ search of prior
knowledge with particular attemntion to"the relationships
between types of elaborations produced and the related
search strategies. These concerns seem especilally relevant
given that greater performance gains were evident when
younger children employed correct or relevant information in

their elaboraticns.

]
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Alternative'Strategies

- Imagery. Although imagery produced reliable effects in
Experiment 1, 1t did not do so 1in Experimeng 2 relatfve/tb
the base. condition. Since thé animal facts contained fairly
Concréte information, 1t was expected that 1imagery would
enhance learniné, especlally since past research with
comparably—-aged children has yielded considerable gains on -
associat;ve taské (albeit, simpiér one? than the task 1in
Experiment 2) after provision of interactive imagéry1
instructlons (Pressley, 1982). It is‘possiblé that 1n
Experiment 2, the limited famiiiarity with the animals uDGEf
study (as was 1ndicated by th? low scores for the no-

" exposure control subjects) accounted for some problems in
producing or retrieving images. For 1nstance, the animals
may. have been sufficiently unfamiliar to the children that
they experienced difficulty creating their images (;or =
example, some children reported some difficulty imagining
the size of the American Pika), or more 1mportantly, the
provided picture-image may not have been strongly associgted
to the namé of tﬁe anihal so that memory of the image would
not automatically produce the amnimal name.

That creating images and retrieving names for
unfamiliar content can be a problem was confirmed 1n a study
by Pressley and Brewster (in press). Elementary gréde school
children were either instructed to use imagery or tongto do
as they wished to memorize facts about Canadian provinces.

Half the students 1n each condition (imagery and control)
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were provided’stereotyped>pnotographs for each province andv
trained to pair éhe ﬁicture with the province until they
-achieved mastery of the province name—picture as5ociation
ffor'example, Nova Scotia was represepted by 'a photograph of
a coastal fishing village). The other half of the students
(nonmastery) were not required to learn the province name-
picture linkage altpough the pictures were available at
study. Among control SUDJECtS, mastery of the’province name-
picture associations had no effect on learning new facts
about the provinces. In the imagery condition,‘children who
had mastered the picture-province name task outperformed -
control and non-mastery iﬁagery students 1n’recélling the
facts. That 1s, iny'wéen a prbvince name—-picture

associration was previously mastered was it pdésible to
éonstruct an 1mage. of a présented fact that, could be

i -

retrieved at te;tlng, and. mediate recall of the provincegA
uagsociated wltn particular facts. At testing reiteration of
-the presented fact served as a cué for the retrieval of the
created 1mage which 1in tuen, was associated with the
mastered picture allowing access to the province name.In the
imégery nonmastery conditicn, the cue proViaeq at testing
(t%e factnabout a province) probably reinstated the
1ntéraétiwe 1mage (the 1mage of the fact within the image of
the steréotyped picture) but dia not permit retrieval of the

pravince name because the picture-province name asscociation

was not mastered. An interactive image 1s only effective 1n
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promoting recall 1if retrieval of the image.permi£s retrieval
of verbal labefs for concéptg represented in 1images.

A similar si£uation may hévé accounted’fOr the more
limited effects for interactive 1imagery 1n the presenf
animal study. The.picthe repfesentation may not have been
Suffiéiently associrated with the animal name to allow the
children to rétrieve the correct animal name at recall even
1f they retrieved theair ;mage involving the fact and the
qulctloa of the animal. The 1implications are clear for
future research 1nvolving unfamiliar represeﬁtétions. The
assoclation between the concrete represéntation of the
object studied and the name of the object éhould be clearly
established before tryihg to use an 1imagery strategy. In
making this argument, ;t must be noted that there was a ver;
strong trend i1in Experiment 2 favouring i1magery. Thus,
farlure of even 1 or 2 images of animals to elicit the names
of animals would be enough to account for the failuﬁe of the
1magery versus base control dlffefence to be statistically
significant i1n Experiment 2. The possibility that failure to
know animal names even tthgh an‘lmage of the animal may be
retrlevablexshould be addressed in future research.

Provision of elaborations. Provision of elaboration

did not consistently enhance recall. Only in Experiment 1
was this strategy more effective than simply studying the
base sentences. Even when imagery and provision were

L]

combined, the retention gains were insufficient to be more

advantageous than providing no strategy instruction at all.
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In part the failure to replicate the developmental findings
of Exberimemt 1 in Experiment 2 may again‘be a function of
the materials used in Experiment 2. However, the results of
Experiment 2 are consistent with previous research with
adults when leérning is intentional, in that the marked
advantage for provision of elaboratiéns over reading base
sentences obtainéd under 1ncidental learning situations are
not maintained 1in an intentional 1earniﬁg Situafion. The
possibility of developmental advantages for subplying
elaborations needs to be examined more closely w;th specific
attentlonbto features of the to-be-learned materials.

in c1051ng? 1t must be emphasized thaf‘the dramatic
gains produced by elaborative interrogatlon.do not mean that
other elaborative or mnemonic strategies shouid be
abandoned. Elaborative interrogation effects may be limited
to fact—iearnlng when the learner has some relevant prior
knowledge. When learngrs have limited knowledge about a
topic they are studying, other elaborative stratégles may Be
more appropriate. If the knowledge base were limited but the
learner had a strong 1mage on which to peg new information
(e.g., a memorized picture‘of”a setting .as in Pressley &
Brewster, 1n press), the learner might be better off
generating. interactive 1images.  If there 1s virtually no
prior knowledge. and no concrete peg that could be exploited,
neither elaborative interrogation nor interactive imagery
would be appropriate learning Strategieé.IMnemonic

techniques, such as the keyword method, might best



facilitate acquisition by promoting the association of the

-~
’

to-be-learned 1Hformation. fhe relative efficacy of the
strategies under various knowledge base constraints should
be examined closely in fgturé‘resea}ch to determine 1f tﬁese
Speculations are caorrect. ~

Environmental constrainfs may affect the i1mplementation
of these strategies. Educational and developmental
kesearchers have demonstrated that variables in the academic
setting (the form of 1nstruction, the i1mpact of teacher and
learner styles and the soclal context) can also detér’mine;‘g
whether a strategy 1s useful for the acguisition of
information (Snow, 19683 Bronfenbrenner, 1977). None of
these varlabies were examined here, What was shown was that
with one-on—-one 1nstruction children carn be encouraged to
search their knowledge base more extensively through
elaborative 1nterr§gatlon, so that learning 1s increased.
Golqg beyond studies of one-on—-one 1nstruction seems a

reasonable next step in the study of elaboration strategies.
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APPENDIX A

Base and Precisely Elaborated To-Be-Learned Sentences for

B

‘} Experiment 1.

s
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The crippled man flicked the switch,

The crippled man flicked the switch on his electric

wheelchair.

The reli1glcous

man used the saw.

The religlous

man used the saw to build a church.

The Irish man

counted the leaves.

counted the leaves on the shamrock.

»The Irish man

The weak man

thanked the checkout girl.

Tre weak man

thanked the checkout girl who carried his

groceries for

The short man

him.

The short man

bought the broom.

bought the broom to sweep the crawl space.

The bearded man threw out the c&upon.

The bearded man thréﬁgh out the<koupon for free razor

blades.

o

The long—haired man looked for the pble.

The long-haired man looked for the pole outside the

barber shop.

The evil man

wound up the clock.

The evil man

wound up the clock for the time bomb.

The kind man

ate dinner. '

-dhe kind man

ate dinner and offered to help wash the

dishes.

The tall man bought the crackers.

The tall man bought the crackers that were on the top

shelf.

The blind manm hit the flea.




12.

13.

14.

15.

16.

17,

18.

B&

The blind man hit the flea on the seeing-eye dag.

The fat man read the sign.

The fat man read the sign warning about thin 1ice.

The smart man went to work.

The smart man went to work and made a wise 1nvestment.,

The rich

the chair and looked at the gold

scissors and cut the skinny belt

~

man picked upkthe5Eha1r.
The riéhfman picked up
legs. 7 §
The thin man_ found the scissors.
The thiniman found the
in half.

The sleepy man bought the mug.

The sleepy man bought the mug filled with coffee.

The artistic man‘put down the knife.

The artistic man put down the knife after finishing the

sCculpture.

The patriocotic man memorized the words.

The patriotic man memorized the words to "0 Canada“.
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APPENDIX B
Sample Line Drawings for the Threeﬁgﬁiftice>59ntences

%;‘

in Experiment 1.



THE BALD MAN USED THE PHONE.

88

RN



THE SAD MAN LOOKED AT HIS NEW BOAT.



0.

4
THE DYING MAN USED A FEATHER.



APPENDIX C

Recall Test for Experi$%nt 1
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1. Who
Z. who
3. Who
4, Who
5. who
6. Who
7. Who
8. Who
7. Who
10. Who
11. Who

12. Who

13. Who
12. Who
15. Who
16. l».thJ‘
17. Who

18. Who

¥ [tems
subject.

flickéd the switch?

used tne saw?

counted the leaves?
thanked the checkout girl?
bought the broom?

threw cut tﬁe coupon;
looked for the Déle?

wound up the clock?

ate dinner?

bought the crackers?

hit the flea?

read the sign?

went to work?

Dickeg up the chair?

found tne sclissors”?

bought the mug? ‘ .
put down thé knife?

memorized th® words?

presented 1n a different random order

for each

92



Sample Animal

APPENDIX D

Picture for Experiment 2

({The Grey Seal)

3



94

THE GREY SEAL

By courtesy of the British Museum (Natural History)
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APPENDIX E

Sample Sentences and Stories for Experiment 2
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Sample Sentences:

1) Bears like to live near the water where they canm‘catch

fish to eat and swim to cool off in the hot weather.

s

2) The walrus eats clams_ and other shelled sea creatures

because it camn use its’ large tusks to dig the clams out

from the bottom of the .sea.

3)  Bears are rare but serious dangers for the caribou.

because the bear can reéchgbeyond the caribou’'s antlers and’

kill them with their large claws.

Stories

The Grey.Seal

The grey seal lives with a group of other grey seals.

in order to drive away larges intruders. Each seal within thHe

96

group lives on one special spot or rock on which 1t can

raise 1ts’' family. The grey seal likes to live on the

Maritime coast where there are many rocky areas for the seal
i‘ .

to consider home. The grey seal eats fish that are found on

the bottom of the sea which it can easily dive down to get.

r

°

The grey seal sleeps 1in shallow water so that it can come to

the surface without having to wake up. The one big danéer

for the grey seal is the killer whale which 1s one of the

biggest medt eaters.

The Townsend Mole

The townsend mole lives in tunnels where 1t 1s safely

hidden from other animals that might - hurt 1t. It especially

B | [

.
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likes to-live in wafm, humid. areas where -the damp soil

sticks togéther so that the mole’s tunnels won’'t cave in.

-

qually the mole prefers the Pacific coast where the soil is

‘softer for digging. The townsend mole eats insects and grubs

that are found in the ground while the mole is digding. The

townsend mole rnaps throughout the day when the sunlight is

too bright for 1ts’ sensitive eyes. Thcre are few dangers

for the mole except for snakes that can crawl into the

tunnels tc eat the mole.

The Emperor Penguin

The emperor pengquin lives only in Antarctica where 1t

is cold enough to have icebergs for penguins to make their

homes on. 1t likes to live in the sea for a few weeks at a

time where it can store enough food to come out of the water

-

and live on the 1ce for a long time. The emperor penguin

never makes a nest or home to hide 1n because there are no

dangerous animals that live on the ice. The emperor penguin

eats squid and fish but it only eats these for part of the

year when warmer water brings lots of fish for every penguin

to eat. Although Antarctica is cold all of the time, the

emperor penguin sleeps longer when it gets really cold and
then 1t huddles with other sleeping penguins to save some

body heat. Cne real danger for the emperor penguin 1is the

leopard seal because when penguins are really desperate for

food they try to get into the sea by jumping through air
holes 1n the 1ce and are caught by seals inmstead.

The Little Brown Bat

»
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The little brown bat lives 1n dark places like caveé,

attics, or abandoned houses. where 1t 1s protected from

teperatures that are too hot or too cold. The little brown

bat lives with a few to several hundred other bats in order

to keep warm while 1t sleeps. Tﬁe little brown bat lives in

eastern Canada where the many streams and forested areas

attract the tnings the bat likes to eat. Its . favourite food

t

1s flying 1nsects that 1t can catch while 1t is f]ying

around. The bat sleeps all winter when there are no insects

4

and 1t can 't flv because 1ts wings are too cold. There are

very few dangers for the little brown bat except for the

weather which can k1ll the bat with temperatures that are

~ﬁoo‘hlgh or too low.

The Blue whale 4

v

The blue whaie lives 1n the Arctic and Antarctic oceans

where the water 1s-deep enough for many of these large

animals to swim around. Most of the time the blue whale

prefers to be near the surface of the water where food 1s

founa more easily. The blue whale only eats for abaout three

momths of the year because thé rest of the time 1t 1s busy

travelling tc tre cther ocean to find a mate. when 1t does

eat, 1t likes ocean plants and small shrimp-like creatures

which are found 1n large erough amounts for these big

animals. The plue wnale sleeps by taking short naps after
eatinrg a itarge mea! pecause 1t 1s too full to move. The

worst danger for e blue whnale 1s being caught under tne

lce where they Zam starve or suffocate.
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The House Mouse

The house mouse likes to live in warm, dry areas where

there 1s less disease and sickness. It is most often found

anywhere people live where 1t is certain of findingkfood.

The house mouse lives in scouthern Canadda where there 1is he
T .

largest amount of people. 1t eats nuts, vegetables, fruitgf

- [ 4
and grains that are commonly found around people’s homes.

When 1t 1s tired, the hoqse mouse heads for 1ts home which

1s usually a tiny hole or dark corner that 1s too hard for

other animals and people to find. There are many dangers for '’

the house mouse like owls, hawks, and snakes that can gobble

1t 1n one bite.

The Sw1¥t Fox —

The swift fox usually lives all by i1tself so that 1t

can find enough food near 1ts home to live on. It stays in a

ready-made hame like a small cave or hollowed out 15& where

1t 1s coal i1n the summer and warm 1IN the winter. Its

favourite place to fingd a home is near grassy areas that o

have many small animals to bhunt for food and lots of places

to hide. When 1t is nungry, the swift fox eats rabbits,

squlrrels or mice that are easy to catch because they are so

much sloaer and smaller thanm the fox. Durinq the daylight

Hours the swift fox 1s usually fast asleep because the
animals 1t hunts for don 't come out until night time.

coyctes are danmgercus for the swift fox because they are

Si1gger and fastier andg they hunt 1n groups surrpounding the

fox so he camn t get away,
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The Western Spotted Skunk

The western spotted skunk lives in a hole in the ground

in order to protect itself and i1its’ family. Often the skunk

lives alone, but families of skunks sometimes stay together
until the young skunks are old enough and strong encugh to

look after themselvgs. The skunk's hole i1s usually found on

a sandy piece of farmland near crops where 1t is easy to dig

a hole to live 1n and eat what the farmer grows. The skunk

mostly eats corn that 1s faoaund in the farmer s fields around

ites home. It sleeps Just about anytime except between three -

o clock 1n the morning and sunraise when 1t can lcok for food

wlthout being seen Dy other animals that might eat it. The

birggest danger to this skunk 1s the great haorned owl whaose

night vision 1s so good that 1t can see skunks when they are

out 1n the dark.

The American Pika

The american pika lives so high up in the rocky

mountains that trees can t grow and that way the pika can
see for long distances in case dangercus animals come too

ciose. The pilka likes to live 1n and around rock piles where

1ts food can be séfely stored away under the rocks. The pika

1S only found 1in British Columbia where there are many

mountains to make a safe hame. The pilka eats qrasses and

flowering plants which are some of the few things that can

grow high up 1n t=e mountains where there 15 very little

so1l. The pika sleeps duriling the night when 1ts’ eyesight 1is

100 weak to fird fgod or see dangerous animals, The most
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dangerous animals for the american pika are birds and
weasels because they can pluck the pika from its rocky

hiding spot.
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APPENDIX F

Animal Fact Recall Test for Experiment 2.

102



= 103
1. Which animal lives with a group of othersg?
2. Which animal lives on one special spot or rock?
3. Which animal lives on the Maritime coast?

4, Which animal eats fish that are found on the bottom of
the sea? : ' :

5. Which animal sleeps 1n shallow water?
6. For which animal is the killer whale one big danger?
7. Which animal lives 1in tunnels?

8. Which animal especiafly likes to live 1n warm humid
areas” - . :

F: Which animal usually prefers the Pacific coast?

10. Which animal eats insects and grubs?

<

11. Which amimal naps thrbughout the dav?

12. For which animal are there few dangers except faor
snakes?

[

. Which anpimal lives only 1in Antarctica?

©

[N

14, Wnich animal likes to live 1n the sea for a few weeks at
a time? . :

13. Wnicn animal mever makes a nest or home to hide in?
16. Wnicn animal eats squid and fish?
17. Which animal sleeps longer when it gets really cold?

18. For which animal 1s the Leapard seal one real danger?

19. Which animal lives 1in dark places like caves, attics or
abandoned nhouses”

£O. Which animal lives with a few to several hundred others?

Z21. Which arimal lives 1n Eastern Canada?

22. Which anmimais favourite food 1s flying i1nsects?

3. Which animal =zleeps all winter?

Z4 For which animal are there very fe& dangers except for

the weathner?
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25. Which animal lives in the Arctic and Antarctic oceans?
26.Which .animal prefers to be near the surface of the water?

27. Which anmimal only eats for about three months of the
year? - - )

28. ' Which animal likes to eat ocean plants and small shrimp-
like creatures? ‘
1
29. Which anlmal’slééps by taking short nmaps?
30. For which animal 1s being under the ice the waorst
danger? )

31. Wnhich animal likes to live 1In warm, dry areas?
32. Which animai 1s most often found anywhere people live?
33. Which animal lives in Southern Cananda®

\
34. Which animal eats nuts, vegetables, fruits and grains?
/ ’ ’ .

35. Which animal lives in a tiny hole or dark corner?

36. For which amimal are there many dangers like owls,
hawks, and snakes?

'37; Which animal usually lives all by 1tself?

Which animal stays in a ready-made home like a small
cave or hollowed out log?

39. Which animals favouri:te place to find a home 1s near
grassy areacs? : ‘

40. Which amnimal eats rabbits, squirrels or mice?

41. Whieh animal 15 uswually fast asleep during the daylight
hours?® - -

42. For which animal are coyotes dangerous?’

43. wnich animal lives in a hole in the. ground?

N . é??
44. Which aniaml often lives alone but sometimes famlliés
stay together?” :

45, Which animals home 1s usugTTy'found on a sandy piece of
farmland near craops?

46. Which animal mostly eats corn?
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48.

49 .

50.

51.

52.

53.

54.
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Which animal sleeps just about anytime except between
three . o' clock 1in the morning and sunrise? -

For which animal 1s the Great Horned Owl the biggest
danger?

Which animal lives so high up in the rocky mountains
that trees can’'t grow? :

Which animal likes to live i1n and around rock piles?
Which animal 1s only found in British Columbia®?
Which animal eats grasses and flowering plants?
Which animal sleeps during the night?

For which animal are birds and weasels the most
dangerous?
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