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ABSTRACT ) :
In a sérieg of two experiments, developmental-
differences in tweo coéponents of allocation of study tiﬁe
‘yere examined: ‘a) the ability to allocate more time td‘mdré
difficulg‘material (i.2., diﬁferentigl allocation), and }M
the ability to allocdte sqfficient tige to meet the recall
goal fi.e., sufficient allocation). In addition to study
behaviour, children's knowledge relating to allocation of
stuly time was assessed, and the relationship of such
kﬁowledge to study behaviour and recall scores vas examinedi.
In order to make the task simple enough for young ,

children, highly related and unrglated‘paired-associate
itens were used as "easy" and "hard® tasks. During the
first phase of Study I, 20 children-in each of grades 1, 3,
and 5 vere asked to learn the easy and hard lists using a
standard study-test pethod of presentatidp. The results of
this portion of the study confirned‘that the easy itens were
indeed easier for children at all grade levels tc recall;
anl yet .the hacd ﬁésk-cduld also be recalled with some
reasonable effbrt.
| In the secona phase of Study I, children vere asked to
study two booklets (one easy and one hard) of paired-

associate items until they could remember all the pairs

perfectly. The sanme self-terninated study procedure was



)
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used with 32 c?ildren in each of arades 1, 3, 5, and 7 in
Study I;.. The results of the self-terminated trials
revealed that, wvhile grades 1 and 3 children sﬁent
approximately the same amount of tinelon hard pairs as they
spent on easy pairs, grades 5 and 7 children spert a jreater
amount of tinme on hard pairs than they did on eaéy pairs.
Grzles 5 and 7 children also demonstrated greater ébil;ty to
allocate sufficient tinme, as evidenced by (a) recall scores,
‘b) the numﬁer of children who achieved the recall goal
{i.e., perfect repalk), and (c) tte number of children wha
used self-testing strategies. Hoveverl evéﬁ in this qlde:
group, all children were not entirely successful at
assessihg recall readiness. .
Children's knowleige relatidg to efficient utilizapion.
of study time also showved ége—related differences. An ‘
exanination of the relationships among metamemory knowledge,
study pehavi&urs, and recall scores suggested that
developmental differences in metamemory knowledge may
account, in pari, for the observed differences in study

behaviour, but additional variables also seemed important.

{
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_ CHAPTER I
3+
Introduction X
What to study,-hov much time to spend studying, what
strategies to use for studying, represent ffequent decisions
childreﬁ nust make in e&eryday learninq‘situations.
Although researchers have accumulated much information about
children's ability io use various‘study strategies {i.2.,
third decision - above), children's ability to decile vwhat
to study or how much time to spend studying have not km
received sufficient attention. 'See, for example, Hagan &
Stanovich, 1977; Ornstein & Waus, 1978; Rohwer, 1973, for 
reviews on study strategies.) Therefore, the focus of the
present research was on two interrelated components of
allocation of study time suggested by the first tvp
decisions: (1) how children distribute their study time
among units of learning materihl,‘;n the presént case among
"easy™ and whard" units, (i.e., decision 1)}, and (2) hov
much study time children allocate to meet the task
reqﬁirements {i.e., decision 2},
One way to define an effective allocator of study tine
is that he/she Xnows how to manage hissher study time so
that the goal oflthe study task can be met in the least

amount of time. It is evident that the amount of study tinme

necessary to learn material‘depends on general atilities,
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stuly strategies used, etc. Abilities or strategies that

+ " are more specific to management of time, such as allocating

! *ficient study'time to meet the recall &oal, or

diétributing study time so that more difficult raterial is
studied longer, are also isportant to effective allocation
of study time. An exanmple may help to illustrate the two
components of allocation of study time of interest in the
present research. Genprally,.the nmost efficient way to use
study time would be to spend more time on difficult or less
well-learned units of material :diffe:ential allccation of
tize) . This_strategy, hovever, may not necessarily lead to
successful test performance. To do vell on the subsequent
test, the learnér also must spend a sufficient arount of
study time for the task. Thé present research represents>an
experimental analéque to investiqate a sinple case of
children's sgontaneous study-time utilization involving

these two components: differential allocation of study

s

time, and sufficient allocation of study time.

Previous research provides a'paeliminary picture of the
dgveloping ability to htilize study time !see Appendix-A for
a more comprehensive reﬁieu of the-litérature). -Plavell and
his associates ‘Plavell, Friedrichs, & Hoyt, 1970) initially
investigated the accuracy of children's judghents that they
had studied sufficiently to be able to recall without errors
a series of pictures of common objects [sufficient

allocation of study time). Children hetveen the ages of U
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and 6 were not adept at determining vhen they had studied
enough to have rastered the recall material, and they did
not show any improvement in this skill over trials. 1In
‘contrast, children betueen‘the ages of 7 and-10 usuvally
recalled items perfectly on-ell three ttials. Like many
other maemonic skills, the ability to allocate sufficient
'time for the task seems to .he taskqdependent. Thus, when
the task involved recall of stories, even 10-year-old -.
children terninated their study activities prematﬁrely, even
thougﬂ the materlal vas well within their ability to learn
:Gett1nger, 1985). - i ‘

FoIlowing Flavell's initial feseatch, studies examining
children's ability to allocate study time differentially
revealed that 7- or 8-year-old chlldren demonstrate'thls‘
_skill, although this ability as well is task-dependent.
Masur, McIntyre, and Flavell (1973) asked first-, third-- -
grade, and college students to memorize a series of |
pictorial 1tems over three study trials. For the second anq
thlrd trials, the subjects uere explicitly asked to select
only half of the itemas for further study. Third -graders and
c&ilege students were foqnd;to select those'itene that the§
had failed to recall on the ereceeding'trial' however, this -
strategy led to 1mproved‘0eball only for college studerits.
P1rst graders were found to select ltems for further study
at random, desg1te the fact that, in follov -up testxng, they

could distinguish between recalled and unrecalled itenms.

a¥e



"Egmiférly, Rogoff, Newcombe, and Kagan :197u)vdenonstrated
that differential allocaticn of study fime emerges around
grade 2. When asked to study pictorial ité:g for a
recognition memory task, 8-year-old children adjusted their
iqspection times according to the length of the delay period

‘a day,-a veek) between study and test trials. Four~ and

6~year-olds, however, did not skow longer study timeé under
the longer delay conditions. /It should be noted that Rogoff
et al. used a between-subje fs gomparison; that is, the same
children vere noF'pxposed to different-delay conditions-

Other resgqéchz_h ;ever, reveals‘that 8-yéar—old
children do not demonsyrate the ability to distribute study
time effectively in all situations. A iiudy by Erown afd
Smiley [1978) révealed that only in earl? adolescence {grade
7) do children appear to demonstrate the ability to
distribute their study time according to the inpcrtance of
the units of material to the text, as evidenced ty
underlining the important units, and alsoc by a subﬁfquent
inprovemént in recall for the impertant units.

Do children spontaneously utilize both components of
efféctiwe allocation of study timé? A study by Cvihgs,
Petersen, Bransford, Morris, and Stein {1930) is rglevant to
this question. PFifth graders classified as "successful" or

ap

munsuccessful® on the basis of teacher ratings and an

achievement test, were asked to study two one-paragraph

stories in preparation for a sentence-completion test. One

-4
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of the stories was easy and the other difficult in terms of
the congruence of sentence subjects and predicates ‘"The
hungry boy ate a hamburger" v¥s. "The hungry boy. took a
nap") . The study trial was self-paced. Successful students
were avare of having difficulty learning the less sensible
stories vhile unsuccessful students vere nota. As‘a result,
the mofe successful students devored less study time to easy
stories but more to difficult stories than the less
successful students. However, even the more successful
students did not ‘allocate a sufficient amount of study time
to difficult stories; their recall for the difficult stories
was far from perfect. Of course, one should not conclude
that the ability to diffeéentially allocate study time
develops ecarlier than the ability to allocate a ;ufficient
amount of study time since different findings may émerge
vhen different tasks are used. The study by Owings et al.
does, hovever, conflrm the utility of d15t1ngulsh1ng between
" these two conponents of allocatxon of study time.

The availdlable research appeats to suggest that the
ability to expend sufficient time as well as the ability to
allocat;\fim%‘differentially appears in children
approximately eight years of age.(e.g., Plavell et al.,
1970 Hasu; ét al., 1974 , and becomes increasingly
qeneralizﬁble to a wide range of situations as children grov
older (e.g., Brovn & Smiley, 1978). Further research,
however, would appear useful in order to provide fucther

v

v

L
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clarification of how the altility to effectively allocate
time develops ;n children. Tn light of the fact that the
ability of children tg teccme sélf-directed learners who
plan, evaluate, gnd regulate their learning activities is
especiallj important, the ability to utilize study time in a
spontaneous situation is of most interest. Howvever, our
understanding of age-related differences in children's
spontaneous tendency to apportion study time differentially
is modest becauyse the‘relevant studies are few-in nuamber:
Masur et‘al. {1973) fo:fed children to be selective in their
study; Rogoff et al. (1974) used a betveen-subjects
conp;rison: and Ovings et al. (1980) studied children of a
single age group. Therefore, the present research was
designed to investigate age-related differences in
children's ability to spontaneously distribute study time
according to task difficulty, and the ability to allocateuh
sufficient amodnt of time for the task:

Another purpose of the present research was to examine
developmental differences in metacognitive knowledge
relévént to allocation of time, and how such knowledge may
be related to children's study bebaviour. Although ve have
‘some information.ahout children's metacognitive knowledge
(e.g., Kreutzer, Leonard, & Flavell, 1975), a brocad
assessment of knowledge relevant to allocation of time, and

how such knovledge relates to behaviour has not teen done.

The metamemory questions were designed to assess children's

h P



knowledge relevant to two areas of allocation of time: m
differential allocation (e.g., xnovledge of the difference
in difficulty.of m;terials, and. of hov difficult material
should be studied lifferently), and (2) sufficient
allocation (e.d.., knowledge of self-testing strategies).

For the purpose of the present research, it was
necessary to devise relatively "easy™ and "hard" materials
in order %o assess the spontaneous tendency of children of
different ages to allocate study tine differentially. To
this end, paired-associate tasks consisting of bighly
related pairs (e.g.. doq-catf bat-ball) and unrelated pairs
(e.g., fish-pencil, airplané-bell) were constructed to make
the distinction between easy and dif ficult materials simple.
study I was conducted to demonstrate: fa) the "hard" task
vas indeed more difficult to learn than the "easy" task for
children at all age levéls, and {b) the ™"hard" task coui& be
learned wvith some reasonable and comparable effort fd;'
children at all age levels. An additional purposé of Study
I was to provide initial information conceruning ageirelated
.diffgrences in allocation of study time in grades 1, 3, and
5 children.

study II was conducted to examine age-related
differences in allocation of study time more extensively
than was done in Study I using a wider age range and

additicnal trials. An assessment of children's

metacognitive knovledge was also included. in Study IT to
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CHAPTER IX

. Study I ‘ ’ i

Introduction

Study I wvas conducted to determine: fa) the length
each list should be in order to make the task approximately
equally difficult for children of different ages, (b}
_yhether the "hard"™ task would indeed be more di?ficult than
the “easy" task for children at all age levels, and yet be
capable of being done with some reasonable effort, ;nd {c)
tc provide preliminary evidence of how children cfldifferenf
ages would spontaneously allocate study‘time for the hard
task and the easy task.

The study consisted of two phases. During the first
pbase, children of grades 1, 3, and S vere asked to nemofize
easy and bard paired-aséociate lists‘uﬁder a standard study-
test procedure until they achieved a criterion of o;é ' -
perfecgptecall. The first phase wvas included to obtain.
infor;ation regarding the firsé‘two purposes :i.e., a and
b). During the second phase, children were required to,
study two ‘new lists of paired-associate items {one easy and
one hard) until they thought that they could recall all of
the pairs per?ectly. The purpose of the second éhase'was to

exanine the tendency to allocate time differentially
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according to task Aifficulty and to allocate sufficient

'study time to master the task.
Hethod

Twenty children in each of grades 1, 3, and S vere used
as spbjects in Study I. The nuaber of males ané females in
each grade ias approximately equal. These children vere
dravn froa a predominantly middle-class parochial school in

Windscr, Ontario.

Materials ~

The materials consisted of six }isté of paired-
associate itenms: thrgellists containing highly relat;d
pairs, and three iists containing unrelated pairs=s. ‘The
items consisted of line drawings of ccmmon objectsJ The
highly related pairs were selected so that the relation %
would be velljknévn to children of all ages; for example,.
shoe and sock, bat and ball, cat and dog. The items for the
unrelated pairs were selected so that the individual iteas
would bhe ;s familiar to the children as the items in the
highly related lists {using the Thorndike and Lorge
Teacher's Word Book). The itens.ueré then randomly paired

to construct unrelated pairs, with the restriction that the

tvo items chosen to forem a pair were not within the same
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conceptual category, and wvere not obviously felated to one
another. {The paired-associate items are presented in
Arpendix B.)

Fach paired-associate iten was presented on a 3 x 6 in.
white card, - with the stimulus picture on the left side of
the card, and the response picture on the right sidé. ’

Paired-<associate iteams for each list were selected to
minimize the degree of interpair interference; The initial
estimate of 1list length, based on previous paired-associate
- gstudies (e.g., Bisanz, Vesonder, & Voss, 1978), vas as
follois: Grade 1 - 5 paired-associate items; Grade 3 - 6
ﬁaired-associate jteas; Grade 5 - 7 paired-associate iteas.
Thé‘itens for each list vere then randomly o;dered, placgd
in clear plastic covers, and bound into study bocklets using
'a metal ring. Three sets of stu@y booklets vere_qonstructed
by pairiﬁg one study booklet of related pairs with.one
booklet of unrelated pairs. In selecting the tvc booklets
.to nake up one set, care was taken so that none of the items
'in the unrelated list were obviously related to any'éf the
itens in thesrelated list. -
Test‘booklets vere constructgd by placing only the
stimulus item on the left half of the card, with the right
half remaining blank. The test cards were placed in a
random order, different from the order of the study items,
and vwere also bound into:booklets. Por each list, two

different random orders for the test booklets were

4
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ccenstructed, both of which were diffefent than the order the
study booklets were placed in.

.Four different paired-associate jtemns [2 hard and 2
easy) were also prepared for a practice trial, along with
their corresconding stimulus-only test cards. In addition,
each of the individual line drawings that made ug the
stinulus and resporse items in the practice booklets.and
tgtee stndy bocklets were duplica?ed on individual cards so
_that the drawings could be pFeseﬁfed individually to ensure

that all items were known to the subject.

Progcedure

’Eqéh child ués individwally tested in a.EOOl at his/her
school. To ensure that the child could name all the
pictures, the cxpéri&enter asked the child to name the

pictures that would be in the practice bhooklet ard the first
. »

set of experimental booklets. ?hesé pictures vere presented
on separate cardﬁ, placed in a'randon order. The child was
then presented with the.practice booklet and instructed on
the paired-associate method és follows:

I want to play a game with you now. T'nm
going tc shov you the pictures you just named two
e at a time, two together, like partners. And I

) vant you to remenber them together, like pattners.
] »

When you look at each picture card, I want
you to say the names of hoth pictures. After wve
go through all the picture cards, I'm going to
show you only the picture on this. side, like this
(demonstrating), .and ask you to tell me what the

,other partner is, what picture is pissing from the
pair. If you don't get them all right the first
time, we'll just go through them again uatil you
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get them right. Sc pay attention and name these
pictures wvhen T show thea to you.

. pach item was presented for a fixed length cf tine
(s"y, followed by a retall test during vhich the child was
asked vhich‘iteu vas "missing froe the paif." furing the
recail test, if the child provided an incorrect response or
nb response, the correct fesponse was provided by the
experimenter. For any chi ldren who did not remesber all the
items in the practice list on the first recall test, the
study-test procedure was repeated a second tipme.

Following {h€ practice trial, a set of experimental
booklets (containing one easy and one hard booklet) was
presented using the sane study-test method as‘uas used for
the.prﬁctice booklets."since there were three sets of study
booklets, one third of the children in each grade received
set 1, one third received set 2, and one third received set
3. Ope half of the children were presented with the hard
_iteas followed by the easy iteus on the first trial, vith

the order of hard and easy booklets counterbalanced across
the remaining study-test,trxals. ‘The order of hard and easy
booklets was also counterbalanced for ¢he other balf of the
children, but they feceived easy items followved Ly ﬁard
jtems on the first trial. For the experimental tooklets,
Ehe study-test prbcedure vas fepeated until the child wvas
ahle to correctly rememﬁer all the items in the list, or
until four studf-test trials had teen given. TFor each
.child, the recall performance on each trial uas‘tecorded, as

well as the nuwmber of trials needed for perfect-recall.

&

57
’,
.
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For the second phase, each child was first asked to
name the individual lire dravings contained in a second set
of study boéklets ‘one easy and one hard). The two Looklets
coaprising this second set were then placed in fromt of the
child beside one another. For one-half of the children, the
bookxlets were presented with the easj Looklet to the left
and the hard booklet to the right, with the other half of

the children receiving the reverse order. The child was

then instructed to study the twe booklets as follows:

Now I want to play a different game with you. The
pictures in these tooks are "also two together,
like partners. And I want you to remember them
together, like partners, just like you did tefore.
But this time I'®m going to give the pictures to
you, and I want you to study them until you .can
remeebhber all the partners perfectly. After“you're
finished studying them, I'1l1l show you only the
picture on this side and ask you to tell me what
the other partner is, like wvwe did before. This
time I'm only going to ask you one time to tell nme
wvhat the missing partner is, so be sure you can
remember them all before you tell me you're ready.
Take your time and study them as long as you want,
and look at them as many times as you want. When
you think you can remember all the partners
perfectly, tell me, and then I'1ll ask you tc tell
me vhat the missing partner is for each pair.

Study time for the hard items and for the easy items
was measﬁred by the experimenter with a stbpuatch- Study
time was operationally defined as beginning vhen the child
turned the cover page of the study booklet and ending when
the last page containing study items was turned. The entire
session was also recorded using an audio cassette recorder,
vith the experimenter cuing the microphone when the chiid

began and terminated studying each booklet. These audio
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tapes were used to check study times and recall scores
later. .

When tﬂe child indicated that hesshe had studied
enough, recall was assessed by presenting the test booklets
ani a::ing the child what picture was missing. The child's
response fo; each rair during the recall test vas simply
recorded, and no feedback was given to the child as to
whether or not the answer vas correct.

L

Results and Discussion

The findipgs concerning childrent's performance on the
éasy and hard lists under the standard paired-associate
method will he éummarized in the first section, followed by
a summary of the findings concerning children's allocation

of study time in the self-terminated study trial.

Phase 1 — Standard Pajred-Associate Method.

The mean proportion of items recalled on each of the -
four trials for easy items and for hard items are presented
\\ig Tatle 1 for each grade. These recall scores confirm that

the easy items were indeed easier to recall. <cChildren at
all grade levels recalled at least 90% of the easy items on
Trial 1, and by Trial 2 recall was 100% for the easy itenms. -

The recall scores for the hard items were approximately 30%

cn Trial 9 for all children.



Takble 1

Mean Proporticn of Fasy énd Hard_Items BRecalled
for Trials 1-4
Trial

p 1 2 3 4
Grade 1

Easy .90 1.00 1.00 1.00

Hard .29 .62 .87 .90
Grade 3 |

Basy " .98 , 1.00 1.00 1.00

Hard .27 - 70 «92 «91
Grade 5

Easy .93 1.00 1.00 1.00

« T4

Hard

b .32

-91

.96
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The number of trials-to-criterion for children in grades 1,
3, and 5 was 1.26, 1.06, and 1.3%, respectively, for the
easy itenms, apd‘3.u2, 3.22, and 3.25 for the hard items.!

The results of phase 1 confirm that the list length of
5, 6, and 7 pairs for grades 1, 3, and S, respectively, was
appropriate. The large difference in recall of <asy pairs
versus hard pairs on the'garly trials confirms that. the
related pairs were indeed casier for children at all grade
" levels to recall. The recall scores on the later trials
confirm -that the task could be performed by children at all
age levels with some reasonable effort, such that by trial 3

over 85% of the Bard items vere recalled.

Phase_2 - _Allocation of Study Time

>

The pdrpose of phase 2 was tc pro#ide prelfﬁina:y
evidence of howv children would allocate study time for the
e;sy and hard paifs‘ih a self-terminated study trial. To
permit comparisons acrqss age groups, the mean study ‘tine
per pair for easy pairs and for hard pairs wvas caiculatedv
for each child by dividing the study time for a gooklet
{easy or hard) by the nubber of items in that 5ock1et l{e.g.,
6 for grade 3 children). Table 2 presents the mean study
times for easy and hard pairs for grades 1, 3, ard 5
children. Due to problems wvith the récording equipment, the

data for two subjects in grade 3 and one subject in grage 1

.

1 For children who did pot achieve 100% recall by Trial 4,
the number of trials-to-criterion was set at 5 for the
purposes of calculating the mean trials-to-criterion.
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had to be excluded from the:analysis. A 3 fgrade) x 2 [type
of task - easy vs. hatd) x 2 {sex) analysis of variance
revealed a significant grade X tyge of task interaction,

_F'2, 51 = 3.54, p < .05. Pollbv—up Tukey ﬁ.s.b. tests .
inlicated that grade S children sgent a significantly
greater amount of time on hard pairs as compared to easy
pairs, p <€ "1, but grades 1 and 3/ ildren did nct. The
only. other significant comparison arising out of this
interaction was the study time for hard pairs for grade 5
children as compared to the study time for hard rairs for
gra&e 3 children, p < .01.

The proportion of correct items on the recall test for

easy and hard pairs appears in Table 3. The recall data

vere also analyzed using a 3 [grade) x 2 (type of ta
tsex) analysis of variance. Théﬂonly significant effect
observed in the analysis was a main effect for tfpe of task.
Although age differences might be expected to emerge if
older children are better able to judge when they have
studied sufficiently to recall the items, no such age
differences were observed in Study I. From the gean §cores,
it appears that childrén at all age levels termirated their
study time for the hard pairs prematu;eiy,

The reasons for young children's failure to use
strategies or study methods that would help them learn more
effectlvely are always cf interest. This is especially true

in the present case since the ability to allocate study time

d

e

A~



Table 2 : '
Meag Study Time (in secopds) Per Pair for Easy Pairs and

Hard_ Pairs

Grade
Tyre of Task 1 ) 3 - 5
Easy 8.67 ‘ 5.81 7.13

Hard 10.08 ' 6-.45 12.78




Takle 3 , It

-

fean Proportiopn of Correctly Recalled Easy Pairs

apd Hard pPairs

Grade
Type of Task 1 3 5
Easy ’ - 95 - 95 -96
Hard -36 - 44 -44
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effectively has vide applicability. Also, children's poor
performance in the present study is somewhat surprising
.considering the findings of other studies. Despite the fact
that other researe;ers bave demonstrated that the ability to
allocate study time dif ferentially begins to emerge in
children around grade 3 !Rogoff, Newcoabe, & Kagan, 1974,
Masur, McIntyre, & Plavell, 1973), the third graders in
Study I aliocated approximately the same amount cf time for
hard and easy pairs. Similarly, the fifth grade;s in the
prasent study appeared to have difficulty determining when
they had studied sufficiently, even though for. serial recall
tasks, children as young as 7 vere able to recall the items
perfectly after self—ternin#ted study trials (Flavell,
Priedrichs, & Hoyt, 1970). Therefore, Study II was designed
to exasine children's.allocation of stuai time mcre
extensively, and perhaps gain some insf@ﬁt into the reasons
for young children's poorer aﬁilitiés in the area of

allocation of study time.



CHAPTER TIIIX

Study II

Introduction

The results of Study I indicated that many young
children fail to allocate their study time effectively even
in this relatively simple situatiorn vhere the distinction
between hard and easy material shculd be easy to make and -
where the recall goal is made clear. Onhe purpose of Study
II, therefore, was to further exylore'éhildren's knowledge
and skills relevant to effective allocation of study tiae hy
extendikq the design to include the features that will now
be described.

Fegarding allocation of a suffiqient amount of study
timé/to meet the recall goal, even the oldest }grade 5)
¢hildren's performance in Study I appeared inadeguate. In
stuly IT, grade 7 children vere also included to examine
uhetﬁer t'hey would be better able to aésess their recall
readiness. In addition, to examine vhether allocation of
time ‘both differential and sufficient) would vary as
children gained more experiénce with the task, tke sanme

) .
‘self-terninated study ptocedurg\was repeated on three

trials.



23
L

1t is possible that children do not allocate a
sufficient.aiount’of time because they change the recall
goal from perfect recall to some lower criterion, either
because they forget the goal or they find it too difficult.
As a crude measure of the tendency to alter the recall éoal,
children were asked, after they finished studying, toO
predict how many of the pairs in the neasy” and "hard"
Looklets they felt they vould recall’cérrec;ly. If younger
children terminate their study tinme prematurely tecause they
change the‘goal of thg recall task, their predictions should
be lower than those of older children.

The second general purpose of Study II was to examine
age-related differences in metamemory xnowledge useful to
efficient allocation of study time, and to investigéte the
relationship between petamemory knowledge and children's
study behaviour. Omne aspect of metamenmory knouledqé that is
_required to distribute stuéy time sﬁrategicallf is the
ability to’distinguish between easy and difficult materials.
Ip the present study, the paterials were designed so that
the distinction between easy and hard- pairs uould‘be simple.
It is possiblé, hovever, that some young children :ere not
avare that the easy booklet would be easier for them to *
recall. It is also possible that although young children
are aware of the difference in difficulty vhen asked about

it, the difference in Aifficulty does not océur to thea

spontaneously. BY asking one half of the children (prompt

o
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group) to identify which booklet would be easier to recall,
children who could not accurately distinguish between easy
and hard booklets could be identified. Also, if the
difference in difficulty simply dces not occur tec children
Spontaneously, being réminded of the difference in
difficulty should be helpful to children in the frompt
group. |

In order to assess further aspects of children's
metazemory knowledge relevant to efficient study time
management, all children were intervieved following the
second trial. These questions dealt with knoulnge related
to different;al allocation of tipme {e.g., which looklet will
be easier to renember,-strategies for studying tte harder-
-booklet), and knovledge related to allocation of a
sufficient amount of time e.9., knowledge of self-testing
strateg%eé). These guestions were included follcwing the
second trial so that discussing allocation of study time
vould not affect children's Performance on t;e first two
trials. The third trial vas ;ﬁen included to prcvide some
general indication of whether discuééion of such areas as
Strategies for studying harder boocklets and strategies for
self-testing might result in some chang;s in children's

allocation of study tinme, although these effects were

confounded with the effects of further experience with the

\

-

task.
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‘The following design théreby provided the basis for
Study II. <Children in grades 1, 3, 5, and 7 were asked to
study paired~associate jtems until they felt they could
recall all the itews perfectly. After naming the pairs but
before studjing them, children in the prompt group wvere
asked to identify which booklet would be easier to recall.
After Petninatiné their study tine, chiidren were asked to
predict hov many items they tboyght they would recall, and
were then given a recall test.f The same procedure was
repeated for Trial 2. Following Trial 2, all children vere

asked petamemory questions. Tria}'3 vas then aderinistered

folloving the same self-terminated study procedure.
Hethod

Subjects™ | .

Thirty-tvo childEen_from each of grades 1, 3, 5, and 7
(nean ages = 6-7, 8-7, 10-8, 12-7, respectively) from two
predoninantly middle-class parochial schools in ¥indsor,
Ontario, served ;s subjecﬁs. For each grade, aprroximately
half of the subjects were male and half female. Within each
grade level, the children were randomly assigned to the
spontane§;5“group 6: the prompt group, with the restrictto;
that approxinafely half Af each group was male apd half

female.
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Naterials

Faired-associate iteas.

The mateFials are dgscribed in detail in the Method
section of Study I. PBriefly, the materials consisted of
three lists of highly related, or easy, paired-associate
items:“and three lisés of nonrelated,.or hard, paired-
associate itenms.

In order to make the task aprroximately equal across
age levels, and in order tc make the easy task definitely
easier for all grade levgls, the length of the list wvas
varied. The reshits of 'Study I indicated that a list length
of 5, 6, and 7‘pairs for grades 1, 3, aand 5, resgectively,
would result in approximately egual trials-to-criterion in a
standard paired-assocjate presentation, and would also be
appropriate to maintain a difference in difficulty between
easy and hard-piirs for all grade levels. ¥We estimated that
8 pairs would be an appropriate length for grade 7 children.

The items within each list were randomly ordered and

abound into study booklets using a metal ring. Again, three '
Eeég of study booklets {each set consisting of one easy book
and one hard book) and o;e set of practice booklets were
used. These three sets of study tooklets were arranged into
two different random orders for presentation on the three
tg}als {e.g., set 2, 1, 3, and set 3, 2, 1). One

presentation order was used for half of the subjects, ahd
-

the other for the remaining subjects.

n
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The test booklets contained cards with the stisulus
item on the left half, with the right half remaining blank.
In order to provide feedback to the children on the recall
tests in Study II, the picture card depicting the stimulus
and response item was placed on the reverse side of the
stimulus-only test card. ‘

Prediction Task.

In order to enable children to make predictions, white
sheets vith "ladders" pasted on to them vere used (two
latiders for each grade). The ladders were constructed vith
28 com x 36 cm vhite art paper as a background, with yellow

and green alternating squares, approximately 5 cm x 5 cn,

‘\\\\\Ejzted in a shape similar to a ladder on the white paper.
The squares were nunbered frow the bottom to the top,

from 1 to whatever number of pairs were included for that
grade (e.g., 6 forngrade 3). Tvo small round buttons were
uséd for children to place in the square representing the
nusber of pairs they felt they would‘recall correctly. A
ssall plastic fiqure of a little man (appfoxiuately 5 cn
high) was used to move up the ladder vhenéver childgen
recalled an item correctly.

" Metamemory itess.

-

The metamemory items consisted of six questions. The
first three questions were designed to assess metamemory
knovledge relevant to differential allocation %f study time.
Questions 4 - 6 were deshgned to tap knouledge'mcre relevant

to allécating a sufficient awount of time.

h



28

- s
Now I want ycu to nare the pictures in these two
pooklets and tell me vhether you think it would Se
easier to remember which pictures go together in this
hgoklet or in this booklet? Why? ‘ihe bocklets the
child received .on Trial 3 were used for this
questicn.)
One of the children that I tested told Qe'}e {she)
thought that one book was a lot hardef_fdirenember

than the other one. If you wanted to help him {her),

vhat could you tell him 'her) to do so he - [she) could

‘remenmber the hard hook as well as he !she) remembers

the easy hggi:urhnything else?

‘The other day I asked two children to study sowme
.pictures like you just did so they could remember what

. pictures were partners, I told them they could take

as long as they wanted to study the pictures. One
child studied the‘pictures for a short time, only one
minute. The other child studied the pictures for a
longer time, five minutes. Which child do you think
remempered more of the partners, the one wheo studied
for a longer time, five minutes, or the one who
studied_for a short time, one minute? Why? f_

How did you decide vwhen to stop studying the pictures?
If your friend had to study these two booklets to
remencher what pictnres are partners, and he (she)

really wanted to remember all the partners perfectly, -
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vhat would you tell him !her) to do so he {she) could
remenber all the partners? Anything else?

6. One boy (girl) that was studying the booklets looked
at the hooklets a few times, and then covefed the
'picture on this side while he looked at the booklets
(ngonstrating). Wwhy do you think he (she) was
covering the pictures on this side?

Procedure
Each child was tested individuéily at his/her school.

Before the experimental lists vere presented, a gractice

trial was given usihg a list containing 4 items (two in each

book let} in order to acquaint the child with the paired-
associate learning task. The experimenter placed the two
practice booklets teside one another in front of the child,
and gave the following instructicns:
Now I want to play a memory game with you. On
each card, there are two pictures together, like
pairs or like partners. And I want you to try to
remember which pictures go together, or which
pictures are partners. I want you to study these
pictures until you can renemter all the partners
perfectly. After you're finished studying thenm,
I'm going to shov you only the picture on this
side (pointing), and ask you to tell me what the
other partner is, vhat picture is missing from the
pair. Bach time,you remenber the missing partner
correctly, ‘this little man will move up one
square. If you remembter all the partners
perfectly, the little man vill get to the tep.
Pefore we start, I want you to name all the
pictures.

After the child named all the pictures in both practice

booklets, the instructions continued as follows:
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Kow I want you to study the pictures until you can

remember all the partners perfectly. Take your

time, and study the pictures as long as you vant,

and look at them as many times as you vant. When

you think you can remenber all the partmers

perfectly, ring this bell. (A desk bell vas placed

keside the child on the table.)

after tte child rang the bell, hesshe was acsked to
place the button on the jadder as high as he/she thought the
nlittle man" would reach when the recall test vas given
tprediction task). Then the recall test was given, using
the test hoozkgts. For»each item, 7 seconds vere allouéd
ui;hin vhiéh to maﬁe a response. After 7 seconds, the
experimenter turned: the page in the test booklet to reveal
the stimulus and response picture, thereby giving feedback
to the child. \

Two identical experimental trials wvere then given,
using the same procedure as éor the practice trial. The
only difference in the experimental trials was that the i\
subiects in the prompt group uere.asked this additional
question after ﬁEming the pictures.in both boﬁks and before
studyiné: "Whicﬂ book do you think it Qill be easiér to
remember the partners in? Why?"

In ordef to control and check for any effects
associated with a booklet teing presénted to the child's .
left or right side, the Sooklets were presented with the
easy booklet to the left and the hard booklet to the right
for one half of the chii@ren, vith the other half of the

.

chilren receiving the reverse order. Also, since the three

q

3
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sets of study béokléts vere arranged in two different randonm
orders, one half of the childfen wvere presented with the
first randonm crder for the three trials, and the other half
of the children received the seéond Fandom order. Only one
'study and test trial vas given for each list. On Trial 2,
the same procedure was followed with 3 different list.

Following the Study and test trials for the second

list, each child was asked the metamemory questions lxsted

above. A thirqd trial was thep iven, using the came
procedure as for trial 1 and 2 with tNe third set of
booklets. Par this trial both'the p ompt group and lhe
control group were treated identically since all children
had already been asked which booklet would pe easier to
Femember during the metamemory guestions.

The entire testing procedure was videotaped so that
children's study time scores, self-testing behaviours, ang
Detamemory answers could be assesseqd later. 1n addition,
the experlmenter noted study times and self-testing
behaviours during the session to serve as a check on the

v1deotaped data.

3coring Criterja
 Study Time.
The amount of study time chiildren allocated was
operat1ona11y defined as beginning when the child turned the

cover page, and ending when the last page of the booklet was
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turned. 7Tn the infrequent event that a child's attentiona
vas directed away from the task while the booklets were
open, study time was adjusted accordingly. In the case of
any discrepancy.between experimenter-noted study times and
stuly times assessed using the videotapes, the_timé as

measured from the videotape was used as the study time

sScore.

... Betamemory Data.

Children's éﬁsgers to the metamemory questicns were
traﬁscribed from the Qideotapes and classified according to
categories generatéd on the basis of the intended focus of
‘each question. To check the reliébility of the scoring
c:ifgria, the protocols for one half of the children from
each of the four g;ade levels were scored independent;y by
twvo judges. Interjudge reliability for each question vas
calculated by dividing the number of instances in which

»
colers agreed on the use of the particular categcries by the
sun of agreements plus disagreements on the use cf criteria.
Reliabilities fof ﬁprious guestionsrranged from 96% to 100%.

Disagreements that occurred in the scoring were reviewed and

resolved hy obtaining a consensus between coders.

*

Results and ﬁiscuss;gg
Tﬂe results of Study II will be presénted upder the
following three headings: (a) study time, ,predictions, and

4

recall séores, ‘E) metamemory data, and {c¢)  relationships
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among vetapemory knbwledge, study behaviours, and recall-

scores.

Study Time, Predictions, and Recall Scores

To make cross-age compqrisons possible, the following
depehdent measures were calculafed for each child: (1) the
mean study time per pair for easy and hard pairs on each
trial, (2) the numhker of easy and hard items ({converted to

]

proportion scores) the child predicted he/she would recall

correctly on each trial, and *3) the number of easy and hard

items (converted to proportion scores) recalled correctly on

each trial. 1In each case, these scCores were calculated by
dividing the:appropriate score !e.g., study time for hard
booklet, number of easy items recalled) by the n;mbe: of
pairs in each booklet.

Separate analyses of variance were performed on each of
the three quahtitative measures cbtqiﬁed: study time,
prediction, and recall scores. Because the main independent
variables of interest vere grade, group, trial, and type of
task, only the analyses using these variables will be
presented here. {See\hppendix c, for further analyses of
stuly time scores and recall scores.) Each analysis -
consisted of a 4 (Grade) x 2 (Group - control_vs. prompt) Xx
2 'Type of Task - easy vs. hard) x 3 {Triai) analysis of

variance. Following the recomnendations for repeéted

measures analyses of variance of Hertzog and Rovine (1985),
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Huynh and Feldt's aajusted probability values were used
where appropriate becanse estimates of sphericity indicated
solerate assumption violations of univariate F tests. All
significant interactions in these analyses vére followed up‘
vith appropriate one-way analyses of variance, and Eu;tber
mean comparisens were pade with Tukey H.S.D. tests. L

Study Time.

"Study time scores were analyzed to examine whether or
not fa) age-related differences uould'be observed in
differeutiai allocation of study time according to task

iemands !grade x type of task}, !t) children would show

differentiated allocation of study tinme more effectivel

[
- .

under the prcmpt than under the control conditiors (group x
type of task), and :é) the patterns of Etudy times would
become different over trials for %asy and hard tasks (trial .
x type of task). The mean study time per pair fcr the ea;y
and hard task are presented in Takle 4 separately for grades
and trials. Significant nain‘effects and interactions are
sunmarized under thg heading Time Scores in Table 5.
Contrary to one of our hypotheses, the judgrent as to
task difficulty that childreﬂjin the proopt grourp wvwere
requi;;d to make did not affect how they distributed their
study times for the easy and hard booklets !n.s. groub x &
type of task interéction). However, there was a significant

trial x group interaction. The children in the control

group for some reason significantly increased their study
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Takle 4

Bean Study Time {in secopds) per Eair_ for Easy and_Hard

Booklets for Children in Grades 1,

3, 5, and 7

Combined

Greup 1 2 3
Grade 1 '
Easy S.42 5.09 5.69 5.40
Hard 4.99 4.94 5.72 s.éo
Grade 3
Basy 4.43 4.71 7.45 5.53
Hard 5.50 5. 38 10.01 6.96
Grade ¢t
éasy 4.54 3.81 4.35 4.23
Hard 7.64 8. 10 9.51 8.42
Grade 7 #
Basy 4.25 4.16 4.94 4;u5
Hard © 10.63 12.82 14.00 12.48
Combined
Easy 4.66 4.44 5.60 .;3.90
Hard 7.19 7.81 9.81 . Ba27
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P _Jalues and_ Associated ¢ Values for Apalysis of

yapiance Effe¢ts for Time Scores, Fredictjon Scores,

and Recall Scores

Time Prediction Recall
Scores S5cores Scores
Variable ‘ﬁﬁ F F F I 4 P
Between Subjects il
Grade , 3, 120, 6.59 .001 =21 L.Sa 11.69 . 001
Hithin’Subjects ) -
Trial %2, 240 25.23 .001 6.74 .01 8. 86 - 001
y Tyge of Task :.1; 120 65.00 L0071 142.18 -001 508.77 _  -001
 Trial x Group 2, 240 4.70 .05 1.00 1n.S-. <53 n.s.
Trial x Grade 6, 200 4.94 .001 1.29- n.s. .38  o.s.
Type of Task x
Grade _ 3, 12¢ 19.4 .001 11.717 .00 10.92 -001
Trial x Tyge . '
* of Task 2, 240 11.44 .00 1.93  n.s. 10.70 . 001

¢

g
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time from trials 2 ‘X = 6.19) to 3 !X = 8.37), p <.01,
although those in’ the prompt group did not show a comparable
increase in study times between these two trials

There wvere some differences across age levels in
children's study tim?s'acrcss trials, as evidenced by the
trial x grade interaction. This significant grade x trial
interacﬁion reflects: (%) both grades 1 and 5 $tudents
expendéd comparable amounts of study time across trials, and
'b) both qradés 3 and 7 students studied for a significantly
lenger period of time on trial 3 (Grade 3 f.=-8-73, Grade 7
X = 9.47) than on trial 1 {Grade 3 ¥ = 4.97, Grade 7 X =
7.44), p < .01, The difference between trial 3 (X = 8.73)
and trial 2 (X = 5.04) was also significant for grade 3
children, p,<.01, but nect for grade 7 children. Although
the interaction between trial, grade, and type of task was
not statistically significant, an examination of the means
in Table 4 indicates that this increase in study time on
Trial 3 for the grade 3 children consisted of an'increase in
study time for both the hard task and easy.task, unlike the
grade 7 childre;, who increased their study time mainly for
the hard task..

4 .
The significant grade x type of task interaction, as

@

illustrated in thﬁj;aas colunmn in Table 4, is more relevant
to the purpose of Lhe present study. An examination of this

interaction revealed that age differences in study time

emerged for the hard task, F(3, 120) = 17.71, p < .001, but
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not for.the easy task. Grade 7 students spent lc¢cnger oh
average fo;;eacb hard pair-than children of,any cther age
level, p<.01. The mean study time per hard pair for grade
5 children was also significantly greater than the mean time
for gqrade 1 children, p €.05. The lack of a sigpificant
effect forathe €asy task suggests that children at all age
levels spent approximately the same amount of time studying
the easy pairs. Further compariscns of study tizes for tﬁe
easy task compared to study times for ﬁge hard task within
each“grade indicated that only grades 5 and 7 children
aliocated significantly more time to the hard pairé than to
the easy pairs, p < .01, )

Finally, the significant trigg}x type of task
interaction indicated that differences in study times for
easy and ha;d pairs gradually increased with trials [see
bottom row, Table'u).ﬁlﬁithin each type of task, children
significantly increaséd their study times fr&ﬁztrial 2 to
trial 3, p <.01. |

To provide a more complete picture of the -developing

ability f% éllogate study time differenﬁiaiiy according to
material difficulty, the number of children at each age
level vho allocated morelstudy time to hard pairs vas
calculated. A child was categorized as spending more ‘time
on hard pairs if the propoftion of study time spent on hard
pairs was 60% or greater. In addition, any child whe looked

at each of the hard pairs at least one more time than he/she
r .
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looked at the éasy pairs !{regardless aof the propcrtion
scoreﬁ vas also ca*egorized_as spending more time on the
hafd pairs. The same criteria were used to identify
children vho spent more ti;é on the easy pairs.” Children
with proportion scores bketween .40 and .60 were classified
into the "abomt the same" category. The number cf children
at each gr%de level who were fplaced in the three categories
of differential allocation of study time is set cut in Table
6- e

The data in Table & were analyzed by forming 2 x 2
tables (e.g., grade 1 vs, grade 3, spending more time on
hard vs. nbt spending more time on hard - i.e., "more tine
on easy"™ and "about the same"™ category) and applying
Mainland and¥Murray's (1952)‘fonr-fold ceontingency tables;
Mainland and Murray's tables substitute for direct
computation of Yates'scorrect;qn or Pisher's exact
probabilities, and therefore’%&iy p-vaiues are reported.
This analysis gonfirmed that there were significantly more
older (grade 5 apd 7) than younger children [grade 1 and 3)
who allocated more udy time to hard pairs on all trials
tps € -01). There vas also a significantly higher nusber of
childten who allocated moreygime to hard pairs in grade 3 as
conpared to grade 1 on triai 1 only {p < .05). “Cnly in‘
grades:5 and 7 were there significantly more children i

classified into the category of "More time on hard pairs"

than into the remaining categories, as evidenced by a Chi-
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Tabkle 6

Nupber of Children in Fach Grade who Allocated

Study Time Differentially

Allocation of study tixe

More.Time About Eore Time
Group on. -Easy the Same on Hard
Grade 1
Trial 5 :16%) 25 [78%) 2 {6%)
Trial ! 4 (13%) 25 (78%) 3 {9x%)
Trial 3 [ 9%) 25 [738%) 4 [13%)
Grade 3
Trdal 2 { 6%) 20 ([63%) 10 (31%)
Trial 2 | 6%) 21 [66%) 3 f28%)
Trial 0 :0%) 22 !69%) 9 (28%)
Grade 5
Trial 1 ! 3%) 14 144X) 17 [53%)
Trial 0 ! 0%) 10 13}1) 22 (697)
Trial 0 (0% 9 (28%) 23 (72%)
. s
Grade 7 %
 rrial ; //) 0 ! 0%) 8 {25%) 24 [75%)
Trial 0 (0%) 5 {16%) 27 (8u%)
irial 0 (0%) 6 {19%) 26 (81%)

.
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square analysis performed cn the grade 5 data’ ‘since this

-
data was less likely than grade 7 data to be sigpnificant), 3(
(1, N=32) = 4.5, p. < .05.

Prediction Scores.

Predictiosa scores were included in the pfesent study to
address the pSssibility that young children terminate their
study.time prematurely not because ‘they 'lack the ability to
monitor readiness for recall, but becaﬁsé.for sofe reason
they change the goal of the task from perfect recall to some
lover criterion. As a crude measure of this tendency, after
childrenmterminated studying, they were asked to predict how
many of the items in the’tvo baoklets (easy and tard) they
would recall correctly. Therefore, the effects cf most
interest in the predictjon scores were age differences in

predictions, especially for the. hard task, which might

e

suggest that young childreﬁ"iﬁif??itbe recall goal for the
hard items.

The mean proportion of easy and hard items children in
graies 1, 3, 5, and-7 predicted that they would recall
correctly for each trial are presented in Table 7.

Thé analysis of the predictidn scores revealed !see Table 5)
a significant main effect for trial because the wmean
prediction for all grades combined was significaotly higher
cn trials 2 [X = - f6) and 3 (X = .87) than'on trial 1 X =

b

.83).
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Tatle 7

Mean Proportion of Fasy Snd Hard Items Children ir Grades

1, 3, =, anq 7 predicted They Would Recall Correctly

op Trials 1, 2, and 3

Trial D

LA

Grcup ] 2 3 ‘ Ccmbined

Grade 1 - . ’ \

Easy © . BY -B6 .98 - .86

Hard .74 .86 .88 .83
Grggg 3

Easy .88 -9 .90 .90

Hard Y. .80 .80 .78 .79
‘Grade 5

Easy . .93 .9.6\\ . =96 =95

Hard .75 .78 .81 .78
Grade 7

‘Basy .81 .93 .96 .94

Har& .71 .73 .78 .74
Ccabined ‘

Easy = .90 .92 .93 =92

Hard .75 .79 .81 .78
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AD examinat;oh of Table 7 sugqests_that young
children's predictions- for the hard fask were not lower than
the older chilh}en's predictions. The analysis confirmed .
this impression. One way analyses following fror the
significant type of task x grade interaction [seé Table 5)
did not reveal a significant effect for grade, either for

the easy task nor the hard task. This sigqificant type of
task x grade ;nteraction, as is shown in the last two
columns in Table 7, can be'explained‘by the fact that
predictions were significantly lower for the hard task than
for the easy task fbr grades 3, 5, and 7 childrer, (f .00,
but not .fogr grade 1 children. -

EQEéll_éSQ£E§-

The recall scores were relevant to two general areas:of
interest. Firstly, the hypothesis thai younger children are
less able to allocate stu time sufficiently vould lead to
the predictién that age differences in recall would energe
for the hard tasks in self-terminated sthdy trials :gfade x
type;of task). Secondly, as éﬁs indicated previcusly,
children increased their study time for hard items from
trials 2 to 3. Analogousl{, did children improve recall
scores from trials 2 to 37

The mean proportion of easy and. hard items recalled
correctly on each of the three frials by grades 1, 3, 5, and
7 childten are present‘ﬁgﬁn Table 8. The results of the

analysis of variance of recall scores, as seen in Table 5,
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revealed significant main effects of qrade, trial, and type
of task, and significant interactions between tyre of ;asi
and grade, and trial ard type of task-

.An examination of the means in Table 3 illustrates
that children at.all “age levels recalled easy items very
well. Recali of the hard itenms vas considerably lower, eﬁen
though childrén could take as long as they wanted to study
the items. The significant interaction betveen type of task
ani grade, dgnfirmed this impression. Examinaticn of the
. last column of Table 8 illustrdte§ this interaction.
Comparisons of the means revealed that at.all grade levels
recall vas significantly lover for hard items as compared to
easy items, E.<.01. Further-analysis of the type of task X
grade fnteraction indicated significanf effects cf grade
jevel in recall scores for the hard i'tems, FPI3, 120) =
33.09, p € .001, but'not for the easy items. Hoée
speci fically, grades 5 and 7 children recalled significantly
more hard items than grades 1 and 3 chilaren did, p < .01,

Also of interest with regard to children:é recall
'scores vas whether Eecall per formance improved over trials.
Further examinationkof the trial x-type of task interaction
revealed that recall scores improved over tkials only for
the hard items, P{2, 2u40) = 18.39, p < .001, but net fo:
the easy items. Mean recall scores fog easy and hard iiems,
collapsea across grades, are showvwn in the botﬁom ro¥ of

Table 8. The mean recéll scores for the hard items were



Table €

A

<

Mean Proporticn of Correct Fespeopses for Easy an ard
Items for Childrep in Grades 1, 3, 5, and 7 on |
Three 1drials
~<i: Trials
Grcup 1 pi 3 Combined
- e
Grade 1
| Easy .96 .96 .96 .96
— Hard .48 .53 .55 52
Grade 3 '
Easy .98 .98 .98 -98
Hard .46 « 56 .56 .53
Grade S .
Easy 1.00 .99 - 98 -99
Hard .63 - 67 .76 -69
Gfade 7
Easy 1.00 .98 .99 .99
Hard .68 .71 - .3{ .74
Coxzbined
Easy -99 .98 -98 .98
Hard .56 ;62 :67 .62
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significantly higher on Trial 3 than on trial 1 cr 2; p <
.01,

In order to directly exanine thé number of children in
each grade level who achieved the recall goal 'i.e., 100%
recall), the number of children in each qréde whc had
perfect recall scores was identified for each of the three
trials. As illustrated in-Table 9, the number cf children
who recalled all items perfectly increased with érade,
especially on the third trial. The comparison hetween
younger f‘grades 1 and 3) and older !Igrades 5 and 7) children
vas significant for trial 2 and 3, ps € .07, buf not for

trial 1.



Tatle S

Numsber of Children in Each_ Gragde Level who

Recalled all

Itens ferfectly

Trial
Grade ‘ 1 2 3
1 ' 4 [12%) 1 739 2 (6%
3 1 [ 6%) : 10 3%) 1 { 3%)
g 3 9%) T e (163 g (28%)
7 6 {19%) 8 {25%) 16 (50%)
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SUmaAry .

With recspect to the developing ability to allacate
stfdy time diffe:entially in accordance with task )
diffiéulty, the results ihdicated that only grade S5 and
~grade 7 childiren allocatedfnore_sfudy time for the hard
éairs'than for the easier pairs; Since study tires for the
easy task wvere approximately equaiaacross ages, it seems
that when unligited study time is given, older-ciildren -
allocate jpore study‘time té the hard units not by
.distrituting the same amount of total sthhy time differentlf
than young childrer, but by allodating more totél time ;o
the task and spending-this additional time on the hard

“.

units. .

The greater ability of older children to allocate study
“time more effectively was reflected not only in their study
~behaviour but also in theif recall scores. Althecugh recall
of gfhildren at all grades was belcw the 100% criterion,
grade 5 and 7 children'récalled a significagtly tigher
proportion of the hard items than the younger children
recalded. Tt is difficult to separate whether the
improvement in recall was due to the ability 55 clder
children to better sense when they have studied.
sufficientlf, or whether it is due to the fact that most
clder child;en tend to use.the strategy of allocating more

siudy time toc the hard task.
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The results of the prediction sgores suggest that the.
younger children did not modify the recall goal, but
actually thought they would recall the items-fairly wvell.

In fact, only grade 3 or older children'predicted they would

,recall fewver of the hard items than the easy itess. SGrade 1

children predicted their recall would he approxinatély the
same for both types of tasks. ’

The present study was also designed to explcre some
factors that might be related to young children's
inefficiency in5511ocating study time. Asking children-to
identify the easier hooklet, perhaps reminding'them of the
difference in ﬂffficulty, did not seem to affect either the
study time allocated, nor the qudiction or recall scores of
the children in the expected manner.

0f further interest was yhether behaviour wculd change
over trials. Allighree ée;endent measures showed some
differences over trials. The stu&y time scores for some
grade levels increased in Trial 3. HMore specifically, grade
3 and grade 7 children spent more studf time on Trial 3 than

en Trial 1, but grade 1 and grade 5 children spent

approximately the same amount of time over trials. Although

.the difference in prediction scores was not great, it proved

significant for all grades cosbined. Recall scores of the
easy items were consistently high across trials, but recall)

of hard items showed inrprovement over trials.

F 3
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Metamemory Data

Differences Letween two grade levels, or younger
{grades 1 and 3) and older (grades 5 and 7) children-were
examined for all cases t§ forming 2 x 2 tables f‘e.g., grade
1 vs. grade 3, knowledge pfesent vs. knowledge altsent).

Then Mainland and Murray's {1952) four-fold contingency

tables were applied to the data.

=

Metamemory Related _to Differential Allocation of Study

4

Time.

Cne purpose of the prompt guestions vas to identify
vhich children could distinguish tetween easy and difficult
booklets, both hefore experience with the task {trial 1),
and after experience (ffial 2). The number of children in
© the prompt group who couid correctly identify the easier
booklet, as well as the numher who could also‘juStify'their
response, is set out in Takle 10. A child's explanation was
scored as an adequate justification if the child indicated
somehov that the items were related_(e.g.,‘ﬁThéy go
together, like shoe and sock," fEecause they're like pairs,
like a spider makes a ueﬁ, a coat goes with a hat.")

As indicated in Table 10, there was a slight increase *
vith age in the nunber of chilren who could correctly
identify the easier booklet !total coluan); althcugh only
one comparison - bet;een grade 7 and grade 1 on trial 1V -
was sianificant, g ¢ .05. 1In contrast, the nunber of

children who could justify their choice showed a dramatic

-



+

" Tatle 10

-

Rumber_of Children ipn Frcmpt Condition who Could_correctly

Tdentify Easy PBooklets apd Justify Their Choicé

b

.
v,
s

re
-

: Correct Choice Inccrrect Choice
.
- with Without Total
Grade Justific. Justificea : '
. -
Trial 1
1 1 [ 6%) 9 156%) 10 [62%) .6 138%)
3 9 (56%) 4 (25%) 13 (81%) 3 09%
5 .11 .(69%) * 3 [19%) C Ay {87%) 2 {13%)
7. 15 [94%) C 1 6%) 16 (100%) cC Lo
Trial 2,
1 2 {13%) ° 9 [56%) 11 [€9%) 5 131%)
3 12 (15%) . 2 (13%) - V& (87%) 2 (131).
5 14 (87%) 11 6% - 15 [94%) 1 { 6%
7 16 (100%) 0 { 0%)  16{100%) ¢ ({ 0%)

!
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increase with ace; Comrparisons Letween grades 1 and 3, and
between oller ({grades 5 and 7) and younger (grades 1 and 3)
children were significant cn toth trials ' and 2 (ps. € .0S
or better). An examination of Tatle 10 also illastra;es
that the level of knovledge children demonstrated was -
consistent over trials.

The first three metameuory'qhestions vere designed to
examine knowledge of children in lteoth groups, Wwith respect to
allocating more time to difficult material. The first two
questions dealt with kncwledge uéeful.to the abilit} to
allogate study‘tine differentially in the preéentﬁtask;_
nai@iy, the atility to identify:ihe easy booklet, and
knowledge that the harder booklet should be studied longer.
fhe third question was included to determine whether some
young children who did not know that the harder kooklet
should be studied longer nevertheless knew that in general
étudying longer led to incrgased recall. .

. Table 11 sets out the number of children at each age
level who correctly or incor?ectly identified the easier
' -

booklet, and the number.who could adequately éxplain why one

booklet would be easier to remsember {Question 1). The same

_scoring criteria that were used for the pronpé questions ’

were used for children's explanations. As «dindicated in
Table 11, approximately two thirds of the grade 1 children

and virtually all of the grade 3 or older children correctly

" identified thefeasy bookléts {correct choice 1/{Etal

-

-
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column). This observed difference between grade 1 ani grade
3 or older children was statisticallf significant, p <.05.

Similar to the ftesults of the prompt questicns, very
few of the gréde 1 chil@ren vho cculd correctly identify the
easier booklet could justify their ansver. The diffeggnce
tetwveen grade 1 and grade 3 or older children's
justifications was significant, p <.05. Approxinately'one
3a1f of the grade 3 children who éorrectly selected the easy
pairs explained their choice by saying "Because I know '

~thea," or similar responses.

The types of strategies suggested by childrgn for
studying the harder booklgts (qustion 2) were categorized -
as: elaboration, self-testing, study hard pairs more, and
other strategies. Children who gave no response of vho did
not suggest any task relevant response‘uere categogized as
“"other responsef, Childrenvvho suggested more tlan one
strategy vere assigned a score for each of the sfrategy
‘categories their rnsponges fell into. Ansvers uere'scored
as elaboration if the child explained either a verbal ot
pictorial Elaboration strategy. Ansvers were sccred as
self-testing if the child sertioned using a self-testing
strategy, suéh as covering the reéponsé ﬁicture with your
hand and trying to guess what the response was, cr if they
mentioned the use of cumulative rehearsal, vhich includes a

self-testing component. The study hard pairs more category

vas a broad category that included responses that the hard



Takle 11

Nymber of Children who Cculd Correctly Identify

Fasy Booklet and Justify Theip Chcice

Correct Ctoice Incorrect Choice
With . Without Total
Grade Justific. Justific.
. , *
1 3¢ 9%) 18 (S69%) 21 [66%) 11 {uux)
3 25 (78%) 5 (16%) . 30 {94%) - 2 ( 6%)
5 29 (91%) 3 (9% 32 (100) 0 {0)
7 ‘32 {100) 0 (0) 32 {100) 0 10)
O
e -
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book shoull te studied longer, or that some fornm of
rehearsal should bhe used more with the hard book.. Responses
describing any other approériate studyfstrategy, such as
"yrite if dovwn," were cateqofized as "other strategies." Tf
children's responses were categori%ed into any cre of the
above four categories, (elaboraiion, self-testing, study
hard btook more, or other strategies), they vere also placed
into the cateqorj_of FAt Least One" Strategy. Ttis categoyy
vas developed to assess whether children would be able to
suggest at least one reasonable study strategy tc¢ use to
help remember the hard tooklet.

As seen in Table 12, there was a significant increase
uith age in the number cf children who vere able to suggest
at least one ‘strategy ‘grade 3 vs. grade 1, p <.05, and
grades 5 and 7 vs. grades 1 and 3, p<-0N to study the

-

hard booklet. The pattern of age<related differences
.;bserved for the spgcific strategies {i.e., elabcration,
self-testing) however, varied from one categosy to the
other. While it was at the grade 3 level that freguent
reference‘t; the study more strategies began to emerge
{grades 3 ;s. 1, p<.01), it was at the grade 5 ievel that
:eference to the self- testlng and elaboration strategies
began to appear (grades 7 and 5 vs. grades 3 and 1 - p €.05).
The number of ghildren vho knevw both which tooklet was
. ‘
harder and that the harder booklet should be studied longer

for higher knowledge such as elatoration or self-testing)

-
\.

=
3



Takle 12 *

Number of Children who Suggested Different

Types of Strategies for Studying Hard Fairs

TyYre ot strategy

-

Elaboration Self Studyl Other At least Other
7 ,Testing Hard - Strategies One Résponse
Gréde Pairs More
»
{ . _ :

1 R B 3:). 0 (0 12 [{38%) 2 { 6%) 15 [47%) k) {53%)
'3‘ 1T 03%) 0 (0) 21 (660 3 (9% 25 (78%) 7 (22%)
5 7 :2zxj 3¢ 91') 21 (66%) 7 [22%) 30 (94%) 2 [ &%)

7 16 {50%) é‘i16!) _21 {16E%) 8 [25%) 32 j?OOS) 0 { ﬁ‘)

- ! @

EESY
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showed a sigﬁificant increase with age, as illustrated:in
Table 13. Both the comparison hetween the number of grade 1
vs. grade 3 or older children who had such knowledge, and
betweeﬁ»qrade 3 vs. grade 5 or older children were
siqnificant (p € .05).- : A
] Children's answers to the third question, which dealt
with the benefits of increased study time in general, are
summarized in Tatle 14. As expected, the number of children
who correctly stated that the child who studied f&k 5
minutes would remember more_thén the one who studied for 1
minute was consistently high 180! or tetter). Nc age
éiffe:ences were observed. Slightly fewer of the grade 1
children- vere ab;e Eq'adequétely Justify their choice. {An
ansver was scored as an adééuate justification if it
contéﬁned some staEement that stud&ing_longer leads tf
improved recall.)‘ The number of children in grades S or 7
vho ‘gave an adequate justificﬁtion of their choige vas

significantly greater than the number of first c¢raders whe

could justify their choice, p<.05.



Takle 13

Number_of Children_kho Knew Both Rhich Rooklet

vas Harder ghd that Harder tooklet Should te

Studjed Lbngeg .

. —_

Level of knowledge

L}
i

_. Knowledge - éa}tial : ‘ No
Grade : of Both _ Knowledge Fnowledge
1 10 {31%) , “ 14 {uu%) © g (25%)
3 20 163%) 12 37%) L 0 rom
5 28 (88%) . Loy 2% 0 { 0%)
7 31 (97%) 1 { 3%) 0 (0%
. o
Fa
(
\ .



Takle 14

~_-2yaber of Children who Chose Lcnger Tipe as

Le;Ainq to Better Recall, and Justificaticn for Choice

Correct Choice ' , Incorrect Chéiée
m .
"With Without Total
Grade Justific. Justific. . ~N
1 23 172%) 3 { 9%) 26 {81%) € 1197 \
-3 27 (84%) 1 ( 3%) 28 (87%) 4 (13%) _
5 31 (97%) 0 ( 0%) 31 (97%) 1 ( 3%)
7 30 (94%) 1 { 3%) -31 (97%) 1°1 3%)
N
R4 : N
&y
£

Ay
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Knovledge_of Strategqies for Teraminating Study..

The purpose of Questions 4, S, and & vas to exagine
children's knowledge about strategies for terminating study.
In question A, information was saught as to hov children
terminated their study in Trial 1 and 2. The category of
vself-testing for paired-associate items" vas used for
responses that de;cribed some straéégy such as ccvering.the
response picture with one hand and trying to guesé vhat the
stimﬁ;hs picture was. Arsvers veré categorized as general
self-testing if they described a more yeneral tyfe of self-
testing strategy such as closing the boak and checking how
pany of the pairs you can recall. All the rénaining
responses were classified as "other responsgs". The
majority.of children who were cateqocized as other responses:
gave answers such as "ghen I knew them,"™ or "Wher I was
finished studying."”

As indicated in Table 15, the number of children who
deséribed the use of one of the self-testing straéegies
increased with age, although even at the oldest age level
less than half of the children reported.usiug a self-testing
procedure to te;minate their study time. Combining gdjace;t
aqe groubs, the number of older children who described
either type of self-testing vas significantly higher than
the pumber of younger children, f <.01.

) In question 5, children were asked what they would tell

. . )

someone to do if the person really wanted to make sure




—

Tatle 15

/

: o .
Numpber of Children who Described Self-Testing

1

<,

Strategies or Other Respcnses_in Relation to How

Thgx'Ieruinatcd Study Tise

Strategy to terminate study

'éelf—Testing General Combined Other
Grade for P~A iteas Self—Testing Responses
1 ' g ! o0%) 0 { 0%) 0 { O%) 32 {100%)
3 "1 3%) 3 [ 9%) 4 (12%) 28 (88%)
5 2 [ 6%) 6 (19%) 8 (25%) 24 (75%)
7 3 {9%) 10 131%) - 13 19 [597%)

{41%)
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hesshe remembered all the partners perfectly. Children's
responses were classified as self-testing for paired-
associate items, general self-testing, study mare, or other
re;ponses- The first two categories fét self-testing
stratEqies‘are the same ‘as descrited for Queétioq 4.

. Responses in the study more category included ansvers such
as "Study them again," "Look thewm over aqain." As seen in
Table 16, more of the older children (grades 5 acd 7) than

. younger children 'qrades 1 and 3) described a self-testing
strategy. Hhe;he: we use the description of self-testing
far paired-associate items, or the description of either
type of self-testing *ncombined" category) as the dependent
measure, older children (grades 5 and 7 vs. grades 1 and 3)
demonstrated a higher degree of knovwledge of self-testing
than younger children, gs €.01.

As the strongest prompt, the experimenter partly
demonstrated the self-testing procedure and askeé children
to explain why é child would do this (Question 6). At all
grade levels, :1 least S0Y or higher of the children could
accurately describe the self-testing procedure‘uhén it vas
partly demonstrated for then. The number of children(iﬁ,
“gtades 1, 3, §, and 7 who could accurately describe the '
self-tesginq procedure after the demonstration was 16 [50%) .,
19 (59%), 25 (78%), and 32 (100%), respectively. Again
coabining adjacent agé groups, moré of the older (grades 5

and 7) as compared to the younger ‘qgrades 1 and 3) children



Takle 16

Types of BRespcpses Suggésted by Children to Check

How Well Learned Material Is

Suggested strategy

Ccmbined

self- General ‘study 'Other‘
Grade Testiné” Self-Testing que éesponses
1 0 [ 0%) 1 { 3%) 1 :3% 22 (69Y) 9 [28%)
3 4 (12%) 6 [19%) 10 31%) 16 [50%) Vugz)
5 13 (41%) 9 (28%) 22 (69%) 8 (25%) 4/2 (-6%
7 16 - (50%) 10 131%) - { 0%)

16 [81%)

6 [191)
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could accurately degggibe self-testing when this s(ronq
prompt was glven. e

Belationships Among Metamemory, §£ud1 Behaviours, and Recall

The purpose of this sgction c¢f the analygis was to
examine the felationships among children's verbalized
knowledge related to allocation of study time, tbeir study
behaviour, and their recall scores. ‘0ne of the study
behavfours deliberaiely aséesse& was the amount cf study
time allocated. Data concerning the relationship between
stuly time scores and recall scores can be found in Appendix
D.) As a preliminary indication cf the relationship between
metamgmory knowledge and study behaviours, corre%atious
betveen metamemory scores and the proportion of';quY tine
spent on hard pairs, as well as the aksolute amount of study
timerspent on hard pairs, was calculated. Por this pufbose,
it wvas necessary to aséign numerical scéres to children's
- metampemory answers. The metamemory questions vere designed
tc tap tvo general areas of children's knowledge: [a)
knowledge relating to allocating study time differgntially
according to task difficulty, and [b) knovledge cf
strategies for term;nating study. Thérefore, in addition‘to
a total metamemory score (i.e., a + b), each child wvas
assigned a score for each of these separate areas: (@)

knowledge of differential allocation, and (2) kncwledge of

- self-testing.
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For the knowledge of differential allocatior score,
ansvers to questions 1, 2; and 3 vere,used. Beca&se these
quastions could te considered as examining separate
components of kxnowledge related to allocating more tiue.to
difficult material, each guestion was assigned a score, and
the scoées vere added to calculaté the score for

differential allocation of time. Scores vere ascigned for

the three questions on the following Ftasis:?
3

Tdentification of Easy Pairs.
Correct choice and justification - 2 points
Correct choice, no justification - 1 point
/ . B Py
('Other ansvers - 0 points

Strategies for studying hard hook.

. Elaboration - 4 points
Self-testing - 3 roints
Study mote - 2 roints
Cther strategies - 1 point
Other ansvers - 0 points °

Knovledge that studying lconger leads to improved -
recall.
Correct choice and justification - 2 points
Correct choice, no justification - 1 point

Other ansveré - 0 points

2 In Question 2, higher scores vere assigned for elatoration
and) self-testing than for study more because research has
demonstrated that these strategies emerge later in
children (e.gqg., Pressley E Levin, 1977)..

y . .
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The metamemor} - self-testing score was based on the
ansvers to guestions 4, S5 and 6. Since these gquestions
related to one area of kmbwledge, namely, self-testing, but

gave increasingly strong prompts, the ansvwers were scored

together as fcllows:

self-testing for P-A jtems - spontameous [Q- U)‘ - 7 points
General self-testing - spontaneous (4), plus

self-testing for P-A with proapt (5) - 6 points
self-testing for P-A items with proampt {Q. <) . = 5 points
General self-testing - spontaneous (Q.u4) plus

sel f-testing for P-A with demonstration (6) , _— poipts

General self-testing with prcmpt [5) plus

sel f-testing for P-A vith demonstration. {6) - 3 points
Self-testing for P-A with demonstration {6) - 2 points
General self-testing with prompt [5) - 1 point

Cther ansvers . ’ . - 0 points

Knowledce of Sither area of métanenory knowledge night

»

be hypothes}zed to lead to differenfial allocation of study
time. Knowledge tapped by the netane;ory - differential
allocation score might lead to using tfe\gt;ateqy of
alloca&ing more study time to the hard matérial. Knovledge
of strateq#es»f&% terminating stuﬁy might also lead a person
to spend more time on the hard material if such knowledge
leads this person to momitcer how vell learned the material

is while studyding, thereby realizing that the difficult
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material is not well learned and should be studied longér.
A one-to-one relationship tetween metamemory scores and

-

stuly time scores wvas not expected since higher gropcrtion

Y
-

scores (e.g., -90 vs. .70) do not always igdicate that a
perscn vas better able to allocate study time
differentially. Also, after some point higher metamenory
scores do not necessarily indicate that a higher level of
knowledge that is {equired for differential allecation is
present’. (Por example{‘knouledge of elahorqti&n leads to a
higher score, but a person with this knowvledge uouid nét
necessarily be more likely than a person that kncws hard
booklets should be studied more to allocate more study tine
to hard pairs). Nevertheless, correlaticn coefficients wvere
calculated between study time scores aand pmetamemcry Scores
to provide a rough indication of the degree of relationship
between these two measures. Since the metamemory sccres
weré ordinal scores, Spearman Rho correlations were
calculated.

The correlations betueea the two separate petanmemory
scores as vell as the combined .metamemory scores and two
separate study time scores'for.all grades combined appear in
Tahle 17. As seen in Table 17, significant ¢ rrelations
vere observed hetween metapemory scores a tﬁo types of
stu&y time scofes, suggestiﬂq that children with higher

metamemory scores tended to allocate a greater proportion of °

their study time to the hard pairs, and also a greater
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amount of study time to the hard fairs. The extent of the
relationship vith study time scores was sieilar for all
threce metamemory Scores. .

» The correla;ionaI data summarized above tends to
confirm the results descrited in the previcus twc sections.
Older children usually spent a greater proportidn of time on
har1l pairs and also spent a greater ahsqlute amount of étudy
time on hard pairs. . 0lder children also:tended to knov more
about all metamemory questions rglevant to allocation of
study time. Therefore, the correlations observed vere
liiely largely due to these observed differences between
clder and younger children.

whether children within one grade level who knew mo;e
about factors relevant to allocation of study time Jas
measured by the metamemory guestions) also allocated study
tine more efficiently was algo of interest. Consequently,
correlations hetween metamemory stores and allocation of
time scores were also calculated for. each grade cseparately.
When the data were analyzed separately by grade, there were
no significant correlations betveen aetamemory scores and
study time scores {using the probability levels suggested by
Larzalere & MNulaik {1977) when multiple correlations in a
single sample are exauined);

To examine how knoulegge relates to differertial -
allocation of study time more directly, the study time

_scores of children vith different levels of knovledge

1
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Takle 17

speacman Rho Correlation Coefficients Petwegn

Metamemory Scores and Study Tipe Scores

Metapmemcry Score

pifferential ' Self-Testing Combined
Group Allocaticn
Trial 3
Eroportion Su2 34 = ~43 *
Time - Hard U3 * .38 * .45 *
Trial 2
Fropcrtion 49 ; PETEI .51 *
Time - Hard .30 * .32 * .35 *
" Trial 1
Eroportion LUs = .38 * 47
Time - Hard .21 .28 * .28 *
g < .00 ! .

Note. Only correlations that are sigg}iicant accerding to the

reconlendatidns of Larzelere & HNulaik (197]) are -

jdentified with asterisks.

‘-Q.\
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relevant to allocating study time differentially iers
examined to see whether they actually allocated more time to
the hard booklet. The nﬁﬁber of children wvho knew baoth
which booklet was harder And that the b;rd'booklet should bhe
studied longer was previously illustrated in Table 11, as
was the ﬁumber of children who appeared to allocate#ﬁore
time to difficult material (Table 6). These two vafiables
are integrated in Table 18, which illustrates howx children'
with various levels of metamemory knowledge allacated their
study time. Because almost all children in grades 5 and 7
knew both which booklet was harder and that the karder
booklet should be studied longer, only the data for grades 3
and 1 are presented. 1Imn addition, because the bcoklets for
Trial 3 vere utilized in the metamemory questions, only the.
data for Trial 3 are presented.

Table 18 reveals that most of the young children spent
approximately the same‘anount of time oﬁ hard pairs as they
Aiﬂ on easy pairs, regaﬁ&less of their level of knowledge.
onty, one of the ten children (10%) in grade ' whc knew both
whic;\booklet was harder and that ﬁaqﬁer booklets should be
studied longer actually spent more time on hard fpairs.

There were more children in grade 3 who spent more time on
the hard bocklet, but .this was trué for both children who
had knovledge of both metaueuory questions, and those who
hal only partial knowledge !i.é., knowledge of only-one

qu%stion). In grade 3, 30% of tﬂe children who correctly

v
-



Tatle 18

Differential Allocation_of Study Time for_ Childrer

ip_Grades_1_and_3 with Different levels of Metamesxory

Rpowvledge ’ c L

Allocation of study time .

Less Time About More ~Total
Group ' on Hard the Same cn Hard
- Grade 1 ;
Knowledge
of Both o _ 8 1 10
P Fartial
Knowledge ‘ 1 12 1 14
No . '
Kncwledge ) 1 ’ ;5 S W% 2 8
Grade 3
Knoulgdge
df Both 0 ’ 14 L 6 20
Eartial -
Knowledge 0 8, ' 4 12
Ko
Kncwledge 0 - : 0 _ 0 d
-~
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ansvered the two differential allccation questiors actually
spent more than 60Y of their study time on the hard Fairs.
This percentage increased to 71% forggrédé 5's, and 87% for
qrale 7's.

Because the ;bove analysis irdicated that ycunyg
children !grades 1 and 3} tended to allocate apprbxim;tely

the sare amount cof study time to easy and to hard pairs even

"'when they had knowledge of two components relatirg to

-
differential allocation, no.further analysis was berformed

on the data 'from the prompt groufp concerning which childreﬂ
could distinguish between easy and difficult materials. &
further reason vﬂy no analysis wvas done comparing study
times of children who knew the difference in difficulty
vg;sus those who did not was because some of the groups were
too small to permit a meaningful anmalysis to be done (e.g.,

only one child in grade 1 correctly chose easier book and

could justify their choice on trial & T

’

Enoviedge_gf Sel f-Testing Strategies_and BRecall

Cf the tvo components of allocation of study time
examined, the oné that should be most highly correiated with
recall scores when an uniimited amount of study time is
given is the ability to assess recall readiness. The ;econd
set of metamemory questions was desigeed to assess
children's knowledge relating to_the use of self-testiﬂg

sfrategies to terminate study activities. To determine how
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verbally reported knowledge of such strategies related to
recall performancé, §pearman Rho correlation coefficients
were calculated for each grade separately, and are set out

in Table 13. The only"éignificant correlations lLetween

_metamemory - self-testing and recall were observed for grade

N~ ~

3 childrgn's recall on Trial j, and grade 7 children's
reéallion Trial 1.

Although the correlations between knowledge of self-
testing strategies and recall vere generally nonsignificant,,
the actual ;se of self-testing strategies might tet%er
determine recall performance. Children who used self-
testing strategies for a paired-associate task were
identified fron th? videotapes. Cﬁly the childred vho hsed
the s;rategy»ofrcovering ur the’résponse picturé before
looking at the picturg/;a:% categorized as_self-testers./fi\’/

e i aieeil el *
Because it is di€ficult to identify children who use a
general self—testzggméyra; gz\from behavioural btse;vations, $\C/
no attempt was made to-do so.‘h;Eb\nnmbet of children vwho

used a self-testing strategy for paired-associate items on.

~each of the three trials is set out in Table 20. .On_trial 1

q@d 2, very few children at any age 1eve} used a self-
testing strategy for paired-associate itenms. 06 trial 3, a
siénificantly higher agmber of clder [grade 5 and 7) as
compared to younger (grades 1 and 3) cﬁildren‘used'a self-
testing strategy for paired—assﬁciate items. (Recall that
the metamemory gquestions preceded Trial 3, where a partial -

demonstration was given of the'self;testing procedure.)

* -



Takle, 19

Correlation Coefficients between Netamemory - Self-Testing

j

and Recall for Hard Pairs

-
. Trial
-
Grade 1 2 - 3
1 -30 -22 - 40
3 - -.19 «13 Uy *
5 : B «12 - 14 -.23 K
7 - <48 % . - 25 . =07
*p <.01_
4

b ;) <. o1

Hotefx Only correlations £hat are significant accérding to the

| reconnendations of Larzalere & Bulaik i1977) for |
zulxiple‘corrglations using ? single saaple areg
identi;ied with asterisks. -

’fﬂ,/’ - . -

.1-‘- -



Tatle 20

Nysber of childrep in_ecach_Grade who Used_a

.

self-Testing Strategy fog_gaired-&ssociate Itens
L

Trial
Grade ) ) 1 2 3 Any Trial
Gradé .
1 0 f0%) - ¢ { 0%) - 1 [ 3%) 103
3 o 0 (0% -0 ( 0%) 2R 6 (19%) 6 (19%)
€ 3 ¢ 9%) 4 113%) 18 (44%) 14 {44%)
7 .3t 9%) E {16%)- 11 (34%) 12 138%)
¥

3
Y
/

o
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To examine the guestion of whether chil&ren vhe
actually used self-testing strategies showed better recall
than those ;ho did not, an analysis of variance wvas
perforred. Because only one child from grade 1 used a self-
testinog strategy, the data for grade 1 children vere not
included in this analysié. Oniy the datarfot'trial 3 vere
used since it vas enly in gkial 3 that there were a
sufficient number of children using self-testing to pake the
analysis meaningful. Sincé there were a different number of
subjects in the self-testing as opposed io the ncn-éelf—
testing qrodp, the analysis was ghfried out us%ng the
general linear model procedure. A2 {self-éesters vS.
:pn—self-testers) x 3 (grade - 3, 5, 7) analysis performed
on the recall data revealed that the” self-testers, i
irrespective bf grade levels, recalled significdntly more
hard itenms t? = Boiiﬁthan the nonselfrtesters gi = 67%),
F11, 90) = 6.46, p .05 .

The mean recall score: for self—teséeré and non-self-
testers afe presented in Table 21 for each grade separatel{:
TE% signiéicant efféct for strategy users is illustrated by .
tﬁe mneans, ccmbined across age groups, for self-testers,‘f =
80%, as compafed to non-self-testers, X = 67%. llthough‘the
interaction betuéen~prade and strategy users was not
significant, an examinatio;‘of Tatle 21 reveals ‘that’ for
grade 7 childrén, recall scores for both»églf-testers and

non-self-testers was high, and the use of self-testinyg did

not result in higher recall scores for th¥se children.
P * :

o

3
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Takle 21

Mean Recall Scores for Children Hhc.U§ed4§elf—Tgsting

Strategies and Those who D\id Mot Ose Self-Testing

&

Mcan hkecall Score

Grade Self-Teskers Non-Self-Testers
3 75% {n=6) ' 51% [n=26)
5 - 83% (n=14) ‘ 70% (n=18)

7 . : 78% (n=11) B4% ([(n=21)




CHAPTER IV

N General Discussion

Allocation of Study Time

*The first major purpose cf the présent research Qas to
examine tuo~compqnents of children:s spontaneous allocation
of study time. The results of the present investigation
suggest that as children grow older, they become
inc?easinqu proficient at: (a) allocating more stuéy timé
to more diffiéﬁlt materizl {differential allocationh), and
b detefmining vhen they have stuaied suf;iciently to @éet
the recai{ goal (sufficient allocation). (Although this
does- not suggest that all older children are entirely
successful at allocating sufficient time, %ince
Qpproximgiely one half ¢of the oldest group of dhildren,
grade 7, did not 4o so.)

Supportive evidence for-the first part of tte
conclusion (i.;., a above) coq?s from the anélyses of-study
time scores. Thus, only grades S and 7 children in both
siudiés T and 2 allocated siqnifiﬁanily more study,t;me for

 hard pooklets than for easy booklets, whereas gradeg 1 and 3
children spent apprbximately'the same amount of time on the

hard pairs as they did on the easy pairs. An examination of

the number ,0f children in each grade who allocated more time

- 78 -
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to the hard pairs also confirmed this conclusion:
approximately 75% of the older children {grades S and 7
combined) expended more study tiee on difficult units of
material while only about 20% of the younger children
(grades 1 and 3 combined) studied in this manner.

Two sources of evidence are relevant to the second part

of the conclusion (b above) that concerns allocation of a
sufficient amount of time- recall scores, and tte use of
self-testing strategies. _ An examination of the trecall
scores indicated that, although recall scores at all age -
levels vere Felow the 100% recall criterion for thé hard

items, grades S5 and 7 children's recall for hard itens ¥as

siqnific’htly¥greatgr than the recall of grades 1 and 3

children.? Als;, the‘nunber of-children uho-;ctnally mnet
the recall goal {100%) vas significantly higher for clder
children ‘grades 5 and 7) than it vas for younger children

on the second and third trials. These data indicate that

3 One puzzljing finding is that the grade 5 children in Study
I did not perform better on the recall test than the
younger children did, whereas tke grade 5 children in
Study IT had hdgher recall scores than younger children on
A1l three trials. The poorer recall performance of grade
5 children in Study I cannot be explained by tke amounmt of
study time expended since the mean study time for hard
pairs was higher for grade 5 children in Study I than in
Study II. Although it seems an unlikely explanation, the
grade 5 children ip Study II were a fev month older, and )
also further along ' in the school year than tWe children in
Study I. Another possible explanation is that the : ,&
children in Study I, in contrast with those/in Study II,
wvere required to learn paired-associate maferial using ‘a
standard study-test methcd prior elf-terminated
study trial. Perhaps this initial erience somehow
affected the manner in which the children in Stady I
studied the booklets in the sulsequent self-terminated
trial. . ' ’ )

-
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older children have greater ability than younger children te
regulate their study hehaviour so that the recall goal is
met. Fven the older children, however, are not entirely

successful at allocating sufficient time to meet the rg;i}yp

goal.

These conclusions regarding the ability t0 allocate

sufficient time are further supported by the evidence

regarding.children's use of self—testiﬁg strategies.

Whereas none of thé‘grade 1 children reported using such
strategies, the reported use of self-testing strategies
steadily increaéed to the poiﬁt where 40% of the grade 7 -

children reported using these strategieg.' In'addition,v

N

observational data shnwed that a significantly greater

number of the grades S (44%) and 7 {33%) cghildrer és

AL i o
compared with the grade 3 {20%) or grade 1 {3%) childrén

used a.gself-testing strateqgy for paireq-associatg iteng ont:
the lasF trial. P
Thg demonstratigdn in the present studies that young
children are reiatively inefficiért at allocatipg study time
provides one more piece of evidence to add to JEE largé
volume of research that indicates that much cognitive
development occurs during childhood that leads children to
become more efféc£ive learners. [See,'for example,'Brbun,
Bransford, Ferrara, £ Caapione, 1983; Plavellbc Rellanan,

1977; Hagan & Stanovich, 1977, for reviews.) Theré does,

however, appear to be some discrepancy in the findings as to

-
-
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the age at which the two components of allocation of study
time tegin to develop in children; pPrevious rese€arch
suggested that the ability to allccate study time
diﬁferentially under "list learning™ situations tegins to
develop in children in approximately the third grade'(ﬂasur,

Mcintyre, & Plavell 1973: Rogoff, Newcombe, & Kagan, 197&).

Because the task in the present studies was 6951cned so that

the distinction Letween easy and_ hard tasks uould bé a

simple one to make, we expected that grade 3 children wouli

be ahle to allocate étudy time differentially in this task

_as vell. The results, however, revealed that only the grade

S or alder children distributed study time in this wvay. .
Closer examination of the tasks used in the varicus studies -
may explaln the apparent differences in findings. In the
present research, the ability of children to spontaneously
éistrihute nore study time to more difficult units of
paterial was examined. IJ the stud; by Masur and her
colleaques, children were forcéd to be selective in their
choice of material‘for further study. BRogoff, Newconmbe, and
Kagah asked children to study only one set, of materials,

whxch var1pd in difficulty across groups of children, and
.
exanined whether children given the harder task =tudled for
a longer time. > . o
Taken toéether, the results seem to sﬁégest that the

abxllty to allocate, study time d:fferentlally in accordance

with the difficulty of materials is ﬂnly ‘beginnirng to
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develeop in grade 3 childrg:j‘::;—as such, is only utilized

by these young children under limited conditions (i.e., w{en
they are forced to be selective). Perhaps grade 3 studenté
would choose to study hard booklets longer if they were

+
explicitly instructed to select crly one of the two booklets

Ehard or éasy) for further study. - Or if grade 3 students QQ
vere asked to study easy and hard booklets séparately u?th
instructions to recall perfeétly, they might study the ﬁard
booklet longei than the easy one. Some support for the
hypothesis that grade 3 éhildrén have some avarepess that
more effor? is required for‘more difficult taéks comes from
the fact that the grade 3 students in Study II allocated
more study time on-the third ;rialf(perhaps because they
realized -the task was more diffiéth than they had
anticipated), tut rather than spending this extra time on
the hard pairs, they studied both the easy and ttle hard
booklets longer. - )

Different findings have alsc been reported regarding %
the agé at which the ahility to assess recall readiness
. emerges. These inconsistencies seem largely due to the type
of task used. Por instance, in serial recall tasks,
children as young as 7 .can assess recall readiness ‘Flavell,
Friedrichs & Hoyt, 1970); however, even fifth graders have
difficulty assessing when they shculd terminate study when

the material involves text (Gettinger, 1985; Owings, =

.petersen, Bransford, Morris, & Stein, 1980). Although the
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‘present taék was similar to the type of task used by Flavell

et al. in that it also involved list learning and not text,
several differences in the present task may ha;e made this
task more difficult. For example, the task difficulty was
set higher.in the present study. 1In Flavell &t al.'s study,
the list length was set at the number of items the child
recalled after one presentation, whereas inm the present.
study approximately‘thfgé standard study-test presentationsn
weré required to achieve perféct recall of hard ite

This same type of patterm of age-related imrrovene

also seems to appear in studies examining the use of self-

testine strategies IMcoely, Olson, Halﬁes, & Plavell, 1969;

_Flavell, Friedrichs, & Hoyt, 1970). Again, the age at which
-\

children begin to use such étrategies aprears to depend on
the type-of task, and on how one defines self-testing f{e.q.,
1ooking:away from the pictur;s and trying to reccnstruct
itens from memory: covefing the response pictute-and trying
to gquess the responsé in paired-assgciate iteas).
It»aépears, therefore, that koth an examinaiion of

recall performance after self-terminated tri&ls, and an

assessment of the use of self-testing strategies lead to the

»

conclusion- that age-related differences emerge ir the

ability to allocate a sufficient-amount of study time to
meet the recall goal. Further, it seems that at least with

some tasks [including the present task), some children are

not éntirely successful at allocating sufficientliime_even

N
N
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by‘the time they reach grade 7. Therefore, it appears that
the ability to allocate sufficient time appears to dgvelop
later than the ability to allocate study time

differentially. Although this may be due to the type of

task, a similar finding was also reported by Owings et al.

{1980} with somewhat different materials.

Hetamemory Data

The present research also demonstr ted age related
differences 1in chlldren s pmetamemory kno 1edge relating to
allocation of study time. With respect t knovledge .
relevant to differential allocation of study time, the
results reﬁeaied that "hy the-third grade, most children vere
avare that béE sé some of the items were felatéd, they

would he easiér to remember. Tt is more difficult to make

" conclusions redarding first-graders' knowledge of the

dif ference in diffirulty. Although ‘66% of the first-graders
correct ¥ chose which hooklet would be easier to remeaber,
reliance on thls flgure uay he overestluatlng children's
knouledge since the probability of making a correct choice
is 50%. When asked t; explaln their choice, older children
were able to justify their choice, but only about 10% of the
first graders vere able to do so. ‘This much lover figure
(107%) may, ‘however, underestluate children's knowledge of

the difference in difficulty since many authors have7p01nted

éut the pitfalis'of relyinyg on young children's verbal

.
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responses ‘e.g., Nisbett & ﬂiison. 1977: White, 1980). It
seems safe to say, though, that theAabiliéy'to ﬂistépguish
between easy and hard materials {t.e., related anﬁ\gﬁreiatéd
pairs) is only begiﬁning to develop in grade 1 children.

The data presented'here are consistent with the results
of Xreutzer,. Leonard, ang ?lavel} (1975) who alsc Found age-
related differences in the ability to iden;ify tte
différence in difficulty in related vs. unrelated pairs, and
even more pronounced age differenées in the ability to
eiplain the difference. Since young children's knowledge
appeared.to be the same after they had experience vith the
task (i.e., metamemory questions in present study) ,as before
they had such experience {prompt questions in presént study,

-

and Kreutzer, et al, 1975), it éuggésts ghat even when they
. experience a difference in the ease with.uhgah tkey can

' recall the items, they do not realize what it is about the
méterials {or in fact that the materials have anything to éo
' yith their poor recall) that makes them more difficult to
‘rementer. | '

Consistent with othef'findings (K:eutzef, Leonard &
Flavgll, 1975; Héllman, 1977) . éhildren at .all aée levels
.were'auare that, generally, incréaéed stu y/t{;e leads to
tetter recall {Question 3). However, fé;éf'of ;}e children

were able to ‘suggest studying hard material longef as a

study strateqy !Question 2). 1In fact, - fewer of the grade 1-

children, as compareé to the grade 3 childreh, were able to .

pre,

&=
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sugqert any type of strategy that could be used to study
hard paterials diffe:ently rperhafps because they don't know
that hard material should te stud1ed oifféréntly, or perhaps .
because they don't kn ow it can be studied dlfferenolj).
Although the task wa somewhat different, Kreutzer, et al,
11975) also found an 1ncrease with grade ln kpowledge that a
pmore difficult task (1.e., rote-paraphrase} shou]d be
studied differently. -

There was a notable -dif ference that began. to emerge in
grade 5 chlldren in the type of study strategies suggeéked.
While th% strategies suggested by younger chxldren were
restric¥;d painly to studyan the hard booklet mcre, many oé
iho older childreo mentzoned elaboratlon or self-testing..
These findings sugagest that the clder children may have a
more mature understandlnq of the role of stuoy time in
frecall performance; namely, that uhlle the anount of study
time may be one factor that can be 1ncreased when material
is'more difficult,‘other.resources, such as the type of
pnemonic strategiéo.otilized, can also be manigulated to
ensure the recall goal is met.

The remalnlng questions were pore relevant to

allocating a suff1c1ent amount of time. Question 4 was

1

designed to provide infarmaticn yith respect to how children
termxnated their study time, rather than to ossess general
metamemnory knguledge. The reported use of self—testinq

_strategies to terminate study showed the familiar increase
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with ege, although even for the oldest age group. the ose of
such strategies was not extensxve less then palf of the
grade'V,thrldren reported using any tyee of self -testing
strategdy) -

An assessnent of'children's knowledge of self-~ testihq

strategles also revealed age dif ferencess very fev of the
yoon er chlldren qrades 1 and 3) could suggest the use of a

self-testlng strategy rc ensure that the iteas cculd be

,recalled.perfectly: post of the suggested that a person

'should- gtudy longer to ensure th goal'is met. 'Cn the other

hand, the ma)prxty of the older children (grade S and 7
were ahle to suggest some type of self—testing strategy. AS

expected, hovever, 2 greater numher o&(ﬂnldren were able to

.describe a selfetestinq procedure for P-A items uhen a

stronger prompt (inclhdjng a- partial demonstraticn) va
given. Although ade di fferences vere paintained.,

approximateiy 50% of grade 1-children correctly descrxbed

" the self-testing procedure Wwith this strang prompt. while

it has been observed that children younger_than Qrade 3

rarely use self- testing’ strategles in various newory

situations (€= 9., Lealy crays & Moely., 19853 pre=ent

’ . . .
C e Q .
-
N -

research), the present jJata indicate that the.auareness of

such strateg1es appears to be present-in younger children at =

least in a rudxmentary form.

’

A1l in all, the metamemory data discussed’above roughly

~

correspond to rhe data relatedftogstudy-time allccation.

-1

o2



- - 53
First, both sets of data demonstrated age-related
improvement. Second, it was indicated that the ability‘to
allocate stuldy tinme iifferentially probably develops earlier
than the ability tc allocate time sufficiently.
Analogously, virtually all of the grade 7 students had

requisite knowledge for differential allocation <f study

time, but only 50% of them could think abcut self-testih
strategies to terminate study activities. Despite such
correspondences, it is interesting to note that the number
of children who had knovIgdge of a particular strategy
le.g., self-testing) was higher than the number cf children
who utilized that strategy. -¥We uiil return to tkese éoints

shortly.

Factors Affecting Children's Allocation of Study Time

The findings with respect to children's study time
scores, recall scores, and use.of self-testing strategies
indicate age-related differences in the abflity to allccate
study time efficiently, as was indicated previously. Scae
of the factors that p;y help explain this develofmental
trend vere explored inuthe present research.

The question of whether young children do‘nct.allocate
a sufficient amount of study time because they chbange the
recall goal from perfect recall tc.some lower criterion was

examined. The prediction scores were included tc provide

sore measure of this tendency to change the goal. These

.



89
daté suggested that most children at all age levels in fact
vere trying to comply with the task, and were not lowerinag
the recall goal. nGeneral cbservations by the exfperinenter
also suggested that the reason children terminate study time
prezaturely is not becahsé'they change the recall goal since
many children seemed disap?oiﬁted or surprised wten they
could not recall the iteas. -

The effects of experience with the task were also
examiﬁed in Study II. It is possible that children,
esoeC1a11y younger ones, may not allocate time
differentially nor allocate sufficient time on ‘the first
trial, but do so on the second trial as a result of )
feedback. Changes in study time from tri;l 1 to trial 2 are
most relevant to this question since netaienory questions
vere not included betwveen trial 1 ané-z. No difference was

observed in study time from trial 1 to trial 2 fcr younger

children. Although there was some tendency for the older

.children 'grades 5 and 7) to spend more study time on hgrd

pairs on trial 2 as compared to trial T,'this difference was
not statistically significant. Because the dJata were
nonsignificant, it is difficult to drqu conclusicns
regarding the effects of experience with the task on
children's allocation of study time.

A further possibility that was explored vas that some
young children do not allocate study time differenmtially

because they cannot distinguish tetween easy and dif ficult
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materiégé, or that the diétinétion in difficulty does not
occur to thenm spontaneously.' The results of the prompt and
metimempry questions indicated that the ability to
distinguish hetween easy and difficult iteas 1; cnly
beginning to develop in grade 1 children, vhich would be at
least part of the reason why they do not allocate study time
diffefeﬁ;iflby. The majority of the third-graders had
knowledge of the difference in difficulty of the materials,
yet very fev of them allocated more study time tc the hard
pairs. Apparently, remindihg ghese third gra&ers of the
dif ference in difficulty of materials immediately tefore
they studied was not a sufficient prompt for children to
distribute study time differentially since study-tine scores
of children in the prospt group wvere similar to those in the
contrcl group.. |

In contrast to the variables examined abb}e, the
metamemory data shoved more promising trends that roughly
'corresponded tc those.related to age-associated ingrovelenf
in allocation of study time. Grades 5 and 7 children
demonstrated .a higher degree of knowvledge than grades 1 and
3 children with respect to both differential and sufficient
allocation. Nore of the older children, as compared to the
younger children, knew both wvhich booklet was more difficult
and that the hard booklet should te studied longer. These
oldér children also demonstrated a higher level of knowledge

of self-testing strategies; mcre of the older children



e

.

91
sujgested self-testing strategies to enéure the recall géal
is met, and a higher prcportion of older chiidrec vete able
to recoénize the benefits cf 5/self—testing strategy afler a
partial-demonstration. These {indings are in keeping with |
the age 1ifferences observed in childrean's allocation of
gtuiy time.

. Upon further eramination, though, it appears that the
metamemory knowledge relevant to study-time allocaticn woull
not explain entirely why age-related differences in study
behaviour were ohserved. Thus, for example, vhile the
majority of older children who knew the "requisite” fé;)ors
for allocating time differentiall; in fact spent nore ;ime
on hard pairs, the majority of youhge: childéen even with
the reguisite knowledge spent about the same amount of time
on hard paits as they did cn easy pairs. These tindings
appear to suggest that, althongh an increase in wmetamenory
xnowledge vith age may ke one factor responsible for age
differences in allocation of study time, there are
additional variables contributing to age differences.

The present research was not designed to identify what
these additional variable might te. Sonme observations
rejarding the present research may prove useful, howvever, to
generate hypotheses as to what factors may account for these
inconsistencies. The data revealed t}at the discrepancy

between knowledge and behaviour:was no

limited to younger

children. Thus, while more of the oldef ¢ shoved
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greaiter knowlelge of self-testing strategies and more of the
oliler cﬁilﬁren alsé ter/ded to use self-testing strategies,
childiren with the same level cf epetameaory knowledge 'i.e.,
can recognize tenefits cf self-testing after partial
jeronstration) did not alwvays perform in the same manner
‘i.e., use self-testing strateay). Also, in the majority of
cases, these inconsistencies arose because children who vere
assessed as having a certain level of ¥Xnowledge regarding
how to allocate study time El‘e., requisite knowledge for
d1ffe:ent1a1 allocation, knowledge of self-testirg
strategies) did not act in accordance with this knouledqe.

A few insfances did1 occur where children who did not have
the reguired knowledge in fact allocated study. time in‘aﬁ
strategic manner (i.e., spent more time on hard pairs},
which can be explained bty the fact that not all children who

spend more time on_hard pairs are doing so in an intentioeal

or strategic manner, or, alternatively, that vertal reports

may underestimate their existing knovledge. The question of

-vhy children who appear to have knovwledge regardxng
allocation of time do not use this knowledge when they study
is nore puzzllng. several reasons can be suggested to
account for this inconsistency.

FPirstly,, knowledge and behaviour may in fact be
consistent, but measurement problems atre responsible for the
observed inconsistencies. One possible difficulty in

measuring knowledge is that the experimenter defines what

Lt

_!
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areas of knéwledge are relevant to the bebaviour of
interesy. In doing so, there is' 3 risk that some relevant
aspect of childreon¥s knowledge vi 1 not bg assessed that
vould explain theiinconéistency. For example, although a,
ckild may realize the benefits of studying in a certain
#anner (i.e., spending more time on hard pairs), hes/she may
also telieve that another strategy (i.e., looking at each
p;cturp once) 1is equally effective, or at least .effective
enough to meet the goal.

A second possibility is that certain_factsrg, besides
other aspects of metamemory knowledge referred tc abave,

attenuate the relationship betweer metamemory and study

behaviour. For example, children may have knowledge that

they should study hard pairs more, but such knowledge does
not occur to ther vhen they are studying. Another factor
that could be used to explain the inconsistency is
motivation - children may te able to‘use existing knowledge
te direct study activities, but elect not to do -so.
Motivational factors cannot entirely explain why yoiung
children do not allocate study time effectively, hovever,
since other researchers have demonstrated th;t Yy<ung
children Ao not differentially distribute effort even uhén
monetary incentives are provided for some items (Cuvo, 1974 ;
Cuvo & Witryol, 1971). !The situvation was somewhat

different in these studies in that presentation rates were

set, and therefore differential allocation of effort may be

more difficult.)

\
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) Most theoretical models nov recognrize the irportance of
processes that can ke termed "erecutive p:ocesses“lté.q.,
arown et al., 19%3: Pressley, Borkowski, & Schneider, in
p:ess{, the absemce of which could also ex?lain chserved
inconsistencies between knovledge and study behaiiour
‘although there ;s some controversy as to whether these
processes should be clacsified as metamenmory knovledge).
Thesé executive processes include the ability to ﬁlan
activities,Ht§~analyze the task, to coordinate available
resources to meet the task demands. In the present
situation, the lack of some ability or process, for
instance, the ability to plan fe.g., after briefly revieving
booklets, decide to spend three guarters of study time on
hard booklet) and control study activities ‘e.g.,®use self-
testinag me;Kod correctly, and respond appropriately to the
res&lt of self-testing), may explain why children do not use
availagle knowledge to direct study behaviour.

The factors discussed in the preceeding paragraphs wmay
account for any inconsistency.between knowledge and ~
behaviour. In the present investigation, the firdings
-indicated that the majority of older children acted in
‘accordance with their xnovledge of di fferential allocation
‘of time, but vere less likely to do so regqarding, the use of
self-testing étrategies. Cn the other hand, yournger

children shoved inconsistency both with respect to

differential allocation and sufficient allocation. One

N
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Fossibility that may exrlain these finfiings is tthat
inconsistencies are more likely ' to arise tetveen knowledge
“and beha&ionr vhen knowledge is first developing, and that
knowledge with resvect to differential aliocation develops
earlier than knowledge regarding sufficient allocation {at
least with this type of task).

At the present time, it appears that further research
is needed to investigate developmental factors that lead
children to beco;e‘strategic, selftdirected learrers. The
role of metamemory knovledge in hcw éhildren allccate study
tize needs further clarification. Although some of the data
exanining the link between metamemory and effort allocation
appear promising, the link is not as clear iﬂ otker studies.
More specifically, researchers have dgnonstrated that
children direct more retrieval effort when they bhave a
"feeling of knowing," or when they have information about
category size !{Kobasigawa, 1983; Posnansky, 19789; ?elluan.
1577) . HAn avareness of which items were récalled correctly
an the previous trial may also lead chiléren to select
unrecalled iteas for further study; although this is nof
true for all age levels (masur, NcIntyre, & Flavell, 1973;
Kelly, Scholnick, Travers, & Johnson, 1976). In other
Situations, the results suggest that many chiléren do not
spontaneodsly monitor how well learned items are and direct
Qore study time to less well learned items, and also do not

utilize available netamesory kgguledge {(i.e., that hard
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booklet should be studied longer) ;o direct study activities
'e.3., Owings et al., 1990; present research}. As was
inlicated previously, for erxanaple, in addition tc assessing
children's knowledge of a farticular strélegy selected by
one experimenter, ve should assess what else children know
related to that strategy (e.ag., hov, when, and wtere to use

v
the strategy; relative effectiveness of related strategies).

Research Possibilities o

As a final commentary, some further suggestions for
future research will be considered. Although several
avenues can be explored in research on allocation of study’
time, only a fev will he considered here. Lv(—)

It has been repeatedly shovn in the present research .
that younger children fail to study easy and difficult
booklets differently even when they apparently have the '
prerequisite knowledge. One simple explanation for such
findings is that perhaps ycung children amay not have ghe
abilit} to ccntrol their study behaviour tb the extent that
they can in fact allocate more study time to hard pairs;
that is, they do not have the ability to monitor whether
they have studied some units more carefully and longer than
other upits, This possibility needs to be investigated
before one can examine the currently popular research
question: Can children be trained to utilize study time

more effectively using a siample learning situation, and will
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such training generalize to other situations invclving more
school-like material?

Another useful avenue of future research is cencerned
with self-testing procedures. Recall that the amcst notable
change in hehaviour from trial 2 to trial 3 was the increase
in the number of children in gra@eé 3, 5, and 7 who used a
self-testing stratcéy for paired-associate items. Thé lack
of change in strategy usage fron trial 1 to trial 2
suggests that this change vas likely due to benefits
asseciated with asking metamemory questions that included a
partial demonstration of that strategy. The fact that
children began using such strategies after being questioned

-fegarding such strategies amd vithout being toid to use then
suggests that children could dasi)y be trained tc use self-
testing strategies [likely with an even higher "ircrease in
usagje). Such a conclusion is consistent with research that
has demonstrated that other types of self-testing strategies’
can be easily érained in children‘:e.g., Lea;, Crays, &
Moely, 1985). In”éddition, the present research has
provided at least sone jndication of the benefits of self-
testing strategies. Given that the present researcch
suggests that self-testing strategies can be easiiy trained
in children and that such training may be beneficial, we may
guestion just what kinds of learning situations (e.g.,

. serial recall, free recall, recognition) and metamenmory

Xnovledge are required for young children to bececme aware of ..

.
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th2 importance of self-testing strategies, which is the
basis for the acquisiticn of duratle and generalizable
strategies.

e As compared with usual experimenter-paced learning
tasks, an invéstigation of allocation of study time in terms
of the present paradigm regresents a unique opportunity for
researchérs to study not only how children become efficient
learpers {already illustrated in the preceding paragraphs)
bot also how cother factcrs, such as motivation ard self-
éoncept, influence how much eféort children allocate. One
area of interest in the present research vés an examination
of cauildren's performance across trials. Any change in
behaviour-on trial 2 as cowmpared to trial 1 is mcst relevant
to examining the effécts of experience with the task.
Although there vas sonme tgndency for the older ctildren
tgrades S and 7} to.séend more study time on hard pairs on
'trial 2 as compared to trial 1, this difference was not
significant. Por the younger children, no difference was
observed in study time from trial 1 to trial 2. Considering
the fact that the older children recalled less than 70% of
the hardAitems and the younger children less thar 50% on
trial 1, this lack of increase in study time may suggest

‘several possibilities. First, children were insensitive to
the feedback that their recall scores vere not as high as

the criterion and rarely changed their 'study behaviour.

" Second, some of the children in fact dec}ded to use a
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different strategy which would not necessarily result in
lon;ér stuly time, As 2 consequgpce, their'reéall scores
showed s»>me slight imprcverent. ‘of coursé, this
improvemenrt may be attributed to'uhat is knovn as a
"learninq—to—learn" facter.} Third, as an_examiration of
individual data suagest, there may be individual
Jifferences, especially at older age levels, in children's
intergretaticns of and responses to feedback (e.g., "I diA4
not study so hard but still recalled balf of the_fteus:
perhaps I am good at this game." "I sﬁudied so hard but I
could recall only half of thema; perhaps I am not good at
this game.™). Such individual'differences in
interpretations of success and failure might have led some
children to increase study time or effort onm trial 2, and
othér children to decrease study time. ‘Thi's third type of
énalysis jllustrates how one can study children's allocation
of study time Lty integrating information-processing
approaches !that emphasize metacoanitive V%Fiables) and

motivational approaches (e.g., Ccvington, 1983).

v
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Appendix 3

REVIEN _OF THE LITERATURE

Allocation of Time in Effortful Léarning -

Despite its importance, allocation of time in effortful
learning situvations has received relatively little attention
from researchers. Many examples cam ke found to illustrate
the importance of allocaticn of stué} time. For instance,
in order to do well on a test, an individuval must have the
ablllty to allocate a sufficient amount of time to learn thn

material well., 1In addition, he/she ¥ill make more effectlve

. Us€ of that study time if he/she knows how to distribute the

time properly {i.e., study more important, or more

difficult, or less well learned material for a lcnger period

‘of tire). The above examples also illustrate one way in

vhich we can conceptualize allocation of study time, that

is, as consisting of twa interrelated concepts - allocation

.

of a sufficient amount of,;}ne for the task, vhich has been

studied under mastery learning corditions 'in recall

‘'readiness studies, and differential allocation 6f study

‘time, or the ability to distribute study time according to

material or task demands. The ability to allocate time

effectlvely c€an also be important in retrieval Situations.

- 100 -
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Por instance, an individual vriting a test will ;%end
his/her time most effectivel} and do retter on tte test if
he answers all the questions he knows first and then tries
to remember further details, rather than spending all
his/her time trying to remember one point.
. The purpose of this reviev is to examine what ve

— :
currently know about‘ailocation of study time and reﬁiieval
time, and to explore the areas where furthet rese¢arch is
needed. The main focus will be cn how the ability to
allocate time effectively develops in children, although
this is not to say that adults have perfected this skill.
PN

s

Allocation of a Sufficient Amount of Tise

The ability to allocate a suffici;nt amount of time for
-the task is essential if an individual wvants to do well on a
subsequent test. This skill is also iasportant where
learning involves a series of stergs, eacﬂ subsequent one =
dependent upcn mastery of the prev;ous‘steps. Several
studies have indicated ghat young children seem less capable
than older children or adults of allocating a sufficient
agount of study time in order to master the n;terial, and

that this skill improves with .age.

Flavell, Priedrichs, and Hoyt [1970) asked children in

nursery school, kindergarten, grades 2 and 4 to =tudy a set

of items for a segial recall test until they could remember

Y

all the iteams ﬁgrfectly. By asking each child tc memorize a

kS

“a e
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list as long as his/her previously assessed recall span,
these researchers ensured that the task was apprcpriate to
the p&r;icipant's ability. Flavell and his colleagues found
that there was a marked imcrovement with age in the recall
performance of these children, even though the number of
itens was equal to the subdject's rreviously assessed aéuory
span. Thus, hursery school’and kindergarten children were
not proficient at determining when they had studied enqugh
to recall itenms perfec}ly. In contrast, childrer in grades
2 and U usually recalled perfectly on all three trials. The
authors concluded that, M...there is a very marked
improvement over this age range in the child's altility to
sense vhen he has memorized a set of items sufficiently well
to recall thenm perfect;g."

Even though children as young as the second grade seen
able to allocatg a sufficient amount of study tire in a
serial recall task (Flavell, Priedrichs, & Hoyt, 1970), when
the task becomes more complex, even fifth graders secenm
unable;to assess vhen they have studied sufficiently to be
able to recall the material. Owings, Petersen, Eransford,
Morris, an&jstein '1980) asked grade S children to study
stories so they could answer all of the questions on a
subsequent test correctly. There were tvwo types of stories:
difficult stories vhere the actors vere performing acts
incongruent with the description of the actors (e.g., "The

Sleepy boy ate a hamburger”) and easy stories vhere the

L
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descriptions of the actcrs and acts wvere congruert. Their
recall performance, especially for njifficult® stories, was
far from perfect fmean recall scere for difficult stories =
56.4%) .

Similar results were repérted by Gettinger ({1985). In
the Gettinger study, Grades U and 5 students vere required
to memorize perfectly ten pieces of factual information
{e.g., how to sail a boat) contained in-a passage. "To meet
this requirement {100% recall), they neehed to study the
material at 1éast four trials. §hen students were allowed
to self-determine the number of trials, they spent in
average betveen twc and three trials, ard recalled
approximately 85% of the information.

In sum, like many other mnemcnic skills, the ability to
allocate sufficient time fer the task seems to be tas®
dependent. The evidence indicates that children are first
able to allocate sufficient time for a task at approximately
eight years of age. Whether eight-year-old children are
able to allocate sufficient time because they have developed
the éhilfty fo monitor how well they have learned the
material remains questionable. Flavell et al. 11970) used a
recall list equal to e%ch child's memory span. Thus,
children could recall perfectly without carefully monitoring‘
~their recall readiness (Browvn, 1978) . On the otker hand,
Flavell may have underestipmated children*s ability to .;:‘

monitor the contents of memory. Children may have been’ able

-
.t

U
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tc monitor the contents of memory, but did not allocate
sufficieﬁt time because their recall goal was not the same’
as the goal provided by the experimenter; namely, perfect
recall. The tasf used Ly Cuings.et al [1990) apd Gettinger
{1985) was clearly beyond subjects' memory span, ;nd
therefore they were not likely overestimating children's
monitoring ability. However, as will be shown ir the next
section, subiecté in the Ovinés et al. study vere given
material to learn that varied in difficulty, vhich may make
it more difficult to monitcr how well learned the paterial

is.

Differential Allocation of Study Time

As indicated previcusly, the ability to differentially
allocate study timec according to material or task demands

enables an individual to use the available time ®most

effectively. 1In different situations, time may te

distributed according to the importance of the material, the
I4

difficulty of the material, the recall goal (i.e., gist
recall versus verbatim recall), or how well learned the
natetialhis. Research has examined the ability to allocate
tirme differentially in children and adults in accordance

with many of these variables. .

>

In a relatively simple situation where the amount of

study time was measured for a recognition task following
]

‘different intervals between presentation of the raterials

[}
ra
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ani testing (i.e., a few rinutes, one day, Or seven days) »
children as young as eight years cld spent a greater amount
of time studying in anticipation cf a lorger as cpposed to a
shorter inte;val (Pogoff, Nevcomte, & Kagan, 19748) .

However, the announced delay interval betwveen presentation
and testing did not have any effect on the study time of U-
and 6-year-olds. Tt 1is important to note that each child
received only one study and recall task, énd the comparison
was a between groups comparison. We don't‘knou from thi;
study how children would distribute their study time if they
vere éive;‘both tasks‘(L.e. one harder and one easier task).
Stu@y time may also be allocated accofding to how well
learned material is. For exaupie, when studying material
for a test, after some portion of the material is well
learned, further study time would be more visely utiiiied 1f
the learner concentrates on the material that is not well
learned. MNasur, ncInt}re, and FPlavell (1973) exaninéd hov
this ability develops by asking children and college
students to study a list consisting of line drawvings of
cornon objects for a frfé recall test. The list vas 50%
longer than each child's previously assessed mencry Span.
On the first trial, children saw all items in the list. The
children were infoéned as to which of their resgponses were
cortectz' On the second and subsequent trials, children. were

pernitted to select only one-half of the items fcr forther

study. Masur and her colleagues vere interested in the
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'proportion of items chosen for study that the chiidren had
not recalled on the previous recall test. They found that
third graders and college students selected more missed
items for alditional study, but first-graders selected
approwimately an equal anoﬁnt of recalled and unrecalled
items. Apparently, th? problem fcr the first graders was
not in identifying which items they had recalled since, when_
tested‘subsequgntly, these younger children were capable of
disérim@natinq recalled from missed items. Masur, et al.,
also_ found that, although most third graders strategically
selected more missed items, their recall was only slightly
bettef than the third gra¥ers who did not select more missed
items. Similar findings were reported by Brown and Campione’
[1977) with educable retarded children. Some of their
subjects selected previously missed iteas for additionall
study. This use of a "good" strategy was not accompanied by
improved recall perforwmance.

The ability to use knowledge of how ueli learned the
material is to distribute study time or processing time vas
also studied by Bisanz, Vesonder, and Voss (1978). These

investigators, hovever, did not measure study tise directlv,
but inferred from improved recall performance that there was
also an increase in processing tire. - In this study, first,
third, fifth graders, and college students were rresented
uithla list of paired—associate items to learn using the

standard study-test method to a criterion of one errarless

.
»
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trial. After each trial, subjects were asked to jndge wvhich
iténs they had recalled correctly. The results revealed
that there was little relationship between postdicticn
accuracy and acquisition perforzance for first graders- But
a substantial relationshir betueeé these variables vas
obtained for fifth graders and college stctdents.™ These
authors inferred that, alt hough some y&ung children are able
to discriminate cé:rect and incorrect responsés, they do not
“use tﬁis information to distribute their processing time

.accordingly: only older.children use this ability to

discriminate to défferentially distribute processing tinme.

In summary, ihe studies reviewed thas far indicate that
knowledge about differential allocation of stud} time
develops around g%ade 3 vhen simplg list-learning tasks are
used. They also'indicate that there is a time lag between
vhen children can identify unrecalled itens corréctly and
wvhen they select such items for further study. -Becently,
many resedarchers bave been concerned with "ecological™
validity of studiés involving'rote-learning of a list of
uncelated items. _Thus, investigators assessed ctildrern's
knovledge of time allocétion strategies in school—liie
situations. We will nowv examine two such studies.

Cwings, Petersen, pransford, Morris, and Stein 11980)
vere inperested in whether children would spontanébusly :
spend more time studying stories that vere incongruent-vith

. . \.
their current knowledge, thus more dif%icult to learrn, and
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wvhether this ability to distribute time was related to
acadermic achievement. The subjects cansisted of tvo groups
cf grade 5 children ~ academically successful and
academically unsuccessful ‘measured by teacher ratings anpd
_an achievement test). Children were given two types of
stories tb study: "easﬁ" stories that contained information
that was readily understandable in teras éf what the
children already knew, for instai%e, "Thérhungry boy ate a
hauburqer,; and "difficult"™ stories, where the predicates
vere arbitrarily re-paired uith'sentehce subjects, for
instance, "The hungry bcy took a nap.” The subjects were
also asked to rate the difficulty of the_stories after the
study but prior to a recall test apd to justify their
answér. The successful students were aware that they had
had ;ore difficulty learning some stories than others, and
they épent more time studying the difficult stories than the
easy stories. In contrast, the unsgccgssful students were
much less aware of the difference in difficulty letwveen the:
tvo stories, and tended to d;stribute their £iue equally
betveen easy and difficult stories. The usefulness of
differential time allocation is illustrated in this study by
the higher recall scores of the successful students, even
though total time spent was apéroximately equal-tetveen the
tvo groups. However, as was ;ndicated previously, even the
successful students did jbt'alloéate a sufficient amount of
time for the task - their recall for difficult stories was

far from perfect.
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Brown and Smiley [19738) also used more schocl-like
material to examine whether children counld distribute study
effort in accordance with the impcrtgnce of units to the
text. In this study, students in grade S, 7, 12, and in
ccllege were asked tc read a story that vas apprcximately
400 words 1o’ - and then half of the subjects ;ere gi;en an
additional 5 minutes to stundy the story. Prior to the

~

outset of this investigation, the storyfgas divided into;
linqui;tic subunits, and fndependent g:dgps of .ccllege
students rated the strﬁcturél importance of these sutunits
for the main theme of the story using a 4-point =cale.

These researchers measured both the behaviour of thé
subjects during the study time (i.e., underlining, taking

) noteé) and their subseguent recall performance. The results
indicated that twelfth graders and college studerts were
sost likely to underline and write dowvn iaportant passages,
usually ignoring relatively unimportant ones, indicating an
awvareness of the importance of units to the text. Also
these older subjects showed an improvement in recall for thé
most imbortant idea units over the subjects that did not
receive the additional study time.  Children in grade 5 and
j wvho spontaneously undérlined also showed some improvement
in recall for the most important idea units. The remaining
children in grade 7 showved less improvement, and the
remaining Ehildren in grade 5 showed no improvement in

recall. Althocugh Brown apd Smiley did not measure study



110
time apporticpment directly, one can infer that the clder
subjects and the spontaneous underlipers in the younger
groups séent zore time studying the most importart idea
enits, and showed a correspondinag improvement in recall
performance. ,

what may be scme of the differences between list
learning tasks and tasks employing more school-1like material
that seem, from the above studies, to make it more difficult
for children to allocate study time with school-like
material? WHen asked te recall stories, literal recall of
-individual pictures, ;ords, or sentences is not the
objective, Instgad, the purpose is to recall the gist of
paséages. To accomplish this goal, the learner has to (a)
discriminate main ideas in the text from those trivial
"points, and (b) organize those important ideas ig;o'a
meaningful format. When these are required, as Erown and
smiley's findings indicate, even grade 5 students are not
proficient at allocating study tine; The findings of Ovwings

et al. also confirm this conclusion.

Allocation_of Retrieval Tise

As with differential allocation of study tilé,
retrieval time canr be allocated according to knowledge of or
sensitivity to various person»of task variables. For
instance, vhen answering a question on a test, information

may be given that five points should ke indicated in the

»



ansver. Therefore, after five points are rgcalled,
retrieval efforts may Le stopped !Itask variable). In
another situation, a "feeling of knowving", in otter words, a
feeling that you know the ansver to the guestion kut can't
recall it should lead tc further retrieval efforts. But a
feeling that you never did knov the ansver should not lead
‘to further retrieval efforts ‘e.g., What is Beethoven's
telephone nusker?). '

Two studies have examined the ability of children to
?se information akout category size to alloc;te time to
retrieval efforts. Kobasigawa {1983) presented lists
consisting of line drawings of objects in 6 different
categories toc children, and then asked children to recal}:
the items. .The items in each category wvere preseq}ed alonq‘
vith a pictﬁre cue for that category. These picture cues
were then presented to the child for the recall test.
Kobasigawa found that both grade 1 and grade 3 ckildren,
regardless of whether they vere.prqnpted to think about the
category size or not, used their knowledge about the
category size to conduct their memory search; in oéher
words, the children spent more time trying to recall further
items when all items in a category had not been recalled
than when all items for that category had beén recalled.
Posnansky {1978) found that third graders made use of

category size information spontaneously to guiae the time

they spent searching memory, but kindergarten children used
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category size informaticn cnly when they were regquired to
make size judgments or when they were provided vith category
size informati%&.

It seems that the link betwveen memory monitcring and
allocation of time has teen more clearly demonstrated in
studiec on allocation of time in retrieval situations than
in acquisition situations. FResearchers have Achnst:ated
that even grade 1 children differentiall® allocate search .,
time monitoring how many items they haée stored. In
contrast, as was summarized pcefiously, Bisanz et al. 11978)
;have shown that, even though gréde 1 ghildren car recognize
vhich items they have and bave not learned om a given trial
f{i.e., memory monitoring), they do not use that inforzation
for distributing processing efforts on the subsecuent
acquisition trial. Thus, Robasigawa (1933) concluded that
monitoring retrieval processes may be easier thanp monitorinna
effort while acquirinq.inforgation.

Traiping Stodies -

Useful infofmation may be gained from studies on
allocation of time as to how children or adults 'may te
trained to allocate their time in learning situations.
Training iﬂdividuals how to allocate time may be especially
important since it would seem that all indg¥iguals 40 not

pick up this ability in the natural course of events. Also,

through training studies, we can assess the relevance of
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fictors that are previously hypothesized to be reéponéible
for mature use of study tizme.

Sro¥n and Campioné (1977) attempted to trair educable

.

retarded children to distribute further stuhy tire in
accordance with how well they-had learned the material. The
task was adapted from the Masur, Xcintyre, and Flavell

'1977) study. The task was a multi-trial free recall task
in which subjgcts vere only permitted to study ane half of
the items during the study periods for the second and
subsequent trials. In one training condition, tte
experimenter selected the items for the child for further
study hesshe had missed on the previous recall test
'standard train;ng). Recall that this is the strategy
regarded as mature by Masur, EcIntyre, and.Plavell (1973) .
For anoiher grcup of children, the experimenter selected the
ijtems the child had recalled plus one missed ites fcreeping

condition). Recall alsc that in the Masur et al. study

grade 3 students did not benefit frop. the "mature" strategy

of studying missed items further. The creeping strategy
allowed chiltdren to review previously recalled iteas plus
one extra item. For the last group of children, half of the

. . »
itens selected by the experimenter were missed itess and

half were recalled items (randomn condition). During the
training sessgions, the results revealed that young children

performed better in the creeping condition, and clder

children performed better in the standard training
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condition. Upor completion of the training sessions,
-posttests were given to children in which they were free to
select any items for further Study. Only the older children
vho were forced to study only missed itenms during training
(standard training) showed a tendency to choose Ereviously
unrecalled items for additional study (differential
allocation), and recall rose dréma%ically for these
children. 0lder children in the‘cther tvo conditions showesd
no change in strategy use nogﬂin recall at posttest.
Although younger children's.recall benefitted most from the
creeping strategy during training, they did not retain this
strategy at posttest, nor did their recall improve at
posttest. Younger children in the other two conditions
shoved a similar pattern dﬁ}ing posttest - they dia not show
any strategic selectiih of items and their recall did not
improve. De#pite the fact that ycunger children did not
show a signi ficant imprcvement -at posttest, their recall
during trai&ing indicated that the Creeping strategy was
more appropriate for the younger children.. Browr and
Campione concluded that for strategy training to be
Successful, the imposed strategy should be éonpatihle with
the cognitive competency of the children.

.

Factors Affectxng_the Ability to Allocate _Time

T . e e e L 2o 82 — e

Several factors have been suggested to explain why

Rl

young children fFail to allocate their tlme in learning
4



situations effectively. One factor that has beccpme the
‘focus of much research is metamemory, or knowledge akout the
factors affecting remory processes, or more generally,
metaccanition, or knowledge about one's cognitive processes.
Metacognition has become the focus of interest nct only'for
researchers éiudying allocation of study time, but also for
researchers studying mnemonic strategies, commupication
skills, reading comprehension, and social competeqce,

Although there is not widespread agreement as to vhat
faétors should be included under the term metamexory and how‘
these factors can be conceptualized, it seems use¢ful for the
present discussion to distinguish between two asgects of
metamemory: general metamemory knovledge and nonitoring or
sensitivity. General metamemory knovwledge can be dﬁfined s
anouledge in long-term memory about the factors that aff t
memory processes. Flavell's (1977, 1985) distinction among
person, task, and strategy variables is a useful way to
conceptualize general metamemory knowledge. These three
types of variables will be illustrated shortly. Monitoring
or sensitivity, on the other hand, can be defined as a

current experience. For the present discussion, monitoring

will te defined as an awareness cf the curfent;ccntents of

one's own mewmory. Sensitivity will be used here in the
sense of a current avareness of the difficulty of the-
materials or thggxask demands, or of the usefulness of a

particular strategy. In addition to -metamemory knowledge, a



116
learner must also he able to use his/hér retanemcry
knowledge to direct his/her activities (Brown's (1978)
executive prccesses).

An example will help illustrate how setamemcry
knovwledge relates to allocation of time. If a child fails
to allocate his/her study timé effectively, sevé;;l factors
may explain this failure. He/shekmay be lacking one or more
essential pieces of infcrmatéon that can be described as
general metamemory knowledge. For instance, he/she may not
be aware that there are limitations to his/her memory - I
can remember everything just by looking at it once (a person
variable), sé 1 don't have to study. Or he/she wmay not know
that verbatim recall is a difficult task that requires more
study time {a task variable). Or the individual may not
know that because he/she is not using categorizatiog this
timé to help récall, it will take longer to iearr the
materiai (a strategy variatle). The child may also be-
lacking the atkility to effectively_!onitor menory; in other
dords, the child does not know how long to study because
he/she is not aware of how well the material he/she has been™
studying has been learned. Or the ehild may not be ’
sensitive while studying to the diffigulty of the materials
or the iasks. To illustrate the child may not be attending
to a particular dimension that makes tasks easy cr hard
while he/she is studying (althbugh he/she may have that

knowledge), and’ilerefore cannot spend more time on
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difficult stories. Lastly, a2 child may ke unable to use
his/her metamemory knowledge to direct his/her study
behaviour (executive precesses).

We vill now illustrate how the concept of metamemqry
has been used in this area. Researchers studying allocation
of time in learning situations have concentrated mostly on
how the ability to monitor menory and how sensitivity to the
material or the task affects children's ailocaticn of time.
In the research concerning allocation of a sufficient amount
of study time for perfect recall, or recall readiness, the
authors (e.g., Flavell, Friedricks, & Hoyt, 1970i have
generally concluded that a failure to use this strategy
represents an inability to monitor the contents cf one's
aemory (e.g., "Have I learned enough?"). However, other
factors may also be involved: namely, a difficulty in using
the knowledge about the contents of current memory !i.e.,
memory monitoring) to direct study activities. Another
possibility is that perhaps young children may fcrget the
task requireﬁent [perfect recall} or may have a wore modest
goal to learn only a portion of the list. TIn addition,
motivation may be an important factor in allocating a
sufficient amoit of study time. Hény college students are
able to monitor bow well learned material is, but do not
allocate a sufficieht amount of time to get an A on the

test, often because of motivational factors.



The main interest of some’}esearchers studying
@ifferential allocation of study time has also .been how the
ability to mcnitor the contents of memory affects allocation
of study time. In the study by Masur, McIntyre, and Flavell
11973), the results seemed to indicate that alttkcugh first
graders were able to monitor vwhich items they had recalleg, -
they di@ not use this knowledge to distribute further study .
time until tLe third grade. These findings indicate the
importance of factors other than the.ability\to gonitor
nemory‘in‘zzlocation of stvdy time., More specifically, the
follovwing ditional metamemory skills may be involved: f{a)
the strategic knowledge that it"is useful to study ’
previously unrecalled items more but {b) reviewirg
previcnsly recalled itees as well. Perhaps grade 1
children's probleﬁ consisted in both a and b, while grade 3
children's problem, in kL.

Closely related to memory monitoring is-sensitivity to

*

material or task variables. The study by Owings, et al.,
(1980) illustrates how sensitivity to the difficulty of
materials may relate to allocation of study time. The
results indicated that at least one difference between the
students who allocated more time to g'fficult stcries than
to easy stories and the students tﬂgi did not dc so was
that the students vho used this strategy could accurately
rate the difficui;y of the stories and justify thkeir answer,

vhile the students who did not allocate time progerly could

not discriminate between easy and difficult, stories.

J



In the case of the Owings et al. study, again the
sensitivity to the nature of material alone is nct the only
responsible factor. To ailocate study time differentially,
child;en need to: (a) assess what they already know to
determine which task is more difficult (information
incongruent uith_the existing knowledge is difficult to
learn), (b) bave the knowledge that the difficult task
requires more time to learn, {c) use the skill tc allocate
more study time in response to b, and [d) have the strategy
to check if all information is well learned.

In this section, the concept of metamemory was defined
and its various canponents were illustr?ted in tte gontext
of allocation of study time. It was shown tﬁat?fhe
strategic use of study time involves complex coordinations
Sf severdl metamemory skills. Because of this ccmplexity,

effectiée strategies of allocaticn of study time may develop

gradually. s\‘\~ﬁ______

Co'ncluding Remarks

Efficient allocaticn of study time is a skill that all
inlividuals can benefit from. ~Bspecia11y today with the
increase in the amount of information there is tc learn,
knovledge of how auch time to spend lea;ning‘the material to
satisfy the goal, and knowvledge of how to best distribute
the time spent on the material to be studied is/lgry

helpful.
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At the outset of tﬁis review, the present aothor made a
distinction between differential allocation‘of study tieme
and allocation of a sufficient amcunt of timé to the task.
This way of conceptualization of utilization of c=tudy time
appears to be useful since tﬁeré is sone eviﬁence that these
tuo'abil§%ies emerge at different ages :Owing%, et al.,
1680) . Howvever a'learﬁer rust be proficient at loth skills

in order to use time effectively in learning sitvations.

Allocation of a sufficient asount of time fcr the task

_is first observed in children at approximately thke age of

" eight fPlavell, Friedrichs, & Hoyt, 1970). Althcugh eight-

year-old children are able to predict their readiness for

recall in simple situations, in acre cﬁ:il:f situations even
older chiidren may not all%cate a sufficlert auount'of'time
(Gettinger, 1985; Owings, et al., 1980). It should be
pcinted out that subjects wvere alvays explioitly told tod

study for perfect recall. We have no data concerning

- whether undetl ordinary learning situatioms children study

spontaneously thinking abdut pérfect recall.
The ability to allocate time dif ferentially also seens
to emerge in children at approximately the T?/ of eight.
However, this conclusion is tentative since “the two studies
that demonstrated this ability in eight-year-old children
were not examining the spontangodE ability to-use this
strategy. In the mMasur, et 51.; {1973) stady, ;\r example,

children vere permfited to select only one-half ‘cf the items
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for further study. Children m=ay tehave differently if they
are allowed to distribute further processing effcrts in a
spontaneous fashion. In Rogoff, NRewcombe, and Kagan's
{1974) study, each child received only one task, and the
comparison was made Betveén groups. Children may behave
differently if they are givén two tasks which vary in
difficulty. |

There has been only one study that has examined whether
the ability to allocate sufficient time and the ability to
allocate time di fferentially are both present in children in
relation to particular task requirements. Owings,let al.,’
-11930) found that although some grade 5 childrén
demonstrated the ability to allocate tinme differentially,
‘these chiquen did not allocate suffic;ent time ‘for the
task. Of course, different findings mnay energé vhen
different tasks are used.

We will now explore the éreas vhere futher research is
needed. It was pointed out previcusly that training
individuals how to utilize study-time might be izportant.

In the available study, the researchers simply isposed a
"mature" strategy of time allocation on children (quvn &
-Campione, 1977). .Apparently, wmetacognitive awareness of how
to use a qgiven cognitive strategy is insufficient for an
individual t,0 maintain and generalize that strategy to a
vider raege of situations (e.g., Kuhn, 1984). Ir addition

to teaching major component skills of allocation of time
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'e.g., "Study those items that you zissed previously™), it
may be egually important to teach children metaccgnitive
avareness of when and why such cosponent skills are
important (Paris & Jacots, 19$Qf.

Wwhat aspects of metacognitive awareness should te
included in traiming procedures to develop highly
géneralizable strategies in children? Several authors have
suggested the importance of the memory mcnitoring aspect of
metamemory to allocation of study time. Two studies
indicated that élthough:menory moritoring may be important,
other factors éeem to be invelved as well. The‘Easur, et
al., study demonstrated that although first-graders knew
which items they had reéalled correcfly, they failed to use
this information té direct further study activities.
FPlavell, et al.'s, study also demonstrated that at least oQne
aspect of memory monitoring (or more accurately, in this
case, an ability tb predict memory span) is not related to
the ability to allocate a sufficient aﬁount of time to the
task. 1In light of this evidence, an examination of
‘metamemory factors other than memory mopitoring would seen
to be one avenue where further research is needed. \&\\\

Flavell's (1977) mcdel states that the quality of
learning depends on the characteristics of the learnar, the
nature f‘task demands and material, and the kinds of
strateqgies the learner uses. At this stage, the attention

. has be€n most focused opn task variables, the nature of task
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dezands and paterials. Belativély little attention has been
given to the role of other gariatles. In the context of
Flavell's ;odel, interesting qnestions would be: Do
children recognize that ‘they need nofe study tine when thgy
use Stratedy A but require less time vhen instructed to use
strategy B? How do 1earner§' charactecistiés {self—concept
about learning: 1ocus of controls past experiences of
achievements) interaci wvith the current task demands 1in
determining the selection of different St:ategies of
allocation of study time, and in the subsequent achievenent?
These are jusffi sample of questions that should lead to
fruitful research. '

In summary. although ve have a peginning understanding
of how learmners allocate their time in effortful learning
situations, nany questions remain unansvered. Not only will
this area of research contribute %o our anderstanding of
how péople learn most efficiently, jt may also provide
information regarding the much larger question of how people

deal with the limited amount of vime we all have available.

\2
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Arpendix C

Apalyses of Extraneous Vagiables

Although they did not prévide the majcr focus of the,
present stidy, the effects of some additional variables,
sucg as sex, presentation crder for easy and hafd
booklets, were also examiped. The sigpificant findiﬁgs
vith respect to these analyses will te reported in this
section.

X ts

The effécts of sex on study tieme sco:e% and recall
scores were analyzed by means of se¢parate 2;(Sex) 4
{Grade) x 2 (Group - ([Group - control VS.,££Olpt) T 2
(Type of Task - easy vs. hard} x 3 (Tr&;{g analyses of
variance on each of the dependent le?éhres. The aralysis
of study time scores revealed a ségﬁlficant interaction
between sex and grade, F {3, 112) = 2.69, p £ .05. The

mean study tinme scores reldvant to this interaction are

presented belovw.

s ' Grade 1 Grade 3 Grade 5° Grade
Pepales 5.07 6.95 7.62 8. 36
Males 5.55 5.60 4.43 . B.56§

An examination of the means reveals that the
differences in study time scceres across grade levels were

not statistically different for females, although there’



vas a trend for study time to increase iith age. 1lhe
pattern was sosevhat different for males. Pifth-grade

~ males shoved the lowest mean study time ameng all crade
levels, although only the coapariscn between grade 5 and
grade 7 boys vas significant, [ < .05. HNaone of the
comparisons between males and females within one grade
vere significant.

A significant interacﬁion was also observed betwveen
sex aﬁi‘;rial for the study time sccres, B (2, 224) =
3.23, p € -05. This interaction can be explained Ly the
fact that feamales showed a sigpificant increase in mean
total study time frcm trial 2 to trial 3, p < .05, whereas
study times vere not significantly different across trials

for males. The mean study times across trials, which are

presented below, illustrate these effects.

Bean Study Time Scores
Trial 1 Trial 2 Trial 3
Pemales 6.09 €.46 E.50
Hales 5.75 » 5.76 6.85

No significant main effects of sex, or interactions
vith this variable emerged in the aralysis of the recall

SCOL€S.

Qrder of Preseptation Effects

As ipndicated in the Method éection, egzg‘set cf study
booklets [one easy and one hard) were presented side'ﬁy
side on the taltle in front of the child. For one Eaif of

the children, the easy bocklet was presented to the left

side and the hard booklet to the right side, with the



remaining children receiving the reverse crder. Tuo
{Order of Presentaticn) 1 4 (Gtéde) x 2 [Group - ccntrcl
vs. prompt) x 2 (Type of Task - easy vs. hard) x 3 (Tnial)
analyses of variance vere conducted on study time =cores
and recall scores to éxanine the effects of presentaticn
order.

A significant interation kLetween order of
presentation and type of task was otserved in the apalysis
of study time scores, P (3, 112) = 21.92, p. < .00
Follov-up Tukey analyses revealed that, with all grades
coabined, children who vere fresented the booklets ui£h
the hard booklet to the left side [hard easy p}ese:tation)
spent more tise studying the hard tooklets than children
vho received the reverse order of presentation, p .0t.
The study times for the easy booklets were not
significantly different for children receiving different
presentation orders. In addition, with all grades
combined, only children who feceived the hard easy order
of presentation spent significantly aore study time on the
hard booklet as_colparéd to the easy booklet, p { .01.

These effects can be illustrated with the following mean

SCores.
Bean_Study Time Scores
BEasy Items Hard Items
Presentation
BEasy-Hatd ' 5.74 6.34
Hard-Easy 4,06 . < 9,20

The analysis of the recall sccores revealed a triple



interaction between crder of presentation, grade, and type
of task, P (3, 112) = 5.29, g <.01. This interaction is

represented graghically below.
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As can be seen from the aktove graphs, there was no douktle
interaction for recali of the easy items. The interaction
between ordef of presentétion and grade was, houever;
significant for the hard igels- This interaction, which
is illustrated on the right (above), cap be explaired by
the fact that grade 1 children shoied higher recall sccres
for hard items vhen the bcoklets were presented with the-
easy.booklet to the left than when the hard booklet was
presented on the left side, < .01, a
List order Effects

Although all children studied the same three szets of
study booklets over three trials, cnme half of the children.
studied the booklets in one crder (i.e., set 2, 1, 3) and
thefother half received a different order (i.e., set 3, 2,
1). The effect aof list order ;as examined by separate 2

{List Order) x 4 {Grade) x 2 {Group - control vs. ;ronpti

PRES WE
PRES E-H
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x 2 (Type of Task - €asy vs. hard) x 3 (Trial) analyses ot
variané on time scores and recall scores.,

The analy;is of recall scores revealed a significant
interaction betwveen list order,ljype of task, and trial, F

(2, 228) = 6.03, p < .01. This ilnteraction is precented

graphically below. /
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The above graph reveals that recall scores for the
easy items were similarly high, regardless of list or
trial. The double interaction betwveen list and trial for -
the hard items, illustrated above (right), cdn be
explained by the finding that recall of hard items vas

higher cn trial 2 for cbildren Qho received list order

2-1-3 thanr for children who received the other list crder.

N



Arpendix D

Relationship Betveen Study Time and Recall Scores

It was assonmed in the present research, as suppeorted
in phase 1 of Study I, that "harder" items require
additional study time apd effort {tasic assuaption)- 1In
addition, there were several jsmplicit assumptions,
inc%uding: (2) As shovwn in Study I, there are individual
differences in the amount of study time needed to raster
the hard lists; some children need two- trials to learn,
others need three trials, and so forth. (b) The arxount of
study time needed to learn the hard task presumably
degends on the nature of the strategiés children us=e; the
use of a naming strategy say require more study tire tc
learn the hard list than the use of an effective

elaboration strategy. Despite the tasic assuuptior of}the
present reseacch, beoéuse of such additional assamftions,
an explicit hypothesis was not advapced that stud; time
scores would positively correlate with recall score§:*ﬁtor
this reason, the data depicting the relationship betveen
study time and recall scores are rerorted as ancillary
data here rather than primary data in the major tezt:

N -go children recall more hard items when they study
them for a longer period cf time than when they study thes
for a shorter reriod of time? BRecall that there wvere

three study-recall trials. The above question was

T



eramined by deteraining whether Or pot children's recall

vould be bigher op a particular trja} {Le it trial 1, 2,

£

or 3) on which they allocated the highest amount of t}

3

than on a trial {be it tr1§l 1, 2, cr 3) on which they
allocated the least study time. ToAillustrate, child
allécated 40 sec., 50 Sec., and 30 sec. study times on
trials 1, 2, angd 3, fespectively. The question is: liere
child A's recall scores highest on trial 2 [®most allocated
trial) than on trial 3 [least allocated trzal)’-

A 3 (Tlne Allocated - acst, 1nterned1ate, and least)
x 4 {Grade) analyﬁ&s of variance was perforled on the
recall scores Levealed a significapt main effect fer tx;e
allccated, F! 2 248) = 6-€67, p £ .01. and for grade, Fp|3,
124) ; 11.89, £ < .001, but no sxgnlflcant interaction.
The s1gn1f1caut ef fect for time allocated is of most
1ntere§fﬁko the question of whether chxldren recall more
iteas wvhen they study longer. This analysis indicates
that, in general, children show better Ezcall on t:1als
that they allocated 4 greater anount of study time ‘to.
Nore specxflcally, recall was Significantly bigher an
"most allocatedm trials (I = 66%) as compared to e€ither

"intermediatem (3 = 59%) or "least allocated" X = 57%)

trials, p < .05, ~
&\_ -
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E STUDY I 1
PERFORMANCE IN STANDAED STODY-TEST BRESENTATION

0BS . GEADF SEX TRIALS-TO-CRIT TRIALS-TC-CRIT
EASY ITEMNS HAED ITEZS
-1 1 1 2 4
2 1 2 1 2
3 1 1 1 5
y 1 z 2 5
5 1 2 2 5
6 1 1 1 5
7 1 1 1 2
8 1 1 1 2
9 1 2 1 3
10 1 1 2 4
1M1 1 2 1 3
12 1. 1 1 5
13 1 2 2 5"

14 1 1 2 7 3
15 1 2 B 2
16 1 ) 1 2
7 1 1 1 4
- 18 1 2 1 1
19 1 1. 1 3



20
21
22
23
24
25
26

28
29

32
33
34
35

37

S10DY I :

[£%]

PEﬁFCBHAHCE IN STANCAED STUCY-TEST ERESENTATIO}M

a

uuuuuwwuwuuuuuuwuu

--—-————-—--——---————--————--—————————GBADE=3———-———--————-————-—-————--——--—-——-——-
SEX TRIALS-TO-CRIT TRIALS-TO-CBIT
: EASY ITENS HARD ITEFS

2 1 3
1 1 2
1 1 2
2 1 2
2 1 2
1 1 5 . '
2 1 5
1 1 5
2 1 3
1 1 "
1 1 u
1 1 3
2 i 3
. 1 3
2 2 3
1 1 3.,
1 1 3
1 1 3



. STuDY I
PERFCRMAKCE IN STANDAFD STUDY-TEST ESESENTATICK

0BS GEADE SEX TRIALS-TO-CRIT TRIALS-TO-CRIT
EASY ITEHNS . HARD ITEES

33
39
40
41
42
43
44
45
46
47
48
49
50

52
53

55
56
57

-U‘U\U\LﬂU’\LﬂU‘tﬂU\U‘U‘U\LﬂU‘U\U\LﬂU\U\U‘
NN-‘HMNN-D-—I—I—I—ANN—QP\JN-‘MN
FULMUVRDWNNWWWNWE N WWWw e
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e e e e o e = T ——— T S e R TR

DW= EWN=

ol b aeh d ek ot b b =S
VOO FWRN =0

—————— -

L b L e L A e b e L W o L s W

-lM—lMl\)-lM—-N-Ah)-ﬁ-‘—lMM-‘N—l

-t B md R et et h DD R = R R

STODY TIME

HARD

N

" I R L I I I
SgweorEON

cwmNNODOhEOEORREC

’ - — ol =~ —h
L-JGLFO‘BLH-JU\D-JOQ-UJW'-JF
[ ]

-

STODY TINME

HARD

9. 1667
2.8333
9.0000
£.-3333
6.5000
8.8333
3.6667
2.8333
6.8333
9. 1667
13.6667
1.8333
3.333
£.3333
2. 5000
3. 6667
5.5000
4.6667

GRADF=1—

S1CDY I
PERFCEMANCE IN SELF-TEBNINATED TRIAL

STODY TIAE
HABD

—
VOO E
L]
ocomasEN

CEELOAONORONGDE

-
~d O

-—b
T s 4 ¢ & 0 3 b

w
W DO
[ ]

———— GBADE=3==-———————= —

0BS GB’K%Q SEX

STUDY TIME
HARD ’

11.0000
-6.5000
6.6667
6.8333
6.0000
7-1667
3.3333
3.3333
7.3333
11.5000

12.8333.

6.6667
3.3333
4. 1667
2.5000
2.0000
6.0000
9.0000

EASY

PERPCENMANCE IN SELF-TEBMINATED TRIAL

——— —— i i e e i . i ek A e S i e e

£ BRECALL % BECALL
HA'RD
100 80
100 40
60 0
100 60
100 40
100 0
100 40
100 40
100 u0
100 40
100 .0
100 )
80 2&\
80 40
100 6
100 20
100 20
80 80
100 20
% RECALL % RECALL
EASY HARD
100 17
100 83
100 100
100 83
33 50
83 33
83 17
100 33
100 %0
100 33
100 50 N
100 67
100 0
83 33
93 17
100 17
100 B3
100 17



/ SI0DY I ’
PERFOENANCE IN SELP-TEEMIBATED TEIAL 4

-

—————————————————————————————— GEADESSm=mm——————m———mmmm————m—— e — — o
CBS GRADE SEX STUDY TINE STUDY TIME £ BECALL X BECALL
' BARD HARD EASY HARD
33 5 2 2.85M 5.0000 100 0
39 S 2 6. 42E6 11.57W4 86 57
40 5 1 10.0000 15.00¢0 100 .0
41 5 2 3.8571 11,4286 100 57
42 5 2 8.1429 ~ 12.2897 36 : 14
43 5 - 1 a.7183 7.857% 180 : 57
a4 5 2 10. 4286 23.5714 100 86
85 5 Z 13.2€57 ) 52.5714 100 ‘96
46 5 1 7. 8571 10,7143 100 s ’ 29
u7 5 1 5.7183 . " 6.5714 100 . v A
48 5 1 §.2857 17.7143 100 43
u9 5 1 4. 2657 3.42E6 © 86 0
50 S 1 5. 7143 6.7 143 100 29
51 5 2 €.4286 18.1429 100 86
52 5 2 3.5714 11,1429 o 100 100
53 5 2 10.8266 12.2857 100 0
54 5 1 3. 2857 6.8571 - . 1 57
55 5 2 12.5714 - 17.7143 100 29
56 5 2 8.7143 8.5714 - <100 14
57 5 2 9. 1429 6-4286 100 57
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“IDENTIFICATICN VARIABLES"™
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STUDY 1
"IDENTIFICATION VARIABLES"
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STUDY 11

B

PERFORMANCE ON TRIAL 1
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STUDY 11
PERFORMANCE ON TRIAL 1

R T

-=GRADE

RECALL
HARD

éTUDY T IME
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STuDY I1
. PERFORMANCE ON TRIAL 2

—————— e e _— ~=GRADE=1——————=—— — e —— —_
ags STUDY TIME STUDY TIME PREDICTION PREDICT ON RECALL RECALLY
EASY HARD EASY HARD EASY HARD
1 Sa 59 s 4 5 1
2 27 24 4 s 5 2
3 a T .. 38 4 2 3 0
L2 21 o 18 S S S 4
5 38 3a 3 3 q 2
6 29 31 2 2 S 3
7 16 24 5 A 5 4
8 33 33 S 3 5 2
9 25 20 4 4 5 1
10 20 a7 2 A 5 3
11 14 13 5 S s 3
12 24 25 5 4 5 2
13 22 32 S 5 ) 1
14 26 y 21 5 5 S 4
15 *15 14 S S 3 3
15 23 12 2 2 4 3
17 18 23 S 5 S A
18 16 20 2 3 5 . 0
19 23 18 5 s 5 iy 2
20 38 19 1 2 5 o2
21 Co1e - 23 4 4 S 2
22 11 10 A S 5 2
23 21 19 5 5 S 4
24 27 18 5 - 5" 5 ) 4
25 Y § 47 5 S, 5. S
26 44 32 S 5 5 3
27 s7 29 5 . S 5 4
28 12 17 5 S 5 3
29 22 24 s 5 5 . 1
30 15 12 S ) 5 4
31 19 22 ) s 5 3
32 15 12 5 5 s 3
DERFORMANCE ON TRIAL 2 .
--------------------------------- GRADE=3-————~—~—~— -_—— —_————
oBs STUDY T IME STUDY TIME PREDICTY]AON PREDICTIAON RECALL RECALL
EASY HARD EASY . HARD EASY HARD
&
33 16 20 & S 6 0
3a 30 a8 6 6 6 2
v 35 57 53 6 6 6 a
36 65 59 5 4 6 1
37 17 21 ] 4 "6 1
38 22 43 s 4 & 3
39 52 a5 6 6 & 4
40 23 2a 5 6 — 6 3
41 42. 26 6 (-] 6 4
42 21 27 5 6 6 2
A3 18 36 6 'Y - 6 4
a4 26 36 [ 4 6 3
a5 36 45 A . 6 6 1
46 3s 35 s 4 & o
47 . 92 42 & 5 a 1
48 12 27 6 3 6 5
49 23 24 6 6 6 3
50 15 18 6 & , 6 3
51 18 19 6 .4 & 6
52 14 40 6 5 6 4
53 13 a6 (3 S 6 2
54 38 3a A 3 5 Y
55 25 28 6 5 6 a .
56 20 42 5 6 6 1
57 22 20 4 3 6 2
sa 18 15 A 2 3 4
59 17 28 ] S 6 S
60 31 30 { 5 4 6 4
61 29 20 . 6 4 6 3
62 20 \ 15 6 s ) 2
63 16 13 5 S 5 0
64 21 53 & & 6 s

4



STUDY 11
PERFORMANCE OGN TRIAL 2

- Tt e ————GRADESS——————— —_——
oBsS STUDY TIME STUDY TIME PRECICTION PREDICTION RECALL RECALL
EASY HARD EASY HARD EASY HARD
65 45 50 7 4 7 6
66 A7 121 7 6 7 =
67 20 34 7 S 7 3
68 44 114 7 6 7 6
69 22 27 7 ) 7 3
70 21 50 7 7 3 2,
71 68 LY} 7 - 7 5
T2 31 75 6 5 7 ?
73 21 55 7 7 7 4
74 41 65 [ S 7 5
75 32 41 .6 6 7 3
76 . 56 7 S 7 S
77 12 26 7 7 7 3
78 25 22 7 6 7 S
79 - 57 7 S 6 6
80 20 52 7 5 7 S
a1 17 21 7 6 7 3 '
82 18 43 7 6 7 4
B3 46 s2 6 S 7 &
84 25 69 7 5 ' 7 7
85 24 61 A8 L4 6 7 s
86 29 42 7 4 7 7
87 21 83 7 6 7 'S
88 24 44 T 4 7 . a
89 20 39 3 1 7 o
90 14 258 7 6 L4 4
91, 42 41 6 6 7 S
92 25 a1 6 & 7 7
93 22 37 7 7 7 7
94 19 25 - 7 6 7 4
95 4] 37 7 5 3 3
96 14 28 7 [ T 6 \
PERFORMANCE ON TRIAL 2 .
e e = GRADE= T e e e —_
o8s STUDY T IME STUDY TIME PREDICTIQN PREDICTION RECALL RECALL
EASY HARD EASY - HARD EASY HARD
97 59 . 85 T 7 a 8 -
99 33 Y 75 8- 5 ) 8 .
99 17 107 7 * 6 a 7
100 20 54 a 6 a 7
101 17 344 a 7 a 7
102 37 212 8 .8 a 5
103 53 101 8 7 8 2
104 27 A7 8 6 7 8
105 17 60 8 6 8 4
106 21 69 8 5 8 .3
107 31 a5 8 e 6 8 6
108 52 119 8 7 8 3
109 33 97 8 7. ‘ a S
110 35 142 ] 8 ) 8 7
111 31 46 8 7 I a 7
112 37 39 7 s \ 7 & .
113 54 117 8 7 a 'S
11a 62 “ 77 3 4 8 8
115 28 72 T S 7 6
116 26 124 8 3 8 1
117 65 208 ] 8 8 8
118 30 160 8 S 8 4/
119 26 239 8 s
120 42 42 6 6 S
121 0 29 . 8 6 2
122 a5 93 8 8 " 8
123 35 150 6 4 8 8
124 0 32 a -4 ? 2
125\ 17 112 4 2 8 2
126 24 65 5 5 7 8
127 27 58 8 6 8 8
128 23 63 7 6 ' a a8

-,



. STUDY I}
PERFORMANCE ON TRIAL 3

—_ GRADE=1—- - —_— _ ———
oBs STUDY T IME STUDY TINE PREDICTIDN PREDICTION RECALL RECALL
EASY HARD EASY HARD EASY HARD
1 26 23 5 5 = 1
2 19 3z 5 5 4 Tl
3 18 22 1 3 3 0
4 27 - 19 5 5 s 4
S 24 21 S 5 5 . . 'y
6 43 a7 4 0 5 4
7 29 45 3 4 4 1
8 50 46 3 4 5" 2
9 . 3 T 26 S 5 5 2
10 zg"\\ 26 3 4 5 N 3,
11 23 18 5 s 5” "3
12 48 - 55 5 s 5 4
13 21 46 : s 3 5 s
14 24 26 S 5 4 2
15 23 38 5 5 5 . t
16 18 17 2 3. « -5 3
L 17 47 18 . 5 5 -5 3
18 24 26 1 1 5 2
19 21 20 s _ 5 5 a
20 25 19 S 5 : 5 4 -
21 19. 25 3 5 s 1
22 17 21 -5 S S 3
23 19 25 s 5. S 3
24 23 26 5 S S 2
25.. 27 21 5 S 5 a
- 26 55 43 S S 3 4
27 S4 28 L5 s 5 4
28 14 16 . 5 . 5. o ‘5 3
29 32 33 5 4.7 5 2 .
30 15 21 S 4 "5 2
31 .. 33 22 S 5 - 5
32 =T 36 39 5 - S N = 3
¢ g
v [y
. .PERFORMANCE ON TRIAL 3 .
e GRADE=3——mmm—m e e e
08S STUDY TIME STUDY TIME PREDLCTICON PREDICTION RECALL _ RECALL
- EASY - HARD ’ T EASY HARD EASY HARD
33 . 24 3s 6 S 6 4
3a 62 81 "6 s 6 2
35 155 158 ) 6 . 6 5 -
36 183 229, 6 - 5 6 6
37 a7 48 6 4 6 5
38 30 52 4 'y 6 3
39 . 42 99 [ 6 1) "3
a0 . 20 16 4 'Y 6 3
4t 64 65 6 6 6 e
42 50 'Y:] 6 - 3 , 6 3
43 18 30 6 3 . 6 3
44 18 121 6 4 .6 ] ,
45 is s1 & s 6 - A .
A6 . A3 39 - 5 . 3 6 4
47 114 86 4. -5 .6 2
48 21 . 28 -5 5 6 -5
49 37 64 ) . 6 6 - .6 5
s0 18 17 . 6 6 - 6 4 .
51 24 21 6 6 5 . 1.
. §2 14 ) 60 g, ' s 6 3
53 a3 75 5 - . 6 2
54 67 T . A 4 6 5
55 34 . 56 6 - ) 6 2
56 68 - 17 A s & 2
57 27 20, 1 1 'Y 2
58 18 16 6 4 6 - o
59 16 20 .6 6 6 3
60 3a 55 ° s A 6 4
61 33 33 6 4 s - 5
62 - 16 21 . 4 5 1
63 30 28 . 4 6 3
64 40 . 96 . 6 &6 4



o-—--u-—--l——u—r-t-ﬂi-'a-—.—p-—l- P b

STUDY I1 .
3

PERFORMANCE ON TRIAL
- —— - —— GRADE=S———=m—= —— e —— - —
0BS STUDY T IME STUDY TIME PREDICTION PREDICTIGN RECALL RECALL
EASY HARD . EASY HARD EASY HARD
65 53 61 & - 7 7-
66 as . 128 7 6 . 7 5
67 18 50 7 6 7 7
68 al 95 7 7 7 7
.69 .20 59 7 / 3 7 &
70 22 Sa 7 5 7 2
71 52 . -T2 T 4 ~ 7 4
72 23, 72 7 6, 7 6
73 21 aa 7 5 7 6
TA 52 121 .’ 5 s 7 6
75 33 43 6 & 7 3
76 65 121 7 6 7 7
77 31 a1 7 - 7 7 4
78 26 25 7 6 7 &
79 32 82 7 7 6 7
80 46 a2 7 7 7 7
a1 21 29 7 5 6 6
8z 20 . 87 7 6 - 7 4
83 -55 73 7 6 7 4
as 33 124 7 5 7 7
as 31 35 7 5 ) 7 3
gg\ 27 - . 53 7 5 ° .7 7
A6 73 7 6 7 3
aa 31 98 7 5 7 2
89 23 ad s 2 6 2
90 11 Laa T 7 7 7
91 20 48 7 6 7 &
92 18, . 39 5 s 7 7
93 23 s -7 7 T 6
98 26 . 23 7 6 7 5
95 0 87 7 - [ ) 6
96 , 16 34 7 6 7 5
. PERFORMANCE ON TRIAL 3 .
= . GRADE=7 3
o8s STUDY TIME STUDY TIME PREDICTION PREDICT ION RECALL RECALL
EASY : HARD . EASY HARD -EASY HARD
«97 38 65 8 8 8\, 8
9n . 28 . 69 8 6 8 8
99 ., 27 115 8 8 8 7
100 - ?a . aS 8 8 8 8
101 33 339 8 ] 8 8
102 36 - 218 8 8 a8 &
103 . 52 21.¢ 8 6 a 5
104 35 © 38 a 7 8 a
105 19 105 8 7 a 8
ros 33 \105 8 6 8 5
107 40 _, 82 8 7 8 8
08 as y 125 8 7 8 a
09 64 124 8 8 a . 8
10 a2 . 142 8 ? EY s
1 39 . 60 A 6 7 6
12 33 . 33 -~ 7 6 8 4
13 30 189 8 & 8 7
1a 75 8 7 6 8 8
15 30 86 7 - 8 s
16 21 89 a 3 8 2
17 96 179 e 8 8 8
18 24 80 a 5 a 5
19 24 - 183 a 6 8 8
20 re s o 48 - 8 6 a ?
21 s7 97 8 6. a 5
22 . 95 a1 8 8 8 8
23 26 237 6 s 8 8
24 5 ‘35 a 2 7 6
25 13 ' 113 A * 2 8 3
26 22 61 6 6 a 8
27 a0 60 8 6 a 8
28 31 a2 8 8 a8 8
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