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.concluded that an explanation which incorporates thé complex

- relationships between knowledge, tasks, .and infbrmation précess ? ‘ *
constructs is most approprzate. ‘The results support Brown's (1978 _
contention that systenatic investigation of task demands is a
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ABSTRACT

.

- _ |
-_'To date, systematic investigation of me&memory tasly demands have been

>

sparse. : 'l‘he preaent research systematically varied the amount of
. L
informt:lon contained in each question by valving the number of opt:ions and

number of metamemory variables neated with:ln each option. An attempt was

.o }

also made to_ re.‘_l.ate the.- amount of 1nfometion one can hold in working .

nemory to performance' on five ;ietememory question t‘yé_eo. Kinde#garten, ]
£iret-,.' foir)-. and fifothradg children served as subjects. | The main
effects of grade and q\:eation :ype vere significant. as was the |
interaction. The measure of information storage capacity was significantly

related I:L metamemory perfomance. it is concluded that: en explanation

3

which meorpo::ates the complex relationships between knowledge, taéks. and-
. , . | :

information processsing constructs is most appr_opriate.'
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The purpose of this research was to systematically assess the effects

.

‘of different types or formats of qsestions on metamemorial performance.

: Browﬁ'(1978) wrote that an uﬁdeistanding of the tssk demands underlying

* -

metamemory research is necessary;for drawing appropriate conclusions.
Conclusions hsve been drswn about the presence or absence sf knowledge for

dhildren of different -age levels withopt a critical exsmihaticn of task

| demands.. This lack of coneern'hsd resulted from an 1mp11ci; assunption

that metamemorial knéwledge can be accessed withoﬁt creating greac‘demands
on a child‘s infdkustion processing system. This assumption pervades the
11;ersture on metsmemory 1r:espect1ve of the type of task employed- to
assess the knowledge one possesses about menory . The pléthora of tasks

inclydes interview questions with forced-choice questions. 1nterv1ew with

open-ended questions, rating tssks, predicting performance prior to study -

‘,',orxtecsll. predicting pexformsﬁce after completing retrieval, and several

fbrms of training studies. In reaction to this diversity, there have been

several plsas for the exsminstion of the tasks employsd (e.g., Brswn, 1978;

Brown, Braunsford, Feprarsr and Csnpione, 1984; Cavanaugh snd Pcrlmutter,

. "l - . . .. I . . J
Brown et al. (198&)
. . . hd '_)

now over. .During this 8 ge, a proliferstinn of dehnnstrstive studies

te-pted to shnw uhst knnﬂledse cbildren did apd
e elstisnship of knnwledge tu behavior such as
predicting and memoriz . Studies explored areas_of netamemory,

meta-attention, meta ication (e.gﬂ"Ysssen and- Bird, 1979),

rgue that ‘the initial stage of theory building is

R e

-
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metpcomprehensidd (e.g.,;harkmah,lQBl), &mtacognitive knowledge.of readiﬂg

(e.g.; Myers and-Paris, 1978), and monitoring of sociel cognitive
%

enterprises (e g., Flavell. 1981) to name only a few of the areas.

Brown/et al. (1984) believe that the second stage of research should

. be'devoted ‘to building theories explaining the variogs aspects of

- ’

qetacognitioe. Once systehatic:work is.cbmpieted on-se?aratd’parts;of tﬁe,
area, then theoretical work must continue td provide an.understanding of

the full domain of metgcognition. This latter part of thhory'buildigg
, , . .
. constitues the third stage.

- L4 -

4 - It is under the second stage that thisfpater would be classified. “The
goal of this,research is to investigate one aspect of’metamemory. namely,

_the relationship between the task demands of various metamemory tasks, an
F . : = .
information processing characteristic of children, and performance on -

x*
-

. . metamemory tasks.

. The metamqmorial,tasks to be used in this study will be'limited to

r

those requiring a decision between two Oor more options. Eereafterg pptions

< - * . ‘

refet to the nnmber of alternatives from which the subject is to make a

choice. Studies have required a child to choose between twa options (e.g.,
Kreutzer et al. 1975). For exanple.-each'child was to decide whether s

L] b
story or a 1ist of words was easier to remember. Other studies Have

- presented three options from which a child was to choose (e:g., Wellman,
© 1978). In that etudy. each child was to order three boys who had to
. remeuber lists of itm of differing lengths. In the story, ome boy had to
remember three 1tena. one 9 itams, and snother 18 items. .
The classic study which sparked research in the metamemory area is
o _ EZ‘ utzer. Leonard. and Flavell (1975) In that study. 20 children from

each of grades K, 1.-3. and 5 ﬁere interviewed about 14 pemory relatea

L
1

. ‘ - . ' N -
N - . . - .
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- topics. * Of the huestions asked, 8 of 14 probleme-required declslons
betueen two Optiona. For example, the children had to decide 1f it was 'S J

easier to remember a phone nnmber ;f they dialed it 1mmediatlely or if they -

»

got a drink.pf water_and then dialed the number. In this particular .
< - "example, the decieion was hetween'tuor0ptions; 'Five of the 14 reqnired the
subject to generate one Or more strategies which cou}d sol‘f the problem.
Wellman (1977) extended the findings of Kreutzeraet al. (I975) to ..
.preschool children. The 3—. 4—, and S-year-olds were asked to make |
decisions between pairs of pictures which protrayed.characters in dtfferent

N -
. meinory related situations. The followiag varisbles are some of the’ ohes

presented in the stories: list length, noise, age, study time; and color of
’j/the person 8 hair. Each child had to -decide which of the two characters

. had the hardest time and explain why. The results wére discussed in terms -
‘ .'.‘ "45. Lo
of the patterns of thgﬂemergence of knowledge. )

Other studies have aleo used questions 1nvolv1ng'decisions between two

Q

.options. For example. Cavaneugh and Borkowski (1980) conducted a study in

. which the entire questionnaire used by Kreutzer et al., (1975) was-given,"

4

'They concluded that their findings replicated Kreutzer et al., (1975) and,

L
-

‘therefore, the interview technique was reliable. Yussen and Bird (1979)\

also requfrednchildren'to choose between tvo options." 1n that study, -

K'Y

knowledge of variables as each related to memory, atrention, and

commnnicetion vas assessed. Ihey ‘concluded that children have similar

) knowledge of varlebles across diiferent types of cognitive activities.
Overall, the . 1nterpretationa that have been arawn on’ the basis of

these studies were that‘ell children have some knowledge of menory. but

that only the older children;have knouiedge 6f many other memnr) relevant

¢

. .variables. Other 1nterpretations are possible. however. Since the task
- .‘ - ‘ - ) . " . ‘"' * . . ’ .. . ‘. . )

Q . ’ . . N t . D . '.v ’ ) ’ . '
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demands have not been asaeased, qne cannot conclude that the tasks were of

. ’ equal glfftculty for all éhtldren.f It is possille that some tasks were too

difficult for the young children fo use their knowledge. In other words, »

‘ the‘problem 1tself may have-placed a great demand on the processing
capacity of the child and, therefore, overtaxed his or her system. The
young ehildiwould appeéar .not to posaesa the relevant knowledge. In short,
Lo . : ] . .

. theke may be a confound between the level of "knowledge and information -

- R ' - -

processing ability. o . . - -

s ! Many metamemory stud{es have assesagd childrena knowledge of

-

ry-relevant and irrelevant variables in 1aolation. In "1aolation" -

‘means that only one variable at a time is manipulated in a metamemory

f ¥
question (Wellman 1978). bew studies, on the other hand have assessed

. childrens’ knowledge of variablea in interaction with each other.. Wellman

(1978) presented four stories in which variables were in ieolation.and five '
stories contained two variables interacting. In one opticn, each of the

U
-

twvo variables took on one value. In a second option, the value of one
variable was changed while the second value remained~constant. In the

* third option, the value of the firat variable did mnot change while the

value of the aecond variable changed. Therefore, each option.contained a

s « f

S unique comblnation of the values of each variable.-:Wellman (1978) found %.
- that the 5- and l0-year-olds:«were equally accurate when the memory—relevant

?ariables werefpreaented 1n.iaolatlon.' When the relevant varisbles were

oresented interacting, the 10-year-olds wer more® accurate that. the "
- ) s : .

-

. -S-year—olda. : : | I S

. X Two explanations of theae resulta are posaible. One, the children of
. | dixferent ages have different levela of knowledge ébout the 1nteraction of ‘
a . memory variables. Two, decisions about the interactions require more *,
' ; y & :

1
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'information to be stored in the limited capacity system while making a
deeision than do decisions about variables in isolation. Since young
children may have less efficient processing abilities, the capacity for
storage of infornation might be less (Case, Kurland, and Coldberg, 1982).

x -2

As a result, thg,young children conld solve the simple‘problems, but not

" the ones wigh 1arger proeessing demands. Since older children nay have

-

more efficient processing. their processing system may be ablé to meet the

\denands placed on it by the. simple snd complex problems. Hence, the

"developnental differences nay be dué to differences in information

[} [N )

processing abilities rather than differences in knowledge per se.

»

Ericsson and Simon (1980) point out that introspective probes may not

.

access stored knowledge directly. Retrospecti

asked after the cessatiOn of the initial,

probes are oues which are
essing of the information. As
a result of the time span between the initial processing and 'the réquest

for that information, various processes may occur which recode thé =

LY

informatiom. In some cases, thé'information may'be reproduced without any‘

-

transformations occurring. In other cases. certain intermediate processes.

///ﬂsuch as inferencings may be required to respond to the probe. The produced

verbal report would be a product of the intermediate processing rather than
.-

a direqt gccess of stored‘informatibn. .1f so, young children may have_the_’

i
i

relevant knowledge.'but'be faulty_in théir intermediate processing and

appear to not possess that knosledge;”__~ 7
1n addition to investigatins the role of question fornat on metamemory’

-

perfornsnce. onte neasure of an infornation processing construct was

finclgded. Case (1978) proposed the three hypothetical constructs of total

structural capacity of working memory. operating capacity, and information :

‘storage capecity to explain strategic development. Total storage capncity '

~
. . '
. . . ‘ L
- . . . . . o : :
: . . . : . .
. . « .
¢ ’ - ~ -
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is divided intg the capacities for storing the operations-and information

N nececsary to ¢ lete a task. Hith development, the amount of 1nformation

-
-

, one’can hold 1 purported to increase. ‘The increase may be due to

increased efficiency in processing and henge, a decrease in the amount ‘of
¥ l

total capacity required to store :he operations, or due to, growth in total

L
)

capacity (Ksil and Bisanz, 1982). Case, Kurland, and Goldberg (1982)

) dcvelbped the Counting Span Test in: order to measure information ‘gafage )
capacity. This measyre was modified and used in the present study.¢

< : There were five different types—of problems used in this study. - One
type of problem requirdd eaoh child to decide between twvo options of ome’

metanemory variable* (T12) - In order to get a measure of internal o

~ consistency, twvo parnlle forms of this type were . inciuded (T12A and TiZ2B).

A second ‘type of problem ontained three options with one metamemory

yariaﬁle varying between options (T13). The. third type of problem

¢

conteined four options with one metamemory variable varying between options'

(Tlé). The laat two problem types containéﬁ two metamemory variables in

L 4

’ . . .
each option. One type required decisions between three options (T23) ,while

L]
—

_the other reqnired decision; between four options (124).

Two. hypotheses can be tested by thfe design of metamemory questions.

-—

The Knowledge Hypothesis states that if-the direct retrieval of stored

kndwledge ie the only entity required in answering metnmemory questions,

-~

then perfermance ‘across questions with difierent nnmbers of oPtions should

‘

not vary (1.e.,. TIZA#T12B=T13=T14 and T23=T25). On the other hand, the.
Processigg Hypothesis predicts that performance across questions with

differing nnmbers of options will not be identical, since the different

o
types place different demands on the infornation processing system. ,Tﬁis ‘

prediction is in reality trivial, unleas the type of question interacts

.9'_’_"

: . ’ e oSN
Metamemorial Decisiqus
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'witﬁ‘the developmental level of the children. Such an interaction would *

¢ L]

have ditect consequences for studies which draw conclusjions sbout the .

knowledge childrén of vgrious age possess. The Processing Hypd;bgsis also

- predictk that scores on ;he.Count Span Test will have’poéitive

L]

}elationship with performance on the tamemory  questionsyT

L.
* Subjects

‘The. subjedtslfor this.study were drawn from Kindergarten, first,

K4

third. and fifth gragdes. In all, 120 students served as subjects.
Fourteen males and 15 females were draun from Kindergarten and their mean
“age was 6 years, 4 months.: Fifteen males and 15 females were‘ee}ected from
first garde with a mean age'of 7 years, 2 months. The mean age for
third—grsders was 9 years, 1 month and, 14 males and 16 females served as
q;bjects. Fifteen males: and 15 fe;ales vere selected £rom fifch grade and

their gean age.sas 11 years, 2 months.

-

Inst:uments ' v .

-

The Cpunting Span Test (Case, Kurland, and’ Goldberg, 1982) was used- to

»

e ‘ assess the childrens' information storage capacity. The test materi&ls
- used in this study were similat. but not 1dentical to the matérials“

-developed by Case et aI?\,(IQBZ). For this test, 49 cards (5 x 8)
’ a i ' *

contained one to seven green dots and one to ‘seven yellow dots. Lach dot

. . -

‘ was approximately 20 millinaters in diameter. Only two trials were given
. .
* at each set .size, whereas. Caae et al.. (1982) gave 5 trials ht each\set

sizé¢. .The "administration of this test proceded as described by Case et
. - . : e s . . A
alo‘g (1982)- r ’ s, . . !
,/ : . . R A . o, o
‘ -] . C ) :[() : : .




» ]
b Y
¥
- '
A4
-
\-; <
]
v
. Q ‘
ERIC

. o . . . Metamemorial Decisioms
. < , | 10

. -

4 - f . -

three, or four options. Options refers to the alternatives in the question
i . - '

fqpﬁ'which subjeéxé are to choose. Within ®ach option, one or two

- . -

- oo . .
netamendry variables were presented. Options containing one value were
. ! : . ‘

used to assess khbwledge of variébles 1n.1sola;ion (Wellman, 1978). For

examplé, each child had to decide whether.3 items or 11 items are harder to °

remember. The knowledge of the-iﬁteractioﬁ of two varibles was assessed by

» ~

having two metamemory variables ‘presented 1n each option (Wellman,  1978).

For example, each suhifct was requiredlto decide whether it was harder to

remember 3 items given S_minutes to stndy them, 3 gtems given 17 minutes to,

~ .

: $ . o .
study them,.or 18 items given 5 minutes to study them. As a,result, 4

types pf'ptobIEms were constructed by crossing the two levels of the number

. s . LT -
of alterpatives in a question (3 or 4 optioms) with two levels of the

s

.amount‘of_information contéined in each option (eithet_oﬁe or two

-

metamemory) One other question type was tonstructed by having quescious

with two options which contained one: metamemory variable. In order to have

-

a measurg of internal cousistency, two sets of this type were used.
. '.‘ / . _ " _ ,
Several, but mnot al}, of the problem types have been gqployeé in
: -

previous studies. Kreutzer et al., (1975)..We11man (1977), and Yussen'and )
Bird (1979) asked questions which wold be characcerized as having two
opcions with one vgriable; Wellman (1978) used questions that had three

»»”

options‘yith one variabie and quedtions that had three qptiqﬁs with'twot

vat;aﬁleg}' Two-problem types had not been‘used prior to this study, They

» ' -

e, . ’ . . .
were: four options with one variable and gour optiogs wit} two variables. .

The knowledge-of person and taék Qariables were aséessed in each of’

- -

the 5 problen EVpea described above. %pecifically. knawledge sbout the age

L4

bY ' . -~

- ‘ £ ¢ ) .r .
The metamemory questions required the subjects _ td decide between -two, 3,

of 8 learper (i e.. grsde). the length of the list of :hings to be - D
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remembered. and the amount of time give; to study the Jist were assessed
within each problem type. Thus, edch child was askcd'th;ee sets. of

_qeestions in each of the six problems types for a total’ of 18 .sets of

questions. within each of the 18 sets, each subjec& wag asked which
_ hypeééetfea},eharacter within the story had the hardest't{ﬁe and which had .
the easiesf cime’iemembering. A simple 1£he drawing of each character

accompanied each option in the metamemory problems. | | |

The scoring of the metamemory questiong proceeded as follows:

subject' 8 Iresponses were compared to answers based on a consensus of four

graduate students whb had taken courses in development and lqarning.
, -
) Scoges of 1 were assigned when the respbunses matched and 0 when the ’

~

responses did not match. Since each child was asked two questions about

-

each metamemory. problem, the scores for ‘each quest.ion set wete added~ &

Hence, each subject received a score of 0, 1; or 2 for each of the 18

. -
. »

S : : _
metamemory problems. The scores of the sets with the same format or type

were then added to form a composite problem type score. For example, the )
' . -

three scores. for the questions.coﬁtaining three optioqe yith'SEe met anemory
.variable were.added together. The range of each problem type score was 0
to 6. A gotal type s;ore was computed by adding the six type scores and
dividing by\eix. As a resdlt, each subject was aseigdeg six problem type

sepres and a total type score. °

©

Procedure ~-._ '
General instructions were given first to e:ch sdbject. Sebjects were
‘ - .told that they would be asked seéveral queqtions concerning their knowledge

- of their own memory. lt was emphaaized that there wexe no Wrong . answeps

.and that this was not a test 1ike their teachers would é&ve. Subjects were

.‘. . ‘. o . 12'

—
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N ’ ' asked to do as best as they‘could eug'it was explained that their answers '
. S would not affect their grede in the ‘classroom. -
. - Each student wne then asked to camplete ‘two tesks. The first assessed ’

. c ¢

the smount of inforuetion tﬁe studerit could hold in working memory._ ghe
‘i - COuntieg'Spen Test proceeded as follows: The_subject,ves iustructed iu>the
" dot ceuu;ing'procedure. -Thie required the Euﬁﬁect to'ferferm.the eimple
D ;, operation of cpunting the green dots end reneﬁbering the nunber. .Tieiniué o
| wes given te fenilierize the\eubject with’ the procedure, Yellowing this
| trainihs. the teet sets were presented to the subject. Testing of
.’ ' 'informetion capacity discentinued ‘when the subject missed two triele et any

o - 4 .
@ "« one set aize. The euubqr of cerds in the largest set cerrectly recalled o s

M . .

5 was essigned a8 the infornetion eepecity score. S " - . o

-

”.“: ‘_~ The second tesk congisted of the acthual metenemory questions. . The
experimenter read ,each situation and questiens from a card and the

subject 8 responses vere recorded by qpe experimenter. The queseiens ﬂere ~
pteeented-tn a different Tandom . order for eech eubject4to avoid confounds
with prectice effects or. any effects which ﬁxght heve been inherent to any
o ome order (Rirk, 1968). S .

RESULTS )

Counting,Spen Test _ B -

L ) The Counting Spen Teet (CST) ie purported tn)ge a meaeure of ‘the e

: emount of infarnetien a person can hold 1in working-memory vith concurrent :

: proceesins Each child was eeeigned a score of 1 to 6 on this measure.
The enalysie~e£ varience reveeled e eignificent effect of grede. F(3 112)'=

! 35 03 (p .05). The mean scores for Kindergarten. firet-, thirdw, end C,

Ay

fifth—-gtaders were 2.1?. 2.73, 3.13, 4,03, respectively. The effeet of '

’ i ' . : . 4
* ¥
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"In general, the results show that perfofmnnce on the Counting Span_‘res{:

‘ degth by Kail and Bisapz (1982).

*
- . .. Ly -
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gender and the mcerac.tion‘ of gender ' and grade were not significant,

A

!

F(l 112) = .46 (p .05) and 1(3 112)'== .60(p .05), respectively. The .

.percentageﬁf variance accounted for by grade was 482. Post hoe analyses

using the Scheffe' method revealed that Kindergarten scores differed from
both third grade and fifth grade, f:lrat grade differed from fifth grade.

and third grade _differed' from fifth grade, _ Also, & ‘combined score -of
Kindergarten asid first grede differed from a combined score-of third and

£

f1fth grades. A test-retest measure of relisbility was computed using the

3 v,

Eehrson Product-uo?mént correlation. The resulting coefficient was r = .61, .

’
increase w:lth 'ege. 'rhis study does not, however, 1nd1cat:e whether the

“increase is due to a growt:h in total amount . of resources dveileble or 4n -

the efficiency‘of processing These two possibilit:ies are discussed i%

. [ 4
Metamemo stions _ : : ‘N

-

A repea.r.egi measyres analysis of variance was conducted on the

N

) scores heing a within-gubject variable. The main effect of grade was

'grade.' Gender 'vas not sisn:lficps/ F(1, 112) = 1. M (p .05) and tbe

-l

- mefamemory data. Grade and gender were'bet:veen_—subjec‘t varisbles with type

ce e

~s:lgn:l.f:|.cant, F(3,112) = 37.51 '(p '.05) Figure 1 plots metamcmory scoxes by

-~ .
TR R R S L L

interaction of gender nnd grade was also not sign:l.ficant, F(B 112) s 2, 53 . | :

(p .05). The e.éf’ect of type oﬂ@qétamemry g‘uestion was significsnt.

F(S 560) - 46 15 (p .05) as na t:he 1ntercction of type and grade.

,_'.1?(15 560) = 2.40 (p .053 netmry scores by £ype are plotted Figpre 2.

'rablc 1 contams naunqmry scores by type and grade and is plotted io

{Figure 3, The ‘interaction between type and gendex was also sisnificant.

-
0
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F(5,560) = 2.83 (p .05), but the three-way interaction between type, grade,

and gender was not significant, F(15,560) = 1.43 (p -05).

. - . < .
2. . P
- . . i ‘ .
) . R - . “ . _,‘t

- Insert Table,l about ‘here "

4

Post hdc analyses (Scheffe' met.hod) revealed -that on the metamemory

' questiogs Kinde%uten scores differed fron fifth grade scores. - All ~other

paiwise cmarisons of g::ades were mnot. p:[.gn:l.ficant. The conbined score of
Kin&ergarten and first. grade was significantly different from the combihed e
score of r.hird and £1ft:h grades. These results are consistent. with past *

research in that older children demonstrate bett;er performarnce on

. ] . .
: met:amory tasks thaﬁ younger children. For the qu'estion type scores, -T12A

. did not differ from T128. 'l‘he con'elation between T12A snd ’£12§ was r =

.58. This shows that the parallel t:ypes were similar in nature. '1'1"A and
!

_ TlZB each differed fron all other types. In. addition) 113 T14, and '1‘23

did not, d.{ff@r from each other, but each- differed from T25 Post, hoc

annlyges showed Ehat 88 t'he nmber of options mcrmed. perfomnce | - :
decreased. Pe:icmnce of questions assessing the knowledge of one

variable was bighe_r than performance on queations with two var;lablés:

These latser result:-s' s_hbw that type of ‘question is important wt?en - Pl -
consmer:lng perfomance on mtanmry tasks. - | |

A\

The percant.ases of varima accounted for by the various effects (eta.

square) were cmsted Gtade accmted for 482' of the variance, gender 1z,

/ -
t.ype of quest.:l.ou i?:, grsde by gender mteraction 3%, grade by type

mteraction &z}"' e by gender mteraction 22, and t:he thxee-way

:lnteracticn 21. S o o
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Relationship between Metamemory scores and CST

Due to the exst“gnely unequal, frequen_ci‘es {or theé CST scores, 8 “
non—parametric test was computed on the .individual type scores. A one-way d
. : ] . ’ .
Kruskal-Wallis tgst revealed a significant effect of CST on total type | .

- scores, chi-square (corrected for tigs) = 41.85 (p .05). Idemtical .

analyses were computed on ®ach of ﬁhe‘ six i)roblem types. The resulting

',  chi-gquare (c'orr-ected'fo_r ties) -values were: .for .T124, 25.84 (g .05); tor

8

e " . '1:123,.25.07 (p .05); for T13, 28.28 (p .05) ;for '1‘.16', 35.29 (p .05); for
" '123,.27.88 (p .05); and for T24, J0.27 (p .05). All valuestare significant

st the .05 lewel except for T24. The metaiemory scores broken down by CST

-

can be foypd in Yable 2 and visualized in Figure 4. i?rpm this analysis‘ it
_ . :

can be comncluded t'ha't,perf,omanc? of CST is¥significantly’ related to

o T - - '-
metamemory performance on modt types of problems. =y
. . . ] .

- »
- .

< . | Insért Table 2.about here .

- ° ) : e - - *

o ' Discussion . ,

-
~

. Overall, there vas a significant effect of grade on performance on \"
metamemory questions. As grade mf:tessed. scores on pnétameméry questions
tended to increase. : When exploring the.pé_ixwise' differences between

specific grades, only the Ki_ndef:_g‘arten' scorﬁ differed from the fifth—gradé‘l

I

scores. The combination of ma%&:én and first-grade scores differed < ¢

.

from a combination of third- snd fif:h—grade scores. These findings are v
. consistent wigh previous research in that lmowle&ge of ‘demory-related _  '§'

pw'incrutes with age. . -




R

'ﬁumber of variables presented in option 1is qlso important. Queséioas . R

: Kindgrsérten and first grade vas sigdiflcantly'lower than the gombined

thyee options were easier to ansyer ‘than questions with four optioms. The ’

. with two varixbles (i1.e., quéstions about the interaction of two metamemory

variables) were moTe difficult than questtons with: one variable in each .l o

option. It can be concludcd, then, that the type of question employed to

assess knowleﬂge of nemo;y—related phenomens affects performance on tho ;/’
questions. o & C - A'. a , 'é§>i

- The interaction of deﬁélopmentél level (ﬁfﬂde?fqnd?gueseian-gypgluag ..... aceeran s o
also significant. The difficulty of the diffe;ent Auesﬁan fypes.was not

L) .
equal across the grades. This is critical in that to draw conclusions .

) abou%f.he spec:lfic knowledge children of a pargicular age may or may not

'possess, one must considet the age of the child and the method in which

that knowledge was asseased. v : ; ot

Developm:ntal 1ncreases vexe found on thc Counting Span Test.
Third-graders perforwad better than Kindergartners and fifth-graders .
performed better than each of thexdther tﬁrq§ grydes. A combined scof§~o£
score ofathifd and fifth grade. This parallels the finding that’thlr&— andr €
fifth—gradets performed bettar on the metamemo uéscion; than the
Kindergartners. and first-sradere coﬁbined. ‘J: N | _:' ”_ ' K

of particulnr interest is the relationship between metamemorial ‘
knowledge and 1n£ormstion storage capscity as measured by the UST. For
each type of'-etananory Qpestion (except TZA). there was & significant k

-
Y 4 . L Y

effect of CST. As scores on CST increased, perfornnnce of the metanewory

-
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questions increased. Thi’e held even when-age was partislled out of the

metamemo;ry-ecq;:es- (except T12A and T13). These findings point to a °

Yelationship e_lbiet of small nmdgnitude between qupnetion sto.rage capacity

. . and, performance. B

- '~ As stated above, 'there was a significant effect of. grade on metamemory
‘ peffo_m%nce.- ﬁis is"consieteqt with previoue research Mn that for many
,meta:emory varialiles developmegtal differences have been fgund. These
difference)s' have‘been ex'plained in terms of the knowledge children-- of

- different ages p{)eseee. This explenation lfxas been used from the earliest -

3

" 1973, Kreutzer et al., 1975) to the most 'recent

worka (e g., Hn

* s
-

(e.g., Miller, 1982). Although this 1p one viable explanation of Those .

"‘*""1‘1@1’4(((‘(‘A((GQQG“C“CI( 1&(«(11‘<Q<4<<'lc<<<t'<c(1<l(-ﬂl-ﬁtnl"ilt"ct! PRI IR I R qacq-tc'-aﬂﬁcn‘-ll

results, it is neither the only 'explenation nor the most coﬁprehensive one

possible. The lenation assunes that as children grow older, they have

;.
er:lences with situations requiring 1ntentioml atrs of

§

. more specific

memory. A8 an © come of these acts, they acquire both generel and
specific lmowledg of mmry—related\ pheeom.ena These acquisitions can be

\
‘easily accessed via questiond and the resulti‘ng differences (or lack of)

can be explained in terms of difffering acquired knowledge.

The knovledge~hased explanation cén account for dev'elopmentel

d;.fferences in this: previoue studies, but :Lt cannot eccount for

1ee which use different methods. It: :le possible
vl

.r.hat. a development:el r.tend found in one study employ:lng certain methods may

. diffe;:encee 'between
- not be fmmd 1n anot;her etudy empleying different net:hods. A | o
knowledge-beeed hypot:hes:ls would predict: that development:al trende would be
found imspective of the methods ueed 1f knowledge was the only varisble
§ : of 1mportence. then n9 differet}ces should heve been found for question o
- . Ar.ype. In this stu‘dy, netenemry pezfomence was affected by the t.ype or :
. . , _ ‘ _ .

* N . v .. N - . ’ -

| Q. . . S I . .
ERIC e 18
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~ forinst of: the questions. By sﬁplying the rules of modus .tollens, we can
. s . : .

conclude th‘nt knowle&gé 4g not the sole factor'in ﬁetamemory performance.
| .
The type of metamemory question increasss in importance when conside;:ing

the interaction of type and grade. Since the interaction was significant,

'

-

a developmentad trend may be apparent givec one type of q{;estion (e.g.,

L

T23) Jbut not given a 'second task (s.g", T24s . Ststementa sbout the amount
) 4 -

of knowledge attributed to children of varisous ages 34 :anlrde “the .

'method 1n which it was assessed. Othsrwise, resesrchers risl: dr
Y - b N

:Lgsccurate conclusions about mtmmorisl perfomsnces. - These results

. support Brown's (1978) contention that the task dessnds affect setamemory‘

sperformances I g o v’

An. more confgfehensive e;cplsnatio‘s should take into account the
knoialedge one may Or may not possess, demands of the- metsmemorisl tssk,
processing resources of the mfomtion processing system. cognitive

'. procesgas, and strategies which msy be ussd to respond to the particular
* task. In this study, the only 1n£ormstion processing ccnstruct which vas
‘measured was mfomt:lon storagecspscity as described by Case -{(1978).
Other constructs may be important in metsmemorial performance, but this
cannot be detsrcined froan this study 1t vas found. nonetheless. that
perfomance on an instrument purported to measure information storage |
capacity was significsntly related to performance on all quest:lon‘ types
except questions with two netawemory varisbleﬁmsted within ‘four options.

“!

If knowledge was the fly critical variable. then %he 1nformstio .
process:lns construct wouldﬁnot hsve relatéd to mtmemorial pdrflmance.

~

There are meml aspects of th:ls study which make :Lt important. The.
. " study serves as @'1P5QF“1'33211°§$§§ of esrliex work in this area.

.'Orersll, performanc‘e on netsmenory queébtions increases with age. Although

{
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" the data were not broken down by specific knowledge categories' (eig., list
: ‘ . - b ’ .

length),_theré was an increase across grades in a.composite getémcmory

‘score: The age trend can be interpreted as an incressing amount of general

kn&wledge. . N . ' | V.- .
Ahother imporéant“feature of this study is that?the effects of

different tasks on metamemory pertofméﬁce were systematicallly

1nvestigs§ed. 'By designing questisns vhich which required decisions

!

between two or more options and which tontained one or two netamemory

'-yariablhs. the amount of information piesen ed to each’ child differed for -

th.f1§é quéstioﬁ'ty#eé. The difficulty of the queétion types was assumed -

to vary directly with the amount of 1nformation presented in the questionms.

L [

Another festure of this study which makes it unique is that a measure .

of one human information processing cpnstruct was included. While previous -

»

research ﬁfs foéusseqfon theAknoﬁledge'children'ot different 8ges posssess,
‘this study sought to discover a relationship between metamemerial
pertormance snd one éharactefiptic éf.the 1nform§§ioﬂ'procgsain§ system.

1f the Counting Span Tést medsures information sﬁorage capaciti. then as

the ability to store more information increéses, childrén should be better

PR}

- .able to answer questions which contain more 1n£o:nation. Appareﬁﬁ age

£ [
¢

trends nay. be due to diffhrencea in the ability to store informstion rather

than different amounts of memeory-relnted knowledge. At worst, the

' Counr.ing Span \l‘est Day not measure resource allocgtion;direct:ly, but

rather..bé & measure of.dén§.othgf ééheréllprocégsiﬁgxabiiify. ;Th}é

'general procaaaing‘ahility, then, may bevrelated'te meféménory performance,

‘ -but ms;‘or mny not mediate aetansao:y behavior. This cannpt be. determined

on the basis of this study. Other concerns about the information-storage

: ospacity consttuet have been raised elsewhere (e, g., Sueuck. note 1).

<

s
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In s'umé_', the presan' research sdpports Brown's (1978) contention o
S that systéma c ;{nvest'igar.ion of task demands is a critica] aspect of ‘ . ¢
: § . s L '
]

future theor t;kfcql work in the area of metamemory. Drawing cc_)nclpsiqns )

' : _ ) - :
abo;it“;*y_oung hildréns” knowledge from studies in which the task demands are .

, ‘mot ;nown lead to an inaccurate understanding of those children. A~ R
more comprfliensive picture of young childrens' ‘cognitive processing must be . -
. ‘ ‘. ! } * ° ‘ :
¥ cpnstructd. ~
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Table 1.
Means for -Met:ammoq Questions'tgy Type and Grade.
=~ - — - —
' . ‘ : " . Grade - .
-Type K ‘ 1 3 5 Total
. LI
T12A 3.20 ' 400 - ° 5.00 5.47° 4.42
T1ZB 3,47 3.47 £.93 5,27 4.28
. T13 1,93 2.97 4.37 4,87 3.53
T14 2.13 3.10, 4.30 4.77 3.58
_ - ‘ v '
T23 © 2,37 2.93 4.03 4.57 3.48
' ) : ’ ! .
T24 ) 2.03 . 2.07 2.53 3.03 2.42
Total 2.52 3.09 4.19 4.66 " 3,62
»
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Itabie 2.
A Means for Metaiemory Questions by Type and CST Se.on.-e.i o
' + » A ° . :
- LV . .
CST _ SR
- , . \‘\J—'—X e 4
Type * 1 2 3 6.
TIZA 400 - 3.39 464 5,22 5.56, 7 . 5.00 o
‘ TI2B 52,00  © 3.39 - 4.4 5.22 5.33 5.00 ¢
T3 2,00 . 247 - 366 4.50 - 4.8 6.00 ,‘
. 2 . . I ' ’ . ' _ , h ‘
T14 3,00 '2.36 | 3,79 . 4333 . .5.33 S8,
T23 S 2007 2.56 3,57 - .4.28 - 5.00 5,00
T24 2. po 1.92 2,47 2.78 3,11 4.00 L
. Total z .50 268 . 376 , 439 . 487 508 .,
..»45..-‘ : PRI N I R aP SR <.<‘~<~<-“cqc-vc-ca.pn"c.i-.,n....‘-....c‘t .“1-8-.-'.»‘-:0.“"!*"-‘l-tl:t.1~1<l4‘.rx?.\-‘.l.~:l)‘dduq»¢
. N o2 36 53 18 .-, 9 2. T
o N . P
¥ 4
’ ,’ - - i
{ .
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