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Metamemory and Motivation

Abstract

The interrelationships among metamemory, intelligence,

attributional beliefs, self-concept, and strategy use were

observed in German and American children. Ninety-one American

and 102 German fourth graders participated. After pretest

assessment, children in the experimental conditions were

trained to use a cluster rehearsal strategy on a Sort Recall

task. Posttraining assessment included strategy maintenance

and near-transfer tasks, and task-related metamemorial

knowledge. The two samples differed in significant ways on

metamemorial, attributional, strategic, and performance

variables. LVPLS modeling procedures showed that different

causal models were required to explain relationships among

the cognitive and personality/motivational variables in the

two samples.
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Metamemory and Motivation 2

Metamemory and Motivation: A Causal Analysis of

Strategy Use in German and American Children

Metacognition refers to a person's knowledge about mental

states, abilities and cognitive-communication processes.

Metamemcry, a specific type of metacognition, is defined as

knowledge about memory processes and strategies (Brown,1978;

Flavell, 1978; Flavell and Wellman, 1977). Knowledge about

strategies provides essential information for the subsequent

development of new learning skills and strategies during the

early elementary school years. The first generation of re-

search on metamemory established correlational relationships

between metamemory and strate,v use, with modest success

(schneider, 1985). Metamemory has been shown to be a predic-

tor of children's use of learning strategies and their trans-

fer of newly-acquired strategies (Brown, Campione, and

Barclay, 1979; Borkowski and Cavanaugh, 1980; Waters, 1982).

Nevertheless, an important causal question remains: is meta-

memory a prerequisite for strategy use, especially on diffi-

cult transfer tests?

The second generation of research on the causal conse-

quencr?s of metamemory is characterized by theoretical and

methodological advancements (Pressley, Borkowski, and

Sullivan, 1984; Schneider, Kbrkel, and Weinert, 1984). At a

theoretical level, metamemory has been classified into four
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major components: specific strategy knowledge (i.e" informa-

tion about how, when, where and why to use a wide range of

strategies); relational strategy knowledge (i.e., comparative

information useful in identifying similarities and differ-

ences among strategies); general strategy knowledge (i.e.,

recog4lition that effort often produces success and beliefs

that learning outcomes can be controlled by effortful

strategy deployment); higher-order knowledge about the use of

superordinate, executive processes (Borkowski, Johnston, and

Reid, 1985; Chi, 1983; ?ressley et al., 1984). In terms of

methodology, the use of experimental manipulations (Paris and

Jacobf4, 1984); Palinscar and Brown, 1984) and causal modeling

procedures (Kurtz and Borkowski, 1985) have been used to

investigate the ways in which various components of metamemo-

ry directly influence strategy use and pe..,:ormance. For exam-

ple, Schneider, Kdrkel, and Weinert (1984) employed causal

modeling to assess relationships among potentially interre-

lated concepts, including attributions, metamemory and memory

behavior. A causal connection was established between metame-

mory, strategy use, and memory performance when intelli-

gence, self concept, and causal attributions were partialed

out. However, intelligence and motivation were found to have

an impact on metamemory which in turn had a significant

direct effect on strategy use and memory performance. Thus,

try second generation of research on metamemory phenomena

searches for causal properties and interactive variables,

such as general intelligence, motivation, and self-esteem.

This approach is particularly important for understanding
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successes and failures in strategy generalization (Borkowski

and Cavanaugh, 1979).

The purpose of the present study was to examine the

interrelationships among metamemory (specific strategy know-

ledge about a to-be-learned strategy as well as knowledge

about other "irrelevant" strategies), intelligence, attribu-

tional beliefs, perceived competence, and strategy use. The

rationale is tied to a hypothesized link between metamemory

theory and personality-motivation theory (Borkowski,

Johnston, and Reid, 1985). Children who possess a mature

understanding of the importance of strategy use for producing

good performance tend to believe that their own effort is

responsible for success rather than uncontrollable factors

such as luck or task difficulty. A long-term reciprocal

pattern of strategy use and emerging beliefs about control-

lable learning outcomes would likely heighLen self-esteem

(cf. Harter, 1981; Weiner, 1 983).

Literature from diverse areas gives credibility to the

hypothesized links between metamemory, strategy use, attribu-

tional style, and perceptions of self-competence. For in-

stance, Weiner (1979) found that people who attribute success

to their own ability or to effort had greater subsequent

achievement motivation and a greater likelihood of engaging

in challenging tasks. Carrying the scenario one step further,

Fabricius and Hagen (1984) found that causal beliefs predic-

ted strategy use better than verbalized statements about

memory processes. In addition, Kurtz and Borkowski (1984)

discovered that among str::tegy-trained children, those who
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attributed success to effort were higher in metamemory and

more strategic on transfer tests than those who attributed

task outcomes to noncontrollable factors. Salili, Maehr, and

Gillmore (1976) found striking cultural differences in the

development of causal attributions. For instance, Iranian

children chose ability as a reason for successful performance

more often than U.S. children, who preferred effort as the

most appropriate explanation. This study sets the stage for

contrasting the emergence of strategy use in young children

from two Western cultures (the U.S. and West Germany) as a

function of motivational variables and cognitive training.

In the initial sessions of the experiment, fourth graders

were given several tests of intelligence and metamemory.

General metamemorial knowledge about a variety of rehearsal

and retrieval processes, specific metamemorial knowledge

about organizational proe(eses (the to-be-trained strategy),

attributional beliefs, and reports about self-competence

were assessed. Next, a picture memory task, requiring organi-

zational activity for good performance, was presented. Fol-

lowing the sorting of the pictures, ehildrsn were asked to

predict how many items they would recall (memori monitoring)

and then to actuall.y recite as many pictures as possible.

Then strategy training commenced: children in an experimental

condition were given instructions on a clustering-rehearsal

strategy useful for improving recall, and children in a

control condition were given no strategy instructions. In the

final sessions, near generalization, strategy maintenance and

metamemory were tested in order to determine the long-',;erm
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impact of training. The intent of this longitudinal study was

to use causal modeling procedures to assess the respective

roles of metamemory, motivation, and personality in leading

to strategy transfer.

Method

Subjects

Ninety-one fourth grade children from three parochial

schools in South Bend, Indiana, and 102 children from Munich,

West Germany, served as subjects. All children were Cauca-

sian; half were female and half male. The mean age of the

U.:. sample was 9.7; the mean age of the German sample was

9.4. In the U.S. sample, 70 children were assigned to the

training condition, and 30 children were in the German train-

ing condition. Seven U.S. children and 17 German children

failed to complete all of the testing sessions.

Design

Each subject participated in seven 30-minute sessions

with all testing and training conducted within the classroom

in groups of 15 to 20. The design and tasks are shown in

Table 1. Pretraining assessment of strategic behavior, know-

Insert Table 1 about here

ledge, and attributional variables was conducted in Sessions
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1 through 3. In Session 1 the Culture Fair Intelligence test

(Cattell and Weiss, 1977), the Verbal Comprehension subtest

and the word classification subtest of the Cognitive Abili-

ties Test (Heller, Gadicke and Weinrader, 1976), three sub-

tests of Harter's Scale of Intrinsic Versus Extrinsic Orien-

tation to the Classroom (1980), and the general attribution

questionnaire (Krause, 1983) were given. In Session 2 the

Perceived Competence Scale (Harter, 1979), and a Sort Recall

for Pictures (Picture) task were given. A metamemory battery

was given in Session 3. At this point, children were randomly

assigned to experimental or control conditions. In Sessions 4

and 5, children in the experimental group were taught how to

use taxonomic organization to improve recall. A Sort Recall

for Words (generalization test) and self concept tasks were

given in Session 7. Sessions were separated by one week

intervals, except for a 5-week period between Sessions 6 and

7.

Materials and Procedure

The Culture Fair Intelligence Test (Cattell and Weiss,

1977) consisted of twelve geometric patterns with one part

mi:33ing in each item. The child was instructed to identify

which of five possible answers correctly completed the geome-

tric pattern; 5 min. -ere provided. The v,?rbal comprehension

subtest of the Cognitive Ability Test (Heller, Gadicke et al.

1)76) contained 25 items. Children selected a word out of

five possible Choices that corresponded Lost closely in mean-

ing to the key word. All items were read aloud to the chil-

e
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dren as they scanned the booklet. In the Word Classification

Test, children were given three or four semantically related

words, and were asked to select from a list of five or six

the word that was most closely related to the cue words. One

point was given for each correct answer with a total of 25

items. The first three items were read aloud by the experi-

menter, children worked alone for seven minutes on the re-

maining items.

The Curiosity-Interest, Independence Mastery, and Prefer-

ence for Challenge subtests of Harter's Scale of Intrinsic

Versus Extrinsic Orientation in the Classroom were given,

using six items from each subtest. Items consisted of bipolar

statements designed to measure locus of control. Children

were instructed to choose one of the two clauses in each item

that most accurately described their feelings, and then to

mark their degree of confidence -- that is, whether the

statement was really true for them or sort of true for them.

(e.g.,"Jome kids read things because they are interested in

the subject, but other kids read things because the teacher

wants them to.") Mean scores for the three subtests were

computed for each child; a score of 4 represented an intrin-

sic orientation and a mean score of 1 represented an extrin-

sic orientation.

A general attribution questionnaire, developed by Krause

(1)83), consisted of four success and four failure situations

in the classroom, such as a spell-down, geography test,

composition assignment, and math homework. For example, "You

got all the words right on the weekly spelling test. Why did
/0
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this happen ?" For each item, the child ranked two of five

conditions as being the first or second most important reason

for success and failure. The five conditions were: luck,

outside help, effort, ability, and task characteristics (it

was hard/ /it was easy). Three points were given for the

reason ranked first and 1 point was given for a reason ranked

second. Thus each child had ten scores: five for success and

five for failure questions, each with a maximum of 16 points.

Krause (1983) has shown that this method of assessing attri-

butions about academic successes and failures has adequate

psychometric properties.

In Session 2, the Perceived Competence Scale (Harter,

1979) and the Picture task were given. Portions of the

Cognitive and Social subtests of the Harter scale were used.

Three items were included frpm each category, each containing

two bipolar statements, one indicating perceived competence

and the other indicating perceived incompetence. Children

were told to select the statement for each item that most

accurately represented their self-perceptions. For example,

"some kids find it hard to make friends but for other kids

it's pretty easy". One point was given for each response that

ehowel high perceived competence.

the Picture task each child was given a magnetic board

and a set of 24 Pictures of common objects, mounted on 4 x 4

cm cardboards with a magnet attached to the back of each. The

pictures were classified according to categories (e.g.,

clothes, vehicles, animals) with six items in each category.

Each child was given a metal magnetic board, instiucted 10

jl
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arrange the pictures on the board, and then study them. After

two minutes of study, the metal boards were collected. The

children were first asked to write down their prediction of

how many pictures out of 24 they would remember correctly;

then they were given three minutes to write down all of the

individual items they could remember. Finally, a second esti-

mate was made of the number of pictures that might be remem-

bered if a new set of 24 pictures was presented, using the

same procedure and length of study time. The arrangement on

each metal board was photographed and served as a record of

organizational behavior; ARC scores were computed from the

study arrangements (Roenker, Thompson, and Brown, 1971). This

score provided a measurement of clustering behavior for each

subject independent of the number of correctly recalled

items.

A metamemory test was given in Session 3. The test in-

cluded 11 items, four of which were originally developed by

Kreutzer, Leonard, and Flavell (1975). The test measured

task-related strategy knowledge (organization and rehear Al)

and unrelated strategy knowledge (strategies for retrieving

information, remembering an event, memory prediction accu-

r,icy, ease of gist vs, rote recall). All questions in the

batt ?re read aloud by the experimenter. The total pos-

sible score for tok-unrelated metamemory knowledge was 16

points. The maximuL score for task-specific metamemory know-

ledge (i.e., knowledge of organizational strategies) was 12

points. See Kurtz and Borkowski (1984) for more details

about procedures and subtests.
I.2/
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Sessions 4 and 5 were training sessions. Strategy train-

ing generally adhered to procedures developed by Gelzheiser

(1984) for teaching clustering-rehearsal. Session 4 focused

on the purposes and uses of taxonomic organization. Children

in the experimental condition were told that the objective of

taxonomic organization is to put things that are alike into

groups, and that the purpose of organization is to improve

memory. Other methods of organization (e.g., by time, pattern

or random order) were contrasted with taxonomic organization.

Emphasis was placed on understanding organization through

performing two practice sets and discussing reasons for spe-

cific organizational behaviors. In Session 5 the children

were taught a four-step study strategy to improve recall. The

steps were: (1) group objects into taxonomic categories, (2)

name each group, (3) study the items in groups using rehear-

sal, and (4) cluster the items while recalling them. The

steps were reviewed several times, until the children could

name all of the steps and the reasons why they should be

used. A quiz was given at the end of each training session to

assure that the instructions had been understood.

Subjects in the Control condition spent an equal amount

of time with the experimenter in Sessions 4 and 5, but re-

ceived no strategy instructions. They were exposed to the

same stimuli (overheads and quizzes) but with different ques-

tions and dialogues. For example, pictures from the overheads

were used to tell stories; other activities included identi-

fying which of the objects children had seen on the way to

school, choosing "favorite" objects, and identifying which

13
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could be drawn the most easily.

In Session 6, the Word task was given as a measure of

near generalization. Twenty-four words, consisting of 6 items

within each of four categories (e.g., names, fruits, vehi-

cles) were mounted on 1 x 4 cm magnetized boards for the

generalization test. The children were asked to arrange the

words on the metal boards in any way they wished in order to

aid studying. Two minutes were given to arrange and study the

items. The children were then asked to write as many words as

they remembered on a recall sheet. Individual photographs

were taken of the item arrangements follow5ng the study

period, providing an index of clustering behavior; from these

records, ARC scores were computed as measures of organization

activity. Next, a Self-Concept task was given in which the

children ranked themselves in terlas of their abilities in

relation to the rest of the class, ranging from "best in the

class" to "worst in the class". Academic (e.g., reading,

spelling, memory for texts) and non-academic (e.g., height,

sports) items were included. For each item, a child's face on

a bar graph was circled to represent relative portion in the

group. Scores ranged from 12 to -12, with a high score repre-

senting a positive self-concept.

In Session 7 the Picture task was given as in Session 2.

Again, prior to recall children predicted how many words they

would remember. ARC scores were computed for study and recall

behavior. The task-related portion of the metamemory battery

was presented at the end of the session to assess changes in

metamemorial knowledge due to intervening training.
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Results

Training Effects

In order to document the absence of pretraining differ-

ences between experimental groups, a 2(Country) x 2(Groups)

/- -multivariate analysis of variance (MANOVA) was performed,

using Study ARC, Recall ARC, and Recall scores from the

pretraining Picture task as dependent variables. The two

Countries were German and American children, and the two

Groups were the strategy-trained and control conditions. Only

the m,; in effect of Countries was significant, F(3,188) =

24.94. The absence of a Group effect or Country x Group

interaction indicated that pretraining differences between

trained and control children were not significant. The main

effect of Country reflected high pretraining strategic beha-

vior on the part of the German children. For instance, the

mean Study ARC score of the German sample was .615, in con-

trast to .175 for the Americans. Recall means paralleled

strategy differences, with German children recalling 13.12

items compared to 3.09 for American children.

Because the two samples differed before training, analy-

sis of covariance (ANCOVA) was used to analyze training

effects, using pretraining strategy and recall scores as the

covariates. 2(Country) x 2(Groups) x 2(Sessions) repeated

measures ANCOVAs were performed separately on Study ARC,

Recall ARC, and Recall scores from the memory tasks, using

tasks as the repeated factor (Picture Task at maintenance;
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Word Task at transfer). Pretraining Study ARC, Recall ARC,

and Recall were used as the covariates in the respective ana-

lyses. Although the main effect of Session was significant

for Study ARC and Recall scores--indicating that children

were more strat-gic at maintenance than transfer--none of the

interactions involving Sessions were significant. Therefore

the following results reflect mean scores averaged across the

maintenance (Picture) and transfer (Word) tasks. MeRm Study

ARC, Recall ARC, and Recall scores from maintenance and

tra fer, and posttraining metamemory scores are displayed in

Tat

Insert Table 2 about here

ANCOVA on Tudy ARC sores showed a significant

Country x Group interaction, F(1,:3') = 9.04. The Bryant-

Paulson generalization cdf Tukey's test was used for all

contrasts among means adjated for covariates (Huitema,

1=,80). Harmonic means were used in c 'imparisons 1.nvolving

unequal cells. Analysis of the Country x Group interaction

showed that within the U.S. sample, the trained group was

more strategic than the nontrained group, = 7.47.

Differences between the two experimental groups within the

German sample were nonsignificant. Significant main effects

of Country and Group indicated that the German children were

more strategic than the American children, and trained chil-

dren were more strategic than controls, 2.2(1,2,189) = 5.65

and 5.45, respectively.

ja
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The ANCOVA on Recall ARC scores found that only the

Country x Group interaction was significant, F(1,189) = 6.50.

Comparisons among means showed that within the US sample,

experimental children were more strategic than control chil-

dren, Q2(1,2,85) = 2.95. Differences within the German sample

were not significant,

The ANCOVA on Recall scores showed significant main

effects of Country and Group, F(1,189) = 14.03 and 9.34.

Strategy-trained children recalled more items than control

children, and Amel :cans recalled more than Germans with pre-

training difference3 controlled. An examination of the unad-

justed means shows that German posttest recall was higher

than American; adjusted means show the opposite trend, be-

cause German recall was better before training, and American

training gains were relatively greater.

A 2(Country) x 2(Group) analysis of covariance was per-

formed on posttraining metamemory scores, using pretraining

metamemory as the covariate. The main effects of Country and

Group were significant, F(1,189) = 9.92 and 10.61, respec-

tively. American children were higher in metamemory than

German children, and trained children were more metacog-

nitively aware than control children in both countries.

In summary, training was effective, particularly for the

American children. Pretraining analyses showed that, although

American children were higher in metamemory, German children

had higher strategy and recall scores on the memory tasks.

Because the German strategy scores were high before training,

training effects were more pronounced for the American chil-

I]
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dren.

Predicting Memory Behavior and Performance

In order to determine which variables were the most

powerful predictors of performance in the two samples, multi-

ple regression analyses were performed using metamemory, IQ,

pretraining strategy use, academic self-concept, task self-

concept, causal attributions, intrinsic motivation, and per-

ceived competence as the predictor variables. Metamemory

scores were the combined task-related and general metamemory

scores from posttraining. Scores from the Culture Fair, Voca-

bulary, andiWord Classification tasks were combined to create

a measure of IQ. Because of questions regarding Recall ARC as

a valid predictor of strategy use (Bjorklund, 1985; Lang,

1978) Study ARC was used as the pretraining strategy measure.

The attribution score was a weighted difference between ef-

fort scores, and the sum of ability, luck, task, and help

scores for both failure and success items. (I.e., Effort -

(1/4)(Luck + Ability + Task + Help).) Academic self-concept

was the sum of the academic items in the Self-Concept task;

Task Self-Concept used only the item concerning the memory

task. Intrinsic motivation and perceived competence used

summed subscale scores from the two Harter tests (Preference

for Challenge, Curiosity/Interest, and Independent Mastery;

Cognitive and Social).

Regression analyses were performed separately for the

German and American samples, using only strategy-trained

children. The dependent variable_ examined were posttraining
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metamemory, maintenance Study ARC, transfer Study ARC, and

and Recall scores from all sessions. The same predictor

variables were used in all analyses.

Results of the regression analyses for the U.S. and

German samples are shown in Tables 3 and 4, respectively. For

Insert Tables 3 and 4 about here

all analyses, only those variables are reported which exceed

a probability level of .10. In general, metamemory was the

best predictor of strategy use in the American sample, while

pretraining strategic behavior was the best indicator for the

German children. Pretraining metamemory was the best predic-

tor of metamemory at posttest for both samples. Additional

step-wise regression analyses found that pretraining metame-

mory accounted for 32.7% of the variance in posttraining

metamemory in the U.S. sample, and 20.4% of the variance for

the German children. Metamemory was also an important predic-

tor of recall for both samples.

R-square values for strategy scores ranged

from .25 to .31 in the two samples; the R-- square for post-

training metamemory was .38 for the American children,

and .30 for the Germans. Multiple R-squares for the recall

analyses ranged from .28 to .34 in the U.S. sample. In con-

trast, recall at transfer for the German sample showed an

R-square value of .16; maintenance recall and pretraining

recall values were .22 and .37, respectively.

Thus the regression analyses showed different patterns

19
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of results among German and American children. Metamemory and

IQ were the most important predictors of strategic behavior

in the American sample, while pretest strategy scores emerged

as an important predictor variable for the Germans. Step -wise

regression analyses affirmed the importance of metamemory as

a performance predictor for both samples.

Causal modeling

A causal modeling procedure was used to assess the

impact of intelligence, self-concept, attributional style,

and intrinsic motivation on strategy use during pretest,

metamemory, strategy use in the transfer and maintenance

tasks, and recall accuracy on the maintenance task. Identical

structural equation models were constructed for both the

German and American samples (experimental groups only). The

computer program LVPLS (Latent Variable Partial Least

Squares) developed by Lohmbller (1983, 1984) was used to

estimate the model. Given the fact that sample sizes were

relatively low and that the multivariate normality assumption

did not hold for all variables included in the analysis,

important requirements for the use of confirmatory maximum-

likelihood estimation procedures such as LISREL were not met.

As a consequence, an exploratory 'soft modeling' approach was

preferred that relied on a distribution-free least-square

estimation procedure. LVPLS aims only at consistency and is

insensitive to impurities in the model and the data (cf.

Wold, 1982).

With regard to the measurement model relating observed
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variables and latent constructs, the following assumptions

were made: The intell,gence factors was assumed to consist of

the subtest 'matrices' of the Culture Fair Intelligence Test

and the tw' subtests of the Cognitive Abilities Test men-

tioned dove. The Self-Concept constru,' included three va-

r'11'.es, namely, the cognitive and social competence sub-

:wales of Harter's Perceived Competence Scale and the subtest

of the Self-oncept Task assessing academic self-concept. The

three subtests of Harter's Scale of Intrinsic Versus Extrin-

sic Orientation in the Classroom were used to represent

intrinsic motivation, and the attribution factor was repre-

sented by two components, namely, effort attributions in

success and failure situations.

These four latent variables (intelligence, self-concept,

locus of control, and attributions) were used as exogeneous

factors in the model. Therefore they are not further ex-

plained in the model. It was assumed that the exogeneous

constructs should influence strategy use during pretest (re-

presented by the two ARC scores for study and recall organi-

zation), which in turn should influence metamemory (represen-

ted by the task-related and general metamemory components).

The exogeneous constructs, strategy use during pretest, and

metamemory were expected to predict strategy u3e at transfer

and maintenance, both of which should directly influence

recall performance during posttest. Both strategy factors

were represented by ARC scores for study and recall organiza-

tion, whereas the performance factor had only a single,

observed variable to define it.
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Figures 1 and 2 show the path diagrams obtained for the

American and German samples, respectively. Only the structu-

ral coefficients among the nine latent variables are included

in order to guarantee greater clarity. The intercorrelations

among the four latent exogeneous constructs .and the other

latent variables are depicted in Table 5.

The results of the LVPLS analyses indicate that different

structural models must be assumed for the German and American

samples. Obviously, a more parsimonious solution was obtained

for the American sample. Moreover, a slightly better data fit

was obtained for this model than for that of the German

sample. The model estimated for the American sample explained

more variance in the posttest strategy and recall measures

(44% and 44%), than the model for the German sample (38,k; and

55%) .

By and large, the IQ variable had the largest impact on

strategy use and metamemory in both samples, compared with

the influence of the remaining exogeneous constructs. IQ

predicted strategy use during pretest in the German sample

but not in the American sample. The path structures of the

two models reflect the different relationships between per-

formance and strategy use at pretest, and the different

effect of training within the two samples: Although strategy

use at pretest did not have an important influence on meta-

memory and subsequent strategy use in the American sample,

there was a remarkably stronger impact of strategy use at

pretest on metamemory and strategy use during transfer and

maintenance for the German children. Given the relatively
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high levels of strategy use in the German sample for all

three memory tasks and the lack of inherent attractiveness in

this type of task, it is not surprising that intrinsic moti-

vation influenced strategy use at transfer and maintenance.

On the contrary, differences in motivation did not play an

important role in the prediction of strategy use after train-

ing for the American children, probably due to the fact that

training benefits were equally beneficial for all subjects.

An interesting difference in the structural pattern of

results concerns the roles of self-concept and causal attri-

butions in the two samples: In the German sample, self-

concept was related to strategy use at pretest, whereas

causal attributions primarily influenced metamemory. In con-

trast, attributional style influenced strategy use at pretest

in the American sample, and self-concept had a strong impact

on metamemory.

The causal modeling procedure used in the present study

allows for a test of the so-called "bidirectionality hypothe-

sis" (Flavell, 1978): strategy use influences metamemory, and

metamemory in turn influences subsequent strategy use. As can

be seen from Figures 1 and 2, results for the American and

German samples were different with regard to this hypothesis.

For the American sample, strategy use at pretest affected

subsequent metamemory, and metamemory in turn positively

influenced strategy use at both transfer and maintenance.

This finding seems to confirm the "bidirectional hypothesis".

On the other hand, only the first part of that hypothesis

could be confirmed for the German sample. That is, strategy
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use at pretest influenced subsequent metamemory, but no fur-

ther impact of metamemory on subsequent strategy use was

found. One possible explanation for this finding is that

clustering during sorting and clustering during recall were

already high at pretest for the German subjects, so that no

significant improvements during transfer and maintenance

could occur for these children. Probably as a consequence,

metamemory had an important direct influence on recall per-

formance for the German sample.

Taken together, these findings underline the importance

of metamemorial knowledge for children's performance in

sort/recall tasks, compared to the effects of the motivation-

al and personality variables assessed in the present study.

Some of the differences in the structural patterns of the

causal modeling results between the two samples are reflected

in the intercorrelations among the latent constructs depicted

in Table 5. An inspection of Table 5 reveals that the most

striking differences between samples concern the correlations

Insert Table 5 about here

of the self-concept variable and pretest strategy use with

the remaining factors. Whereas the differences found for the

strategy use variable are not surprising (see above), the

considerable differences found for the self-concept construct

may indeed reflect cross-cultural differences. That is, they

may be due to a more pronounced emphasis on the formation of

positive self-esteem in American children. But as there are

ovi
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no empirical data available comparing educational practices

in American and German elementary schools, one can only

speculate about this point.

Discussion

Flavell (1978, 1979) has suggested that cognitive expe-

riences have contextual roots in the home, school, and commu-

nity. Little is known, however, about the exact ways in which

these sources of influence impact the emergence of cognitive

skills in young children. The present study represents an

initial attempt to discover if personal, motivational, and

intellectual factors, which are likely culturally-specific,

require different or similar theoretical models in order to

explain strategy based performance in German and American

children. The data lead us to conclude that distinct models

are necessary to understand the remote causes- -but not the

proximate cause--of strategy transfer. In both countries, the

proximate cause of recall was the same: an appropriately

applied strategy. This is consistent with a large body of

evidence (Borkowski and Cavanaugh, 1979), showing the essen-

tial role of strategic behavior in producing superior per-

formance, especially in young children or deficient learners.

In addition, metamemory (which in both samples was influenced

by personal or motivational factors) was directly related to

high levels of recall for all children.

The remote causes of strategy use, however, were dispa-

ss
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rate in the two samples. Fir German children, who displayed

spontaneous use of the clustering strategy prior to training,

strategy use at pretest showed the stronges path to strategy

use at posttest, with self-concept and intrinsic motivation

also having direct links. In contrast, the attributional

style and IQ of American children showed the strongest rela-

tionships with strategic use at posttest. Hence, an inte-

resting picture of different causes of strategy use and

metamemory emerged in the two samples. Although both strategy

use and metamemory are predictive of superior recall indepen-

dent of cultural contexts, the factors which influence these

constructs appear to be different in the two cultures. What

seems clear is that personal-motivational factors are related

to both strategy use and metamemory; how these patterns

develop, however, remains an unanswered question. The data

point to two constructs that might clarify the issue: sponta-

neous strategy use and attributional style.

German children generally displayed an effective use of

the clustering-rehearsal strategy without experimenter

prompting. We suspect that early school experiences lead

German children to approach problem-solving tasks with a

greater emphasis on the deployment of strategic skills.1 Al-

though U.S. children were superior to German children in

memory knowledge, they were less likely to display that

knowledge through task-appropriate strategic behavior at

pretest. With minimal training, however, they successfully

learned and utilized the strategy to the same extent as the

German children. We are tentatively persuaded that German

Jja
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children are superior in "attack" or deployment skills that

lead them to use existing metamemJrial kniwledge more effi-

ciently. This scenario squares with pretest and posttest

strategy use scores, which were in both instances influen,:ed

by IQ and, in the latter case, by pricx strategy use. If this

hypothesis is correct, cultural differences are likely to be

found in tests of problem-solving and executive functioning

(c.f. Borkowski et al., 1985).

With respect to attributional styles, interesting dif-

ferences emerged. Kurtz and Borkowski (1984) found that young

American children who successfully acquired and generalized a

new strategy tended to attribute their final successes to

effort expended rather than to non-controllable factors such

as luck or ability. Consistent with these data, attribution

styles (reflecting the importance of effort) were directly

linked to strategy use in the U.S. but not in the German

sample. In fact, in explaining the reason for succsessful

classroom performance in a hypothetical situation (e.g., a

spelling test), American children were twice as likely to

choose effort as German children, who tended to choose ef-

fort, luck, and ability with equal probability. Children in

the U.S. sample rarely selected luck as the reason for their

classroom successes. With respect to failure outcomes, the

same pattern emerged: German children were twice as likely as

the Americans to claim they were simply unlucky when e,:plain-

ing classroom failures.

Weiner and colleagues hypothesized that cultural con-

texts may alter the motivational pattern for causal attri-

47



Metamemory and Motivation 2E

buttons (Weiner, 1974; 1979; Weiner and Peter, 1973). With

cognitive development the child has an increased capacity to

reflect on the reasons for academic achievements and failures

in a more complex fashion. Whereas the young child typically

focuses on outcome rather than effort expended, the older

child understands more about the value of work in actualizing

learning potential. It is important to recognize that culture

alters this pattern of attributional development. For in-

stance, Salili et al. (197b) found different attributional

patterns in Iranian and U.S. children and adolescents, with

ability more positively valued in Iran but effort dominant in

both cultures in explaining positive outcomes. In the same

vein, the present data suggest differential attributional

patterns in U.S. and German children (with both ability and

luck chosen more frequently in the German sample). More

important, cultural differences in self-attributions produced

different linkages with spontaneous and acquired strategy

use.

In summary, cultqrally-linked attributional styles were

underlying factors explaining individual differences in stra-

tegy use for U.S. children but not for German children. It

should be noted that in the latter group, but not the former,

self-concept was highly related to strategy use on multiple

occasions, lending credibility to our interpretation of dif-

ferential personal-motivational factors influencing metacog-

nition and cognition in German and American grade school

children. We beliEve that theoretically salient environmental

factors in the home and school need to be measured and then
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related to personal, motivational, and metacognitive factors

to create more accurate and compreher.sivg models of cognitive

performance in different cultural settings. The net results

should be broader theories of cognition that focus on the

multiple causes and multiple consequences of metacognition

and motivation.
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Table 1: Overview of sessions and test instruments

I. Session 1
A. Culture Fair Intelligence Test
B. Vocabulary Test
C. Word classification test
D. Harter's Scale of Intrinsic Versus Extrinsic Orientation

to the Classroom -- 3 subtests
1. Curiosity interest
2. Independent mastery
3. Preference challenge

E. General attribution questionnaire

II. Session 2
A. Perceived Competence Scale
B. Sort Recall for Pictures (Picture) task

III. Session 3
A. Metamemory test

IV. Session 4
A. Training--explanation of taxonomic organization

V. Session 5
A. Training--how to use taxonomic organization to improve

recall

VI. Session 6
A. Sort Recall for Words (Word) task
B. Self-concept task

5 week interval

VII. Session 7
A. Sort Recall for Pictures (Picture) task
B. Metamemory test for task-related items

3h



Table 2. Strategy, recall, and metamemory means after training

USA FRG

Maintenance
Study ARC

Transfer
Study ARC

Maintenance
Recall ARC

.674
(.449)

.578
(.470)

.588
(.310)

.886
* (.274)

.786
(.358)

.614
(.368)

Strategy-
trained Transfer .590 .601

Recall ARC (.344) (.368)

Maintenance 12.90 13.61
Recall (3.31) (4.00)

Transfer 12.40 12.59
Recall (3.95) (3.74)

Posttraining 7.86 5.65
Metamemory (3.15) (1.87)

n = 70 n = 80

Maintenance .409 .856
Study ARC (.506) (.315)

Transfer .166 .777
Study ARC (.406) (.356)

Maintenance .419 .640
Recall ARC (.333) (.428)

Control
Transfer .540 .760
Recall ARC (.343) (.376)

Maintenance 12.45 12.04
Recall (4.38) (3.91)

Transfer 10.80 11.42
Recall (4.73) (2.98)

Posttraining 6.00 4.92
Metamemory (3.08) (2.22)

n . 20 n ... 24

Standard deviations appear in parenthesis



Table 3; Multiple regression a4lalyses--American sample

Dependent Predictor Beta Simple t 2 (2-tail)
Variable Variable Correlation

Coefficient

Transfer Pretest
Study ARC Metamemory .38 .43 2.56 .01

IQ .26 .37 1.96 .05

Maintenance Pretest
Study ARC Metamemory .41 .46 2.83 .01

IQ .27 .42 2.04 .05

Posttest Pretest
Metamemory Metamemory .49 .58 3.61 .001

Pretest Pretest
Recall Study ARC .46 .47 4.13 .0001

Perceived
Competence .22 .30 1.81 .07

Transfer Pretest
Recall Metamemory .34 .48 2.35 .02

IQ .25 .40 1.96 .05

Perceived
Competence .23 .35 1.86 .07

Maintenance Pretest
Recall Metamemoi/ Al 1.74 .09

IQ .23 4. 1.68 .10



Table 4: Multiple regression analyses--German sample

Dependent Predictor Beta Simple t
Variable Variable Correlation

Coefficient

Transfer Pretest
Study ARC Study ARC .43 .49 3.89

IQ .22 .33 1.98

Maintenance Pretest
Study ARC Study ARC .43 .40 3.80

Task
Self-concept .25 .16 1.95

Posttest Pretest
Metamemory Metamemory .49 .46 4.48

Perceived
Competence .22 .23 1.92

Pretest Pretest
Recall Metamemory .44 .53 4.22

Transfer Attributions .21 .28 1.81
Recall IQ .22 .29 1.78

Maintenance Pretest
Recall Metamemory .34 .39 2.90

IQ .22 .32 1.84

2 (2-tail)

.0002

.05

.0003

.05

.0001

.06

.0001

.07

.08

.01

.07

37



Table 5: Intercorrelations

American sample

among the latent factors

(2) (3) (4) (5) (6) (7) (8) (9)

(1)

(2)

(3)

(4)

(5)

(6)

(7)

(8)

(9)

IQ

Self-concept

Motivation

Attribution

Strategy use
(pretest)

Metamemory

Strategy use
(transfer)

Strategy use
(posttest)

Recall
(posttest)

.26 .29

.35

.14

.20

-.02

.10

.07

.17

.15

.51

.45

.27

.33

.23

.34

.20

.18

.02

.01

.34

.48

.21

.25

-.09

.15

.46

.57

.42

.17

.29

.12

.25

.42

.33

.61

101. ONO

German sample

(2) (3) (4) (5) (6) (7) (8) (9)

(1)

(2)

(3)

(4)

(5)

(6)

(7)

(8)

(9)

IQ

Self-concept

Motivation

Attribution

Strategy use
(pretest)

Metamemory

Strategy use
(transfer)

Strategy use
(posttest)

Recall
(posttest)

.13 .12

.10

.05

.23

.01

.37

.25

.11

.14

.26

.01

.07

.36

.36

.23

.08

.29

.14

.47

.17

.36

-.03

.30

-08

.46

.25

.46

.39

.06

.18

-15

.21

.41

.24

.45

3g



Figure Captions

Figure 1. LVPLS model for the American sample

Figure 2. LVPLS model for the German sample
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