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The Effects of Intelligence, Self-Concept, and
Attributional Style on Metamemory and Memory
Behaviour

Wolfgang Schneider, Joachim Korkel and Franz E. Weinert
Max Planck Institute for Psychological Research, Munich

The influence of intelligence, self-concept, and causal attributions on
metamemory and the metamemory-memory behaviour relationship in
grade-school children was studied. Following the assessment of intelligence,
self-concept, and causal attributions, 150 children from each of grades 3 and
5 were given a metamemory interview and a sort-recall task. Metamemory,
strategy, and recall scores increased with age. Causal modelling (LISREL)
analyses using latent variables were conducted to assess the effects of the
constructs intelligence and “hope of success” (i.e., the attributional and
self-concept variables) on metamemory and memory behaviour. Hope of
success significantly influenced metamemory and memory performance in the
older children, but not in third graders. However, intelligence had an impact
on metamemory in all age groups. But since metamemory still had a
significant direct effect on memory behaviour, the study provides support for
the assumption that metamemory remains an important predictor of memory
behaviour even after the influence of conceptually related constructs has
been taken into account.

INTRODUCTION

Research on the development of children’s metamemory, that is, their
knowledge about their own memory functioning and the memory system
(Flavell & Wellman, 1977), has been stimulated by the assumption that
metamemory plays a role in strategy development during the elementary
school years. Although a stable and high correlation between metamemory
and memory behaviour is not always to be expected (cf. Flavell, 1978;
Weinert, in press), one of the most frequent arguments in favour of
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studying metamemory was that in general there should be a close relation-
ship between metamemory and performance in various memory tasks.

Many earlier attempts to demonstrate causal linkages between
metamemory and memory behaviour, however, were unsuccessful, particu-
larly when organisational strategies in sort-recall tasks were investigated
(Cavanaugh & Perlmutter, 1982). The unexpected results could have been
due to two factors. First, metacognitive—cognitive linkages may be lower for
pre-existing organisational strategies than for maintenance and transfer of
newly learned and instructed strategies. In fact, a meta-analysis of the
literature (Schneider, 1985) revealed that much stronger links between
metamemory and use of organisational strategies were found in studies that
included strategy training and a transfer paradigm. This may be because
transfer requires a decision about whether to use or to abandon a previ-
ously learned strategy (cf. Borkowski, Reid, & Kurtz, 1984; Cavanaugh &
Borkowski, 1980).

Second, poor assessment of metamemory in the earlier studies may have
contributed to the disappointing results (Kurtz, Reid, Borkowski, &
Cavanaugh, 1982). More recent investigations into the metamemory-
memory behaviour relationship include more reliable metamemory
assessment procedures and succeed in demonstrating important roles for
metamemory in strategy acquisition, maintenance, and generalisation in
sort-recall tasks (e.g. Borkowski, Peck, Reid & Kurtz, 1983; Kurtz &
Borkowski, 1984). Undoubtedly, improving reliability of metamemory
assessment techniques is necessary to establishing and proving construct

validity. It is not sufficient, however. Metamemory is closely related to
~ constructs like intelligence and self-concept, as well as variables tied more
closely to personality and affect such as causal attributions, and cognitive
style (see Borkowski, 1985; Flavell, in press). Given this conceptual
overlap, the theoretical value of the metamemory construct depends on
whether it still predicts memory behaviour and performance when its
interrelationship with related cognitive and affective student characteristics
has been taken into account. This hypothesis was tested i in a few recent
studies.

Borkowski et al. (1983) and Kurtz et al. (1982) found that the corre-
lation between metamemory and strategy use remained sigmﬁcant when
performance on an intelligence test was partialled out. More importantly,
whereas metamemorial knowledge did predict subject’s use of a previously
trained learning strategy, 1.Q. failed to predict strategy use on transfer
tasks. Similarly, Borkowski et al. (1983) reported significant zero-order
correlations among metamemory, 1.Q. and impulsivity. However, the
correlation between metamemory and use of a strategy with impulsivity
partialled out remained significant, whereas the cognitive tempo-strategy
use correlation was not significant when metamemory was removed. These
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findings support the discriminant validity of metamemory relative to
intelligence and cognitive style, and with respect to performance.

With regard to causal attributions, different conceptualisations can be
found in the metamemory literature. Causal attributions have been used as
indicators of metamemory, that is, strategy knowledge (Fabricius & Hagen,
1984; Lodico et al. 1983). In Fabricius and Hagen'’s study, for example,
subjects were asked what had affected their recall in a sort-recall task.
Subjects’ reference to category sorting strategies as a causal factor was used
as an indicator of causal attribution and found to predict use of effective
memory strategies. On the other hand, Kurtz and Borkowski (1984)
referred to, Weiner’s (1980) general attributional model by assessing
subjects’ perceived causes for hypothetical outcomes via questionnaires.
That is, the four perceived causes of success and failure (ability, effort, task
difficulty, and luck) were comprised within two causal dimensions: locus of
control (internal or external) and stablhty (fixed or variable). According to -
this classification scheme, ability is internal and stable, while effort is
internal and variable. On the other hand, task difficulty is external and
stable, whereas luck is both external and variable.

When analysing the effects of causal attributions on metamemory and
strategy use, Kurtz and Borkowski found chlldren who attributed success
to controllable factors like effort both to be more strategic and higher in
metamemory than those who attributed task outcomes to non-controllable
factors like ability or task difficulty. However, no comparisons of the
relative impact of causal attributions and metamemory on strategy use
were reported in the aforementioned studies.

Taken together, all these studies confirm the assumption that metamem-
ory, intelligence, causal attributions, and cognitive style are interrelated in
that they show some overlap on the conceptual as well as operational level.
But at the same time they provide some evidence that metamemory
remains an important predictor of memory behaviour even when the
impact of related constructs has been partialled out.

In the present study, a more conservative test was made. of metamem-
ory’s independent impact on memory behaviour and performance. This
study differed from those described above in three ways. First, uninstructed
sort-recall learning was studied instead of maintenance and transfer follow-
ing strategy teaching. Although the context of sort-recall learning did not
prove favourable for the emergence of close metamemory—memory con-
nections in earlier studies, we believed that a more reliable assessment of
metamemory might be sufficient to reveal stable metamemory-memory
behaviour relationships.

Second, the influence of theoretlcally competing concepts on . the
hypothesised relanonshlps between metamemory and memory behaviour
was assessed in this study by simultaneously considering the role of
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verbal and nonverbal intelligence, self-concept, and causal attributions.
Specifically, these three constructs were included along with metamemory
to build a structural model relating memory performance to all four
variables. This approach should provide a much stronger test of the
hypothesis that metamemory has an independent impact on memory
behaviour and performance.

Third, alatent variable causal modelling approach (LISREL) was chosen
to study the metamemory—memory relationship more adequately. Recent
studies on the area (cf. Fabricius & Hagen, 1984; Paris, Newman, &
McVey, 1982) have used causal modelling (path analysis) with manifest
variables to describe and explain the role of metamemory in the prediction
of strategic behaviour and recall. The approach used in the present study is
an advance over these previous analyses in two respects. First, measure-
ment error in observed variables is taken into account. Second, the
structural (causal) relationships are analysed on the construct level and not
on the level of manifest variables.

Sketch of the Study

In a first session, third and fifth graders were administered several intelli-
gence tests along with questionnaires assessing their self-concept and causal
attributions. In a second session, a metamemory interview was given,
followed by a sort-recall task. In order to assess children’s category sorting
strategies, they were instructed to do anything with the stimuli that would
help them to remember them better. After the sorting and study period,
subjects first predicted the number of items that could be correctly recalled.
This prediction reflects one aspect of memory monitoring and served as a
second indicator of metamemory. Then, they recalled as many items as
possible. Immediately after recall, subjects’ ability to predict their recall for
a future, highly similar sort-recall task was tested. Aspects of the children’s
memory behaviour, specifically, their sorting during study and clustering
during recall, was assessed by calculating the adjusted ratio of clustering
(ARC) scores developed by Roenker, Thompson, and Brown (1971).
Sessions were separated by two week intervals.

METHOD
Subjects |
Subjects were 150 children from each of grades 3 and 5 drawn from several
elementary and high schools located in middle-class neighbourhoods in the

area of Heidelberg, West Germany. There were approximately equal
numbers of boys and girls in each grade. Mean ages were 9 years 2 months
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and 11 years 4 months for the third and fifth grade children, respectively.
Testing was done in the middle of the school year.

Materials

Two subtests assessing verbal intelligence were selected from the Cognitive
Abilities Test (Heller, Gaedicke, & Weinlider, 1976). The verbal com-
prehension subtest requires that subjects select a word out of five possible
choices that corresponds most closely to an underlined keyword. In the
word classification test, children were given three or four keywords that
belonged in one category and were asked to choose one word out of five
that would fit best into the same category as the keywords. :

In addition, an assessment of nonverbal intelligence, the matrices subtest
of the Culture Fair Intelligence Test:(Cattell & Weiss, 1978), was given.
For each of the 12 items children were instructed to identify whlch of five
possible answers completed a geometric pattern. :

Subjects’ attributional style was assessed with a self-constructed ques-
tionnaire consisting of 16 items. Eight items referred to success situations;
the other eight described failure situations. Half of the success and failure
items related to classroom memory situations (e.g. “Imagine you did a
spelling test and remembered all important spelling rules—why?”’) while
the other half depicted memory in everyday life (e.g. “‘Imagine you have to
do errands and manage to remember all items that you are supported to.
bring-home”). One point was given for each internal (i.e. high ability or
high effort) attribution concerning a success situation, and for every
variable attribution (i.e. bad luck or low effort) relating to a failure
situation. A sum score collapsed across situations was computed that,
according to recent achievement motivation approaches (cf. Heckhausen,
1977, 1982), should reflect subjects’ tendency towards success orientation.

Two operationally distinct self-concept scales were administered. A
20-item self-concept questionnaire assessed subjects’ perceived compe-
tence in school and memory-related contexts. Subjects had to judge if the
statements given were either true or not true for them. One point was given
for each answer indicating a positive self-concept. In the second self-
concept task, subjects were presented a sheet of paper with 30 schematic
faces in a line from top to bottom of the page. It was explained that the
faces represented the children in their class. The one at the top represented
the child who did best at reading and so on to the worst performer. Besides
reading, other academic (e.g. 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 position in the group.
Scores ranged from 1 to 30, with a high score representing a positive
self-concept (cf. Nicholls, 1978).
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One part of the metamemory battery assessed general aspects of the
metamemory (e.g. knowledge about text processing and about the differ-
ence between gist recall and rote recall of stories). It consisted of nine items
that were modelled on those originally developed by Kreutzer, Leonard and
Flavell (1975). Seven of these items were scored 1 point, the other two
were worth 2 points. A task-specific component of metamemory was
assessed by one additional complex item that assessed subjects’ strategy
preferences in a sort-recall task. A list of categorisable words was given in
random order for this item, and the subjects had to rank-order six different
study strategies with regard to their efficacy for learning the word list. Two
of the strategies were not useful at all (e.g. looking at the short words first
and then on the longer words). Two other strategies were of some help
(e.g. rehearsing each word once). Finally, a grouping strategy and a
cumulative rehearsal strategy were best. One point was awarded for correct
classification of each strategy as useless, average, or good. Sum scores were
computed for both the general and the task-specific component of
metamemory. Maximum scores were 11 points and 6 points for the general
and the task-specific components, respectively. In addition to subjects’
verbalisable metamemory, memory monitoring was included as a third
component of metamemory. Here, prediction accuracy concerning recall
was assessed by taking the log of the ratio between prediction and recall.
The absolute value of the log was used because the degree of under- or
over-estimation was not a relevant issue.

In the ‘“‘sort-recall for words” (Words) task, each child was given a
magnetic board and a set of 24 words that were mounted on 1cm X 4cm
magnetised cardboards. The words could be classified according to four
categories (names, body parts, animals, professions) with six items in each
category. The number of correctly recalled items served as an index of the
subject’s memory performance..

Procedure

All children were tested in groups of 15 to 20. In the first session, subjects
received the intelligence tests, followed by the attributional style question-
naire and the two self-concept scales. In the second session, children were
given the metamemory questionnaire. All items were read aloud to the
children as they scanned the booklet.

In the Word task presented in the final session, each child was given a
metal magnetic board and instructed that they had two minutes to arrange
the words on the board in order to study them. They were told that another
two minutes would be given for study and that they then would be asked to
recall as many words as possible. Screens were used to prevent children
from copying other’s sorting of the words on the magnetic boards. After
two minutes of study, the metal boards were collected and photographed in

Downloaded from http://jbd.sagepub.com at Universitatsbibliothek on December 15, 2009


http://jbd.sagepub.com

METAMEMORY AND MEMORY BEHAVIOUR 287

order to serve as a record of sorting behaviour. Thus cluster indices (ARC
scores) could be obtained for both sorting during study and clustering
during recall. Next, prediction and recall sheets were distributed. Subjects
were first asked to predict how many words out of 24 they would be able to
remember correctly. Then, the prediction sheets were collected, and the
subjects were given three minutes for recall. After recall, a short question-
naire was given assessing children’s strategies while sorting and studying
the items. Subjects had to select those strategies out of a total of 11
strategies that they really used. Only four of these strategies (e.g. grouping,
cumulative rehearsal) were useful in the context of sort-recall tasks, and
one point was awarded for selection of any of these strategies. Next, a
second estimate was made of the number of words each child might
remember if given a similar, new set of 24 words to study, using the same
procedure and length of study time.

RESULTS

Intelligence, Self-Concept, and Attributional Style

Mean scores and standard deviations for the various intelligence, self-
concept, and attributional variables obtained in the two age groups are
displayed in Table 1.

Multivariate analyses of variance (MANOVAs), followed by univariate
ANOVAs, using grade level as the independent variable and the intelli-
gence, self-concept, and attributional style variables as dependent variables
revealed statistically significant age differences for all variables depicted in
Table 1 (a significance level of P < 0.05 was used throughout this section;
the cutoff F-value was 3.85).

Not surprisingly, fifth graders significantly outperformed third graders in
all three intelligence subtests. Similarly, they significantly differed from

TABLE 1
Mean Scores for -Intelligence, Self-concept, and Attributional Style
Measures
Variables Grade 3 ) Grade 5
Classification 13.32 (5.06) 15.17 (5.12)
. Verbal comprehension 14.65 (5.66) 17.59 (5.21)
Matrices 6.57 (2.57) 7.55 (2.52)
Self-concept (verbal) 12.62 (3.32) 10.82 (3.15)
‘Self-concept (nonverbal) 13.54 (3.21) ©10.71 (4.92)

" Auributional style 2.61 (7.03) 6.87 (7.87) -

“Standard deviations in parentheses
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TABLE 2
Mean Scores for Metamemory, Memory Behaviour, and Memory Per-
formance measures®

Variables : Grade 3 Grade 5
Task-specific Metamemory 3.49 (1.31) 3.90 (1.24)
General Metamemory 5.22 (1.59) 6.73 (1.34)
ARC Clustering (Sorting) 0.31 (0.45) 0.47 (0.43)
ARC Clustering (Recall) 0.29 (0.41) 0.54 (0.48)
Reported Strategies 2.13.(1.16) 2.89.(1.01) -
Estimation Accuracy 1 0.17 (0.15) 0.16 (0.12)
Estimation Accuracy 2 0.16 (0.16) 0.12 (0.10)
Recall ' 10.51 (3.84) 15.00 (4.48)

2Standard deviations in parentheses

third graders in that they showed a lower, that is, more realistic self-
concept and more success-orientation in the attributional scale.

Metamemory, Memory Behavuour, and Memory
Performance

Means and standard deviations for all memory-related measures included
in data analysis are given in Table 2, separately for each grade. MAN-
OVAs using grade as the independent variable were performed separately
for the two prediction, metamemory (general and task specific), strategy
use (recall ARC, study ARC) and recall measures depicted in Table 2.
With the exception of the first recall prediction, significant age differences
were found for all dependent variables. Consistent with the literature, fifth
graders showed higher metamemory, were more strategic in the sort-recall
task and remembered more items than the younger children.

Causal Modelling using Latent Variables

The computer program LISREL VI (Jéreskog & Sorbom, 1984) was
chosen to analyse the influence of 1.Q., self-concept, and causal attribu-
tions on the metamemory—memory behaviour connection using the level of
latent variables. LISREL consists of two parts: while the measurement
model defines the relationship between observed. variables and unmeas-
ured hypothetlcal constructs, the structural equation model (i.e. “‘causal”
model) is used to specify the causal links among the latent variables.
Maximum likelihood estimates of measurement and causal parameters are
obtained s1multaneously, LISREL makes use of all mformatlon in the data
about each parameter in generating its estimates. The efficiency of a given
model is evaluated by a chi-square goodness-of-fit statistic which is a direct
function of the discrepancy between the sample covariance matrix and that
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reproduced by the parameter estimates of the model. A large chi-square
(relative to the degrees of freedom) indicates that the model does not
provide a plausible representation of the causal process. Additionally, the
so-called goodness-of-fit index (GFI) and the root mean square-residual
(RMR) can be used as measures of overall fit of the model. GFI is a
measure of the relative amount of variances and covariances jointly
accounted for by the model and should vary between zero and one (with
higher scores indicating better fit). The root mean square residual RMR is
a measure of the average of the residual variances and covariances. Here,
acceptable model fit is indicated by values close to zero.

The measurement model was constructed as follows: the intelligence
construct was represented by the three 1.Q. subtests described above. The
two self-concept scales and the attributional style questionnaire were taken
to build up one single construct which was labelled “hope of success”.
According to Heckhausen’s (1977, 1982) cognitive model of achievement
motivation, the hope of success construct can be characterised as highly
generalised expectancy of success, correlated with a realistic personal
standard and a motivation-enhancing attribution pattern. As both the
self-concept measures arid the sum score computed for the causal attribu-
tion indicators reflect subjects’ tendency toward success orientation, the
factorial combination of these variables is thought to represent personality
dispositions in the form of motive constructs described by Heckhausen.
Metamemory was comprised of the two components described above (i.e.
task-specific and general metamemory). The latent memory monitoring
variable consisted of the two estimates of recall accuracy measures men-
tioned above. The memory behaviour construct consisted of the two
clustering indices for sorting and recall as well as the children’s strategy
reports. The representation of the construct memory performance caused
some problems because only one indicator (i.e. one recall measure) was
available in the present study. Therefore, children’s recall in the same
sort-recall task given about 10 months later was chosen as a second
performance indicator. An average correlation of r = 0.65 between the
two recall measures was regarded sufficient to justify the inclusion of the
second recall score in the measurement model.

The specification of the complete causal model chosen in the present
study was determined by both the sequence of sessions and our knowledge
about interrelations among the variables in question. As to the first aspect,
the logic behind is that variables assessed earlier should influence subse-
quent variables. This does not mean, however, that a randomly chosen
sequence of experimental sessions should dictate the nature of a causal
model. The sequence chosen in the present study reflects our understand-
ing of the interrelationship among the intelligence, motlvatlonal and
memory-related measures based on the literature.

Intelligence, self-concept, and causal attributions have been shown to
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affect metamemory and memory behaviour in earlier studies (e.g.
Schneider, Borkowski, Kurtz, & Kerwin, in press). Similarly, these meas-
ures were thought to influence the memory-related measures in the present
model. In accord with previous studies (Fabricius & Hagen, 1984; Paris et
al.; 1982), the causal model further specified that children’s metamemory
leads to strategic behaviours which in turn improve recall.

Thus the complete model specified that intelligence, self-concept, and
causal attributions should influence subjects’ verbalisable knowledge about
memory (i.e. metamemory), which in turn should affect memory monitor-
ing processes. Further, both components of metamemory (i.e. verbalisable
knowledge and monitoring) are thought to influence strategic behaviour
directly in the sort-recall task. Finally, metamemory as well as strategic
behaviour should directly affect performance in the memory task.

As it is not clear from the literature how the relationship between
intelligence and hope of success should be modelled, three different models
were specified. In the first model (model A), intelligence and hope of
success served as independent, exogeneous factors. This means that they
were not further explained in this model. The only difference between this
model and the two other specifications was that either intelligence was
thought to influence hope of success (model B) or vice versa (model C). As
a consequence, only one exogeneous factor was included in models B and
C.
All three models were estimated and tested separately for the two age
groups. All analyses to be described were based on covariance matrices. In
both age groups, only model B (intelligence influences Hope of Success)
yielded x* values indicating acceptable data fit (x> = 109.49, df = 89 for
third graders, x* = 117.30, df = 94 for fifth graders, P’s > 0.05). The
differences in x> values among the three models within each age group
form x? statistics that can be used to test the importance of the parameters
that differentiate the models. According to these comparisons, consider-
ably better data fit was obtained for model B, compared to models A and
C, regardless of age group. On the other hand, models A and C did not
differ significantly from each other, irrespective of age. As a consequence,
model B was chosen for further analyses.

It is one of the special advantages of the LISREL model that it can be
used to analyse data from several groups simultaneously in order to test the
degree of equality across covariance matrices of the observed variables. In
the present study, three different simultaneous LISREL analyses were
planned that represented tight, moderate, and loose model tests. Accord-
ing to Bentler (1980), a tight model test means that one attemps to fit the
model to the second sample using the first sample’s exact parameter
estimates. In a moderate model test, some critical theoretical parameters
are held constant but others can be estimated in the second sample. More
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specifically, the moderate model test of the present study required the
estimates (factor loadings) produced by the measurement model to be
invariant over groups and the remaining parameters to have the same
pattern in both groups. The loose model test used in this study constrained
all parameters of the measurement model and the structural model to have
the same pattern across the two age groups.

We started with the loose model test to see if the same model holds for
the two age groups. Unexpectedly, iterations did not converge. Thus, it was
not.possible to fit a single model to the data and, of course, there was no
reason to continue with the moderate and tight model tests. Obviously,
different structural equation models had to be assumed for the two age
groups.

As a consequence, lndependent solutions were devclopcd for each
group. It should be noted that in a first step of analysis structural
coefficients were estimated for all relationships. However, those
coefficients close to zero were omitted in a second step without any loss of
information. The LISREL solutions for third and fifth graders are given in
Figs 1 and 2, respectively. Only the causal links (i.e. structural coefficients)
among the six latent variables are included for the sake of clarity. The
corresponding measurement models for the third and fifth graders are
given in Tables 3 and 4, respectively. As can be seen from Figs 1 and 2, the
various measures of goodness of fit indicated that the models fit the data. It
should be noted that several alternative theoretical models were also

Memory
Monitoring

Meta-
memory

Memory
Behavior

Hope of
Success

x{95) = 102.16, p > .05
GFl= .92
RMR = .07

FIG. 1. LISREL model (structural model) explaining memory performance in third graders
(standard errors of estimates in parentheses).
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Memory
Monitoring

Memory
Behavior

Success

(.10)

X{9s) =1 18.32, p>.05
GFl=.91
RMR =.07

FIG. 2. LISREL model (structural model) explaining memory performance in fifth graders
(standard errors of estimates in parentheses).

specified and tested to control for the possibility that different models fit
the data equally well. For example, one model assumed that metamemory
does not directly affect memory behaviour but influences memory perfor-
mance; in another model, metamemory did not have any impact on
memory behaviour and performance. As the model depicted in Figs 1 and
2 fit the data significantly better than the various alternative models, we
decided to accept this model as the best description of the underlying
causal process.

With regard to the central hypothesis of the present study, different
results were obtained for the two age groups. Obviously, the impact of
Hope of Success on memory-related measures was almost negligible in the
younger children. In contrast, fifth graders’ success orientation was directly
related to metamemory and also significantly influenced the amount of
recall in the sort-recall task. The second major difference between the two
structural models concerned the role of memory monitoring (i.e. prediction
accuracy): whereas memory monitoring affected recall in both age groups,
it was only in the older age group that it also influenced memory behaviour.
Somewhat surprisingly, memory monitoring was not significantly affected
by the three preceding constructs (ie. 1.Q., hope of success, and
metamemory), irrespective of age. As a consequence, the memory
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TABLE 3
Measurement Model Estimates (Factor Loadings) for the Third Graders

Construct

Hope of Meta- Memory Memory Memory
Items LQ. Success memory Monitoring Behaviour Performance

Classification 1.00*
Verbal
Comprehension  0.57
Matrices 0.45
Attributional
style 0.10
Self-concept
(Verbal) 0.16
Self-concept
(Nonverbal) 1.00
Task-specific
Metamemory 0.90
General
Metamemory 1.00
Estimation
Accuracy 1 0.83
Estimation
Accuracy 2 1.00
Reported
Strategies 0.83
ARC Clustering
(Recall) 1.00
ARC Clustering
(Sorting) 0.66
Recall 1 1.00
Recall 2 » 0.73

2For each construct, one loading was fixed to one to secure that all constructs have
the same measurement scale properties

monitoring construct represents a second exogenous factor in both
LISREL models.

Similar structural pattems across age groups were found for the four
remaining constructs: 1.Q. had a strong direct unpact on metamemory.and .
a moderate effect on memory performance in both groups. Similarly,
metamemory directly affected memory behavxoux, which in turn influenced
memory performance. Note, however, that the links among metamemory,
memory behaviour, and performance were stronger for the third graders,
compared with those for the fifth graders. Also, only an indirect impact of
metamemory on memory performance was found in both age groups. As.
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TABLE 4
Measurement Model Estimates (Factor Loadings) for the Fifth Graders

Construct

Hope of  Meta- Memory Memory Memory
Items 1.Q. Success - memory Monitoring Behaviour Performance

Classification 1.00
Verbal

Comprehension  0.95
Matrices 0.97
Attributional

Style 0.63
Self-concept

(Verbal) 0.67
Self-concept

(Nonverbal) 1.00
Task-specific

Metamemory 0.78
General

Metamemory 1.00
Estimation

Accuracy 1 1.00

- Estimation

Accuracy 2 0.66
Reported
Strategies 0.79
ARC Clustering
(Recall) . 0.92
ARC Clustering
(Sorting) 1.00
Recall 1 1.00
Recall 2 0.64

~can be seen from Table 5, this does not mean that metamemory is not
correlated with memory performance. On the contrary, substantial zero
order correlations resulted for both age groups. In our view, this example
nicely demonstrates the advantages of more sophisticated structural equa-
tion modelling (e.g. LISREL, path analysis) over more traditional
approaches (e.g. multiple regression analysis). The simultaneous estima-
tion of structural relationships within the framework of LISREL makes it
possible to differentiate between direct and indirect effects that may in fact
differ considerably from their zero-order correlations. In our case the
indirect effects of metamemory on memory performance were consider-
ably lower (0.31 and 0.13 for third- and fifth-graders, respectively) than
the zero-order correlations between the two constructs. Although the
models fit the data in both age groups, the resulting disturbance terms
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TABLE 6
Intoroorrelatlons Among the Six Latent Factors Included in the Study®

Construct 2) (3) (4). (5) ()
(1) 1Q. 0.18 0.56 0.01 0.34 0.53
_ (0.18) (0.79) (0.00) (0.24) (0.58)
(2) Hope of Success 0.10 0.00 0.06 0.10
"~ (0.35) (0.00) (0.11) (0.55)
(3) Metamemory 0.01 0.56 0.53
: (0.00) (0.30) (0.60)
(4) Memory 0.00 0.18
Monitoring (0.25) (0.28)
(5) Memory 0.72
Behaviour (0.62)
(6) Memory ; ' -
Performance -

aFifth graders’ scores in parentheses

indicate that considerable amounts of variance remained unexplained for
some constructs. This is particularly true for the memory behaviour con-
struct: whereas 28% of its variance could be explained by the model
specification for the third graders, only 15% of its variance was explained
for the fifth graders. On the other hand, the structural models did explain a
high proportion of the variance in the criterion variable (i.e. memory
performance), namely 64% and 78% for third and fifth graders, respec-
tively.

DISCUSSION

The results of the present study by and large corroborate the findings of
Borkowski et al. (1983), Kurtz and Borkowski (1984), and Kurtz et al.
(1982) in that metamemory had a significant impact on memory behaviour
even after the effects of intelligence, self-concept, and causal attributions
had been partialled out. This present data are notable because intelligence,
self-concept, and attribution were simultaneously included as covariates,
providing a stronger test of the hypothesis that metamemory does have an
independent influence on memory behaviour and performance. That
metamemory correlates with free recall learning, instead of the strategy
training paradigm preferred in most other recent studies, demonstrates the
robustness of the role of strategy knowledge in the development  of
memory. Previous studies using the free recall approach to assess
metamemory—memory behaviour connections probably failed because of
unreliable, poor metamemory assessments (see Rushton, Brainerd, &
Pressley, 1983). In the present study, metamemory was tapped by a

BD 10:3-C
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metamemory battery consisting of items that—at least in part—had
already proven reliable in other studies (e.g., Borkowski et al., 1983; Kurtz
et al., 1982). As a consequence, more substantial correlations were
obtained for the metamemory-memory behaviour and performance
relationship.

Although the present study indicates that the free recall paradigm can be
used to demonstrate significant metamemory-memory behaviour rela-
tionships in elementary school children, the cross-sectional approach to the
study of metamemory used here does not permit conclusions about the
development, durability and generalisability of the metamemory-
memory behaviour link. Strategy training approaches providing explicit
metamemorial information, which are really short-term. longitudinal
studies appear much more promising (cf. Pressley, Borkowski & O’Sulli-
van, 1984). Here, pre-existing differences in metamemory can be control-
led and separated from short-term training effects. Moreover, when sub-
jects are provided new problems (i.e. transfer tasks), in training studies,
generality of metamemory knowledge can be examined.

As to the developmental trends of the metamemory-memory behaviour
relationship, the causal modelling procedure used here did suggest some
new insights. Although significant mean differences between age groups
were observed for most of the variables under investigation, differences in
structural patterns identified for third and fifth graders were restricted to a
few constructs. That is, although significant increases with age were
observed for most of the variables included in the causal model, only a few
interrelationships among the variables changed with age. In particular, the
roles of the hope of success and memory monitoring constructs differed in
the two age groups in that both were more important in predicting memory
performance in the older children. These differences were big enough to
prevent us from fitting one model to both grades. In particular, there were
considerable differences between the two age groups on the factor loadings
for the hope of success construct. Whereas high factor loadings were
obtained for all self-concept and attributional measures in the fifth grade
sample, hope of success was esssentially synonymous with non-verbal
self-concept in third graders. The fact that the construct was not equally
well represented in the two age groups may have at least partially contri-
buted to the differing results.

The memory monitoring construct was mcluded in the model to learn
more about its validity in the different age groups. From a theoretical point
of view, estimations of one’s own recall can be influenced by one’s standard
of excellence, level of aspiration, and other motivational variables that may
even replace memory monitoring processes. A closer look at Figs 1 and 2
reveals that this was obviously not the case. On the contrary, including a
positive structural relationship between the hope of success and memory
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monitoring constructs resulted in a significantly worse data fit, regardless of
age.

Another problem concerns the theoretical status of the memory monitor-
ing construct. Estimation accuracy was assumed to reflect metacognitive
processes in the case of significant relationship with the metamemory
construct. As can be seen from Figs 1 and 2, there is no reason to assume
that the memory monitoring construct does reflect metacognitive processes
related to verbalisable metamemory for the third and fifth graders. From
this, it can be concluded that the theoretical status of the prediction
accuracy data remains questionable.

As to the differentiation between motivational and cognitive processes, a
similar problem exists for the hope of success construct. Weinert (in press)
points out that indicators of self-concept and causal attribution have been
equally used in studies on metacognition and studies on motivational
processes, but that they have different functions in motivational and
metacognitive models. Given the predominantly low empirical relationship
between the hope of success construct and the other latent variables, it is
open to question if the construct has a more motivational or more cognitive
flavour.

The generally low impact of self-concept and causal attributions on
memory-related measures found for the younger children seems surprising,
given the more positive results in studies mentioned earlier (e.g. Fabricius
& Hagen, 1984; Kurtz & Borkowski, 1984). However, these data square
well with recent findings by Schneider, Borkowski, Kurtz and Kerwin
(1986). By comparing American and German subjects, Schneider et al.
could show that attributional styles were directly linked to strategy use in
American but not in German third graders. There is reason to assume that
attributional styles may be culturally-linked. Results of a more recent study
(Kurtz, Schneider, Turner & Carr, 1986) indicate that American parents
teach attributional styles (effort attribution) much more than German
parents do. Thus, the findings concerning the hope of success constructs
may not be valid for American children. '

With regard to the central hypothesis of the present study, however,
results are in line with those of earlier American studies: the most
important finding was that intelligence and—to a much lesser degree—the
hope of success construct directly influenced  task-specific and general
metamemory, but that metamemory itself did have a substantial direct
impact on memory behaviour and performance in third and fifth graders.
Consequently, the results of the latent variable causal analyses appear to
confirm the findings of Borkowski et al. (1983) based on manifest vari-
ables: metamemory maintained its direct influence on memory behaviour
in children even after its relationship with conceptually related constructs
had been taken into account. The generally positive empirical evidence
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found for the role of metamemory in the prediction of memory behaviour
and performance should help validate this construct in theories of cognitive
development.

Manuscript accepted 15 August 1986
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