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Depression and'Metacognitive_Skillp

Abstract
Two studies are reported that'invest;gate the relation between
depression, two types. of metacognitive skill, and cognitive
skill, Stugy #1 experimentally manipulated depression in 40
college students with ; Velten procedure to examine its effeqts
on three skills: the ability to estimacte the solutions to math‘
problems (cognitive.skill). the ability to accurately predict
one's ability ;o estimate the solutions (metacognitive knowledge

about cognition), and the ability to accurately rate one's

performance after estimating the solutions (metacognitive

monitoring of_cognitiverperformance). +Study #2 measured these

skills ;n.HB bollege Sstudents with severe, mild, and no
depression. As predicted, the results of both studies indicated
that depressed subjects were less skillful than nondepressed
subjects on both types of metacognitive abilities. Also as
predicted, these differences in metacognitive skills were
unrelated to response bias and not significantly correlated to
cogﬁitive skill. The importance of metacognitive factors that

are separate from cognitive factors in depression is discussed.
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Depression and Mgtacogniti§e
Skill in Problem Solving
The'ability to "stand.back” from oneself and.reflect on
one'S behavior and thought processes has long be?n considerec

cruclal to the thera;y process (e.g., Freud, 1960; Yalom, 1975).

.Many therapies now explicitly require the monitoring of

behaviors and thoughts. Therapies for the treatment of
depression are no exception. Rehm's (1979) self-control
appppach depends heavily upon the patients' ability to monitor
their behaviors andlreinrqrcehents. Cogritive therapies also
(e.g., Beck, 19795 depend upon the patients' skills in
monitoring thoughts and feelings.

These skills are sometimes referred to as "metacognitive"

- 8kills because they involve processes "above" or "meta" to

Eognition. Rather thgn involving processes of thinking and
feeling,.metacognitién 1n&olves processes ofuthinking about
thinking and feeling;about reeling.l.The therapies cited above
appear to presume that depressives have these abilities.
Considerable metacogritive skill is required to participate
fully in these .treatments, yet there is no evidence that
depressives possess this skill.

The objective of the present investigation was to test

whether depressives have metacognitive skills in problem

solving. A deficit in these skills may decrease the

effectiveness of many treatments for depression. Recent studies

of learning disabled children have shown that the lack of

metacognitive skills contributed to many types of cognitive



dericiendios (e.g., Brown, 1§82). " Tn addition, cognitive and
metacognitive skills nave been demonstrated tb be_seyarate sets
of abilities (Slite; in press). The fostering of skills in one
area does not.éutomatically lead to skills in the otheﬁ. This
impiies that socal;ed "cognitive" therapy strategies may not
ameliorate metacognitive problems and may be less effective as a
result. ﬂetacogni;ive skill may bde an.individual difference |
dimension indicative of patients who are likely to benefit from
these strategies. Morebver. a deficeit in the ability toc monitor
One's thoughts or behaviors may be a cqhtributor to the
cognitive and behavioral problems thét develop depression.'

The present investigation examined two types of
metacognitive skills in problem solving, knowledge of problem
solving skills and the monitoring of problem solving performance
(Brown & DelLoache, 1978; Slife, in press),. Both'typés and
cognitive skill were examined in two stidies. The first study
was a highly controlled test of the errects_sr experimentélly
induced depression on these skills. The second study measured

these skills in persons with different levels of naturally

occurring depression. Together, the two investigations provided

a rigorous, yet ecologically valid examination of the
metaéognitive skill of depressives. The.primary hypothesis was
that depressives wou'd evidence a de(iciency in both forms of
this skill.

Experiment 1
Method .

Forty female college students were recruited as subjects
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because the Velten (1968) mood induction proceduré has been
shown to be more.efféctive with this populétion (Natale, 1977).
Subjects were randomly assigned to either a depressed or a happy
group, and admihistered the procedure individually. This
consisted or'reading aloud and silently 60 statements that have .
been shown to progressively facilitate the required mood for
approximately ten minutes (Frost & Green, f982; Teasdale &
Fogarty, 1979). 1In order to measure "knowledge of problem
solving skills," subjects were then shown a list of 20 math
problems (e.g., 75 x 45) for 20 seconds, and asked to predict
how many'problgms they would answer.within 10% of error. Next,
cognitive skill was measured by presenting eéch of the problems
on a card, and asking each subject to estim&te their answers.,
An estimation procedure was used as the problem solving ﬁask
because of {its flexibility with differing subject abilities in
mathematics. A tape recorder was used to cue 12 second
intervals for Studying the problems and 5 second intervals for
recording the estimates. The final factor was the abllity to
"monitor problem solving performance." This was measured by
presenting the problems again, and asking subjects to rate on a
1 to 5 scale how accdrate each of their estimates were. Five
Seconds was permitted for study and 3 seconds for rating.

Results and Discussion

Three dependent variables were measured: the prediction of
the number of problems within 10% error, the error of the
estimates, and the rating of estimate accuracy. To analyze

cognitive skill, the mean percentage of error was computed for
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each subject. A t-test qompéring the depressed and happy group
means was notlsignificant. ‘'This suggests that the two groups
were of comparable cognitive ability or the task (seé Table 1

for means).

Insert Table 1 about here

Metacognitive skill was the association between each of the
other two measures and cognit;ve skill, i,e., the accuracy of
the predictions and ratings in relavion to the error of
,estimaﬁe.' Th; accuracy of the predictions was obtained by
computing the absolute difference between the pred;ctions of
each subject.and the actual number of estimates within 10% of
error.. A t-test was then_performed comparing these differences
for each. group. As hypothesized, the predictionsrof the
depressed group were significantly'less accurate than those of
the happy group (see Table 1 for means). The second analysis
computed Pearson r correlations between the rating and
percentage of error across problems for each subject. Thus,
~each coefficient was a measure of metacognitive skill for that
particular subject. These coefficients were transformed into
Fisher's z statistic in order to meet the assumptions of a t-
test analysis (K;rk. personal communication, November, 1984).
As predicted, the depressed group rated thelr estimates
sighificantly less_accurately than the happy group did (see
Table 1 for means):

These results suggest that depression does affect one's
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metacognitive ekill in problem solving, though not necessarily
one's cogni*ive skill, They also question whether depressives
have the needed u‘nitoring abllities to participate fully in
“many types of ¢ pies. Before such'cohclueions caiy be given
much credence, however, analogous metacognitive deficits should
.ee demonstrated in pehSees with naturally occurring depfession.
This was the purpose of Ehe second expefiment.
Exreriment 2 |

Method

Forty-five college students of both Sexes were recruited as .
Subjects on the basis of their scores on the Beek Depression
Inventory (BDI; Beck, 1965). Beck's norms were used to
differentiate these subjects into severe, mild, and no
depression categories. Six males and nine females were ‘
considered severely depressed (>20'on the BDI), seven males and
eight females were considered mildly depressed (>11 and <17 on
BDI), and eight males and seven females were considered to be
within normal range (<3 on the BDI). The BDI has been shown to
be highly predictive of Research Diagnostic Criteria (i.e.,
major and minor depression) (Gallagher & Thomrson, 1982). To
ensure that these subjects met these ¢riteria, however, four
- subjects from each of tpe severely and mildly depressed
categories were randomly selected for structured SADS interviews
(Endicott & Spitzer, 1978). All eight subjects met the RDC for
thelr respective diagnosis. ‘

Each of the subjects were given the preeiction. estimation,

and rating tasks described in Experiment 1 above. These tasks



were administered in a double-blind procedure in which the
experimenter and subject were "blind" as to the subject's
diagnosis., Care was taken to direct subjects to health-care
radilities when appropriate.
Results and Discussiop

The depehdent variables of this investigation were
identical to those of Experiment 1 and were computed in the same
manner, .All three variables were analyzed by a 2(sex) x 3(level
of depression) between-subjects, factorial ANOVA for unequal n.
In the case of the cognitive skill factor, estimate error, only -
a dain effect for level of depression reached significance.
Further Scheffe' tests revealed that the severe group performed

the most poorly, and the mild and no depression groups did not

significantly differ (see Table 2 rfor means).

Insert Table 2 about here

This analysis was performed on the rating factor (after
correlation with estimate error and convertion to Fisher's 2z
statistic as in Experiment 1). 'Only'the main effect for level
of depression was significant, with Scheffe' tests showing the‘
least accurate group to be the severely depressed, followed by
the mildly depressed, .and tﬁen no depression group (see Table 2
for means). An identical analysis was performed on the absolute
difference between each subject's prediction and the actual
number of estimates within 10% of error. A similar pattern of

results was revealed, with the severely depressed group bteing

J



the least predictive, followed Sy the mildly and then no
depreséién groups (see Table 2 for means). -

These results replicate those of Experiment 1 and
generalize the tfhdings to naturally occurring depression. Both
wild and severe depressives were significantly less
metacognitively skillful than subjects with no depression. In
addition, cognitive and metacognitive skills were ﬁncorrelated
until the severe level of depression. That is, mild levels of
aepression (in both studies) showed metacognitive but not
OOgnitive"deficits, ruling out cognitive deficits as the cause
of the metacognitive deficits. Indeed, if severe depression
follows mild depression (Rush, 1983): metacognitive. deficits
precede and perhaps contribute to cognitive deficits. Results
also suggest that therapists cannot assume that depressives have
the monitoring skills required for many theraplies. The present
study, however, examined only general problem solving‘skills in
this light. Future studies will need to examiné monitoring

skills more specific to particular therapies.
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" Table 1

Mean of Depressed and Happy Groups for Cognitive and Two Types

- of Metacognitive Skill

Type of Skill

Cognitive Prediction * Rating
Type of group (% error) (minus actual) (Fisher's 2)
Depressed 36. 37 . 7.79 -.088*
i o
Happy 35.07 ¢ 3.45 © -.439

ra

*Significantly different (p<£.01) from mean of group below

11
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Table 2

Mean of Severe,'Mild, and No Depression Groups for Cognitive and

Two Types of Metacognitive Skill.

‘

<

T
Type of Skill
\
Cognitive Prediction Rating'
Type of Group % error) (minus actual) (Fisher's z)
geverely Depressed 95.75* 8.35* .173*
Mildly Depressed 44,72 6.11* -.153%
No Depression ~ 36.14 3.21 ~ --.494

—y—

*Significantly different (p<.01) from mead of group below

b
A}
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