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Effects of Cognitive Training and Testing on 
Intellectual Efficacy Beliefs in Elderly Adults 

Frey a Dittmann-Kohli,1 Margie E. Lachman, 2 

Reinhold Kliegl,1 and Paul B. Baltes1 

'Max Planck Institute for Human Development and Education, Berlin, Germany, F.R. and 
2Brandeis University, Waltham, Massachusetts. 

Elderly adults (N = 116; average age — 73 years) were randomly assigned to one of four treatment groups varying 
in the amount of training and testing on fluid intelligence tests. They were compared before and after treatment on 
self-efficacy and utility beliefs for intelligence tests and everyday competence. Although both ability training and 
extended retest practice resulted in significant gains in objective test performance (Baltes, Kliegl, & Dittmann-Kohli, 
1988), only ability training resulted in positive changes in self-efficacy. However, these changes were restricted to test-
related self-efficacy. Training had no impact on perceived utility or on everyday self-efficacy beliefs. Implications of 
the results are discussed with regard to interventions to increase intellectual self-efficacy in elderly persons. 

ALARGE body of work has demonstrated that there is 
plasticity in cognitive functioning in later life (Baltes, 

Kliegl, & Dittmann-Kohli, 1988; Baltes & Lindenberger, 
1988; Schaie & Willis, 1986; Willis, 1988). These training 
studies were conducted largely to examine to what extent 
cognitive performance could be modified in later life, with 
particular attention to those cognitive abilities (such as fluid 
intelligence, memory, and spatial abilities) which had 
shown the greatest aging-related decrements in longitudinal 
and cross-sectional studies (Schaie, 1983). In most studies, 
however, the impact of training on subjective dimensions 
such as self-efficacy for cognitive tasks or the perceived 
utility of acquiring new skills has not been investigated. 
Because subjective assessments of efficacy and utility affect 
motivation, persistence, affect, and choice of tasks (Ban-
dura, 1989), training effects are unlikely to show mainte
nance over time or generalizability across tasks unless they 
are accompanied by changes in self-conceptions that foster 
effective use of the newly acquired skills (Elliott & Lach
man, 1988). Thus, it is desirable that cognitive training leads 
not only to increases in performance but also to commensu
rate changes in self-conceptions about the ability to solve 
intellectual tasks as well as their subjective value. The 
present study was conducted to examine whether elderly 
adults would change their self-efficacy beliefs and perceived 
utility for intellectual tasks as a function of cognitive training 
or testing experiences involving tests of intelligence. 

METHOD 

Subjects. — One hundred and sixteen (81 female and 35 
male) older adults (average age: 73 years; range 63-89 
years) from Berlin participated in the study. Health, com
pared to others similar in age, was rated on a 5-point scale 
(1 = very bad, 5 = very good), with a mean of 3.8 (SD = 
.6). Average educational level was 12 years (SD = 3.0), 
about two years above average for this cohort (Bundesmini
ster fuer Bildung und Wissenschaft, 1988/89). 

Measures. — Information about the intelligence test bat
tery can be found in earlier publications (Baltes & Willis, 
1982; Baltes et al., 1988). Self-efficacy and perceived utility 
were rated for all subtests in the intelligence battery. The 
tests covered in the training program were two Figural 
Relations and two Induction subtests, and the untrained tests 
were the Raven Progressive Matrices, Number Comparison, 
Identical Pictures, and Vocabulary tests. 

For each intelligence subtest, sample items were pro
vided, and subjects were asked (6 questions) to estimate their 
ability to solve such items and the utility of the relevant skills 
for everyday life on a 6-point Likert scale (1 = very poorly 
or very little; 6 = very well or very much). Two subscales 
with three items each were created: self-efficacy (alpha = 
.97) and perceived utility (alpha = .94). The efficacy items 
assessed perceived level of performance, potential for fur
ther improvement, and assumed ability to train other people. 
The utility items reflected the perceived usefulness of acquir
ing test competence for everyday life, and the worthiness 
and importance of solving the tasks. Retest reliabilities over 
6 to 8 weeks were .68 for efficacy and .71 for utility. 

Everyday efficacy was assessed with a 31-item scale 
(coefficient alpha = .93), using a 6-point Likert scale (1 = 
very poorly; 6 = very well). The items deal with compe
tence in specific everyday skills and situations (e.g., how 
well could you remember something for a short while). 
Stability (6-8 week retest reliability) for the everyday ef
ficacy was .82. 

Design and procedure. — After subjects completed a 
pretest battery of intelligence tests (see Baltes et al., 1988, 
for specific information about tests and training conditions), 
they completed the self-conception questionnaires. Follow
ing this assessment, subjects were randomly assigned to one 
of four groups: (1) pretest-only control; (2) no-contact con
trol; (3) retest control; and (4) ability training. Groups 2, 3, 
and 4 took the intelligence posttest 6-8 weeks after the 
pretest, and all four groups completed self-conception ques-
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Table 1. Means and Standard Deviations for Test-Related Efficacy and Utility by Treatment Group, Test Type, and Testing Occasion 

Trained Tests Untrained Tests 

Pretest Posttest Pretest Posttest 

Occasion M (SD) M (SD) M (SD) M (SD) 

Efficacy 

Treatment group 
Pretest-only control 48.3 (7.4) 44.1 (10.0) 50.7 (6.3) 42.9 (11.2) 
No-contact control 52.2 (5.2) 50.1 (6.4) 52.7 (5.1) 50.5 (4.8) 
Retest practice 50.4 (6.5) 48.4 (6.6) 49.0 (9.6) 47.7 (7.0) 
Cognitive training 48.5 (9-3) 51.6 (5.9) 48.5 (7.4) 48.7 (6.5) 

Utility 

Pretest-only control 49.0 (8.6) 47.4 (10.3) 50.4 (9.1) 44.3 (11.7) 
No-contact control 49.9 (7.8) 49.1 (9.3) 50.1 (7.4) 50.2 (6.8) 
Retest practice 52.3 (7.1) 50.4 (7.5) 51.8 (6.6) 49.5 (7.5) 
Cognitive training 48.1 (9.3) 49.7 (7.4) 47.9 (8.9) 47.4 (8.8) 

tionnaires following the posttest. Testing sessions were 
conducted in large groups; the tests were administered in a 
standardized way with time limits. No feedback was given 
about the test results or the solving of individual test items. 

Following the pretest, the experimental subjects received 
10 sessions of cognitive training in small groups of 6-12, 
lasting about one hour each. After explanation by a tutor of 
the principles of task construction and alternative solution 
strategies for items of Figural Relations and Induction, 
training participants practiced individually with training ma
terials developed for that purpose (these did not include the 
actual test items used in the testing; see Baltes & Willis, 
1982). They then shared their results with the group and 
explained how they had reached the solution. Feedback was 
given for the correct and incorrect answers. The training was 
restricted to tasks involving the two fluid abilities. It was not 
geared toward inducing changes in ability-related beliefs by 
persuasion or social modeling (see Bandura's, 1977, four 
factors of efficacy inducement). The retesting group was 
given the opportunity to practice all of the tests from the 
pretest/posttest battery for a time comparable to the training 
sessions. The tests were administered exactly as given at the 
pretest, over three sessions lasting 3lfe hours each. 

facilitate the evaluation of the magnitude of change in terms 
of standard deviation units (Baltes & Willis, 1982). Differen
tial group changes were analyzed with a 4 (treatment group) 
x 2 (pre-vs posttest occasion) x 2 (trained vs untrained test) 
mixed model ANOVA with repeated measures on the last two 
factors (see Table 1 for means). The group by occasion by 
test-type effect was significant for Efficacy, F (3, 104) 
= 4.8,/? < .004 and for Utility, F ( 3 , 104) = 5.9,p < .001. 
Tukey post-hoc tests showed that the ability training group 
significantly (p < .01) increased their sense of efficacy, and 
did so significantly (p < .001) more than the other three 
groups, for the trained tasks, but not for the untrained tasks. 
In addition, the efficacy beliefs for trained (p < .001) and 
untrained tasks (p < .001) and the utility beliefs for un
trained tasks (p < .01) of the pretest-only control group 
declined significantly more than the other groups. 

Transfer to self-efficacy in everyday activities. — A 4 
(treatment group) x 2 (occasion) ANOVA with repeated 
measures on the last factor was conducted. No group dif
ferences were found, although all subjects decreased in 
their everyday self-efficacy ratings from pretest to posttest, 
F ( l , 104) = 7.13,/? < .01. 

RESULTS 

Cognitive performance. — For cognitive performance, 
the retesting and ability-trained groups were significantly 
better than the no-contact control group on the trained tasks. 
On the untrained tasks, the retest group was significantly 
better than either the training or control group, but the 
training group did not differ from the control group. Addi
tional results for intelligence test performance are contained 
in a different report (Baltes et al., 1988). 

Test-related efficacy. — Efficacy and utility scale scores 
were computed and standardized to T-scores (M = 50, SD — 
10), using the pretest means and standard deviations. This 
standardization procedure is often used in training studies for 
ease of comparison across samples and measures and to 

DISCUSSION 
Cognitive training of fluid intelligence-related skills and 

testing affects self-conceptions of test-related performance 
in a differential manner. In general, positive transfer only 
occurred after cognitive training, even though the retesting 
group had also significantly improved their cognitive perfor
mance. For the training group, increases in efficacy were 
found, however, only for the trained tests. There was no 
evidence of transfer to beliefs about everyday cognitive 
skills and competence, and training did not produce signifi
cant gains in perceived utility. Conversely, testing alone 
produced negative changes in self-efficacy, with a single test 
session producing the most significant amount of decline. It 
is not clear whether this decline in self-efficacy signifies the 
adoption of a more negative view of abilities. However, 
given the possibility that one-shot group testing without 
feedback may have negative effects on self-conceptions, 
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