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We found a significant influence of Feedback, 
F (2, 249) = 4.00, p = .020, η2

p
 = .03. The accuracy of anagram 

solving with positive feedback, negative feedback and 
no feedback conditions was .58 (SD = .19), .54 (SD = .17) 
and .51 (SD = .19) respectively. Post hoc comparisons 
using the Bonferroni correction indicated that the mean 
score for the positive feedback condition was signifi-
cantly different than the mean score for the no feedback 
condition (p =  .016). We also found a significant influence 
of Age, F (1, 249) = 93.41, p < .001, η2

p
 = .27. The mean adult 

performance (M = .64, SD = .16) was higher than the mean 
student performance (M = .45, SD = .16), t(253) = 9.58, 
p < .001. There was no significant Age × Feedback 
interaction, F (2, 249) = 0.16, p = .852.

Second, we tested our hypothesis that emotional 
self-efficacy and academic self-concept in the analytical 
domain moderate the influence of feedback on anagram 
solving. For this purpose we composed groups of students 
with low, medium and high emotional self-efficacy, and low, 
medium and high academic self-concept in the analytical 
domain. The upper third of participants were assigned to 
the high level group, and the lower third to  the low level 
group. We then performed a two-way 3 × 2 ANOVA with 
accuracy of anagram solving as a dependent variable, with 
feedback type and individual differences in self-report 

measures as independent variables. The data for each 
self-report measure were analyzed separately.

Regarding academic self-concept in the analytical 
domain, we found a significant main effect of 
Feedback Type, F (2, 94) = 4.12, p = .019, η2

p
 = .08, as 

well as a  sig nificant main effect of Level of Academic 
Self-Concept, F (2, 94) = 3.31, p = .041, η2

p
 = .07. Post 

hoc comparisons with Bonferroni correction showed 
that the mean score for the positive feedback condition 
was significantly different than the mean score for 
the no feedback condition (p = .038), and that partic-
ipants with medium academic self-concept scored 
significantly lower than those with high (p = .036) and 
low (p = .050) academic self-concepts. The interaction 
effect between independent variables was significant 
(F (4, 94) = 2.60, p = .041, η2

p
 = .1). In participants with 

low and medium academic self-concepts in the analytical 
domain, the influence of Feedback Type was significant 
or almost significant (F (2, 29) = 5.02, p = .013, η2

p
 = .26 

and F (2, 34) = 2.99, p = .064, η2
p

 = .15 respectively; see 
Figure  3). At the same time, in the group with high 
academic self-concept the influence of Feedback Type 
was not significant (F (2, 31) = 0.68, p = .516). This result 
suggests that problem solving in children with high 
academic self-evaluation depends on received feedback 
to a lesser extent, or does not depend on it at all.

For emotional self-efficacy, the main effects of 
Feedback Type and Emotional Self-Efficacy were not 
significant; F (2, 104) = 1.34, p = .267 and (F (2, 104) = 0.09, 
p = .917. However, we found an interaction (on tendency 
level) between Feedback Type and Emotional Self-Efficacy 
factors, F (4, 104) = 2.31, p = .063, η2

p
 = .08; see Figure  4. In 

participants who received positive or negative feedback, the 
influence of Self-Efficacy was not significant; F (2, 32) = 0.78, 
p = .468 and F (2, 35) = 1.624, p = .212. On the other hand, the 
main effect of Self-Efficacy in the no-feedback condition 
was significant on a tendency level; F (2, 37) = 2.75, p = .077, 
η2

p
 = .13. Post hoc comparisons with Bonferroni correction 

revealed, however, no significant differences in students 
with high emotional self-efficacy in comparison with low 
(p = .247) and middle (p = .100) emotional self-efficacy 
groups.

Discussion and Conclusions
The results of the present research suggest that 

sensitivity to praise and criticism is moderated by academic 
self-concept in the domain of analytical abilities. That is, 
high self-assessment in the analytical domain implies that 
cognitive task performance becomes independent from 
external evaluation. At the same time, low confidence in 
one’s own academic abilities is associated with a greater 
influence of feedback on problem solving. Regarding 
emotional self-efficacy, we did not achieve unambiguous 
results. An interaction between self-efficacy and feedback 
revealed itself only on a tendency level, and the comparisons 
between groups were not significant. This may suggest that 
emotional management does not play an important role 
in cognitive performance. On the other hand, it is possible 
that the moderation effect of emotional self-efficacy is 
rather small and a larger sample is needed to confirm our 

Figure 1. The experimental program interface.

Figure 2. Anagram solving performance in students and adults. 
Error bars represent ±SEM.
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hypothesis. It is also possible that our feedback was not 
emotional enough to make the contribution of emotional 
regulation ability sufficiently strong.

Our results allowed for the formulation of some 
conclusions. First, positive feedback is useful for improving 
anagram solving performance. Second, some individual 
variables that reflect a person’s ideas about the effectiveness 
of their activities and behaviors (self-confidence in 
analytical abilities) prevent the influence of external 
factors on cognitive performance. Circumstances and 
personality, along with cognitive abilities per se, form 
complex relationships that contribute to the current level of 
cognitive task performance. Our study makes some contri-
bution to the understanding of this system.

Furthermore, the author’s practical experience in 
schools shows that children react differently to feedback 
from teachers and parents about their successes or failures. 
We believe that the results of our research will advocate 
for individualized feedback depending on personal 
characteristics.
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Figure 3. Results of ANOVA: Interaction between Feedback Type 
and Academic Self-Concept in the analytical domain. Error bars 
represent 95 % confidential interval.

Figure 4. Results of ANOVA: Interaction between Feedback Type 
and Emotional Self-Efficacy. Error bars represent 95 % confidential 
interval.
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Аннотация. Работа посвящена исследованию взаимодействия академической я-концепции и эмоциональной 
самоэффективности с эффектами позитивной и негативной обратной связи при решении анаграмм. В исследова-
нии приняли участие две группы респондентов — 131 школьник в возрасте 12 – 15 лет и 124 взрослых в возрасте 
от 18 до 37 лет. Все участники, случайным образом поделенные на три группы, решали анаграммы с позитивной 
или негативной обратной связью в процессе решения либо без всякой обратной связи. Школьники также заполняли 
опросник «Аврора-s» и опросник эмоциональной самоэффективности. Результаты показали, что, независимо от воз-
раста, позитивная обратная связь приводит к более высокой успешности решения анаграмм, чем отсутствие обрат-
ной связи. Также было обнаружено, что тип обратной связи влияет на успешность в решении анаграмм школьни-
ков, которые низко оценивают свои аналитические способности по опроснику академической я-концепции. В то же 
время у испытуемых с высокой академической я-концепцией в аналитической сфере не было выявлено эффекта 
обратной связи. На уровне тенденции выявлено, что в условиях с отсутствующей обратной связью группа испыту-
емых с высокой эмоциональной самоэффективностью более успешно решает анаграммы по сравнению с группами 
испытуемых с низкой и средней эмоциональной самоэффективностью.
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