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Abstract
Context and relevance. Modern educational technologies are actively trans-
forming the learning process, influencing adolescents’ psychological charac-
teristics, including their optimistic attributional style and self-efficacy. However, 
the question of how these characteristics change depending on the learning 
format (online or offline) and students’ age remains insufficiently studied. Ob-
jective. The aim is to determine the impact of learning format (online vs. of-
fline) and age-related factors on adolescents’ optimistic attributional style and 
self-efficacy. Hypothesis. It was hypothesized that adolescents engaged in 
online learning would demonstrate higher levels of optimistic attributional style 
and self-efficacy compared to their offline-learning peers. Additionally, it was 
expected that these indicators would increase with age. Methods and materi-
als. The study included 1490 students aged 10 to 18 years, with 616 in online 
learning and 874 in offline learning. The STOUN-P questionnaire (Optimistic 
Attributional Style) and the General Self-Efficacy Scale by Schwarzer and Je-
rusalem were used as diagnostic tools. Data were analyzed using multivariate 
analysis of variance in Statistica 12. Results. Adolescents in online learning 
demonstrated significantly higher scores in the “control”, “success situation”, 
“achievement domain”, “interpersonal domain” and overall optimism index 
compared to offline students. Self-efficacy was not significantly dependent 
on the learning format but showed significant age-related differences — older 
adolescents (16–18 years) exhibited higher self-efficacy levels than younger 
age groups. Additionally, a general trend of increasing optimistic attributional 
style with age was observed. Conclusions. The findings confirm the hypoth-
esis that adolescents in online learning exhibit a more pronounced optimistic 
attributional style and that self-efficacy develops with age. These results can be 
useful for developing educational programs in a digital learning environment.
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Резюме
Контекст и актуальность. Современные образовательные технологии 
активно трансформируют процесс обучения, что оказывает влияние 
на психологические характеристики подростков, включая их оптими-
стический атрибутивный стиль и самоэффективность. Однако остает-
ся недостаточно изученным вопрос о том, как данные характеристики 
изменяются в зависимости от формы обучения (онлайн или офлайн) и 
возраста учащихся. Цель. Определить, каким образом форма обучения 
(онлайн или офлайн) и возраст подростков связаны с выраженностью 
их оптимистического атрибутивного стиля и самоэффективности. Ги-
потеза. Предполагалось, что подростки, обучающиеся онлайн, будут 
демонстрировать более выраженные показатели оптимистического 
атрибутивного стиля и самоэффективности по сравнению с их свер-
стниками, обучающимися в традиционном (офлайн) формате. Также 
ожидалось, что данные показатели будут возрастать с увеличением 
возраста подростков. Методы и материалы. В исследовании приняли 
участие 1490 учеников в возрасте от 10 до 18 лет, из которых 616 об-
учались онлайн, а 874 — офлайн. В качестве методик использовались 
опросник оптимистического атрибутивного стиля (СТОУН-П) и шка-
ла общей самоэффективности Р. Шварцера и М. Ерусалема. Данные 
анализировались с помощью многомерного дисперсионного анализа в 
программе Statistica 12. Результаты. Выявлено, что подростки, обучаю-
щиеся онлайн, демонстрируют более высокие показатели по субшкалам 
«контроль», «ситуация успеха», «сфера достижений», «межличностная 
сфера» и интегральному показателю оптимизма. Самоэффективность в 
целом не зависела от формы обучения, но возрастные различия оказа-
лись значимыми — у подростков 16–18 лет уровень самоэффективности 
выше, чем у младших возрастных групп. Также отмечена общая тенден-
ция роста оптимистического атрибутивного стиля с возрастом. Выво-
ды. Полученные результаты показали, что у подростков, обучающихся в 
онлайн-формате, более выражен оптимистический атрибутивный стиль 
по ряду показателей. Самоэффективность не показала статистически 
значимой связи с формой обучения, однако по этому показателю выяв-
лены статистически значимые возрастные различия: у подростков 14–15 
и 16–18 лет ее уровень выше, чем у подростков 10–13 лет. Возрастные 
различия обнаружены также по ряду показателей оптимистического 
атрибутивного стиля, включая интегральный показатель оптимизма.

Ключевые слова: оптимистический атрибутивный стиль, самоэффек-
тивность, возрастные изменения, онлайн-обучение, офлайн-обучение, 
цифровая образовательная среда, подростки
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Introduction

Modern educational technologies are 
transforming the learning process and 
shaping students’ cognitive and motiva-
tional characteristics. Optimistic attribu-
tional style and self-efficacy are among the 
key psychological factors associated with 
academic success because they influence 
how students interpret academic events 
and evaluate their own capabilities (Selig-
man, 1991; Bandura, 1997; Peterson, 
Steen, 2002; Elliot, Dweck, 2005; Schunk, 
DiBenedetto, 2020). These characteristics 
are positively associated with achieve-
ment motivation, academic persistence, 
and psychological well-being (Güçlü et al., 
2024; Dweck, Leggett, 1988; Marsh et al., 
2012; Titova Grandchamp et al., 2021).

The digital educational environment 
is increasingly regarded as a context that 
may shape the development of these 
characteristics (Klimenskikh et al., 2020). 
Adolescents’ adaptation to online learning 
formats is associated with higher online 
self-efficacy and academic achievement 
(Martin et al., 2021), whereas digital opti-
mism and academic resilience are positive-
ly related to learning outcomes (Zhang et 
al., 2024). In addition, social presence has 
been shown to mediate the association be-
tween online self-efficacy and engagement 
(Wu, 2023). Meta-analytic evidence further 
suggests that confidence in one’s ability 
to learn successfully online supports aca-
demic persistence (Lakhal et al., 2021) and 
is directly associated with higher academic 
achievement (Talsma et al., 2021).

At the same time, the roles of learning 
format and age in the development of these 

characteristics remain insufficiently under-
stood. On the one hand, online learning may 
promote the development of autonomy and 
self-regulation (Richardson et al., 2006; 
Sun, Rueda, 2012; Hodges et al., 2024). 
On the other hand, it may intensify feelings 
of isolation and undermine self-confidence 
when opportunities for communication 
are limited (Chaleila et al., 2024; Greben-
nikova, 2024; Bowers, Kumar, 2015; Wu, 
2024). Studies have also shown that low 
self-efficacy in adolescence is associated 
with an increased risk of maladjustment 
and aggression (Rean et al., 2024). At the 
same time, available evidence suggests 
that students in digital learning environ-
ments may be less prone to self-blame, 
which may help preserve self-efficacy (Sol-
datova, Rasskazova, 2023).

Educational support may compensate 
for some of the limitations of online formats. 
High teacher ICT self-efficacy, in combina-
tion with institutional support, contributes to 
successful adaptation to distance learning 
(Howard et al., 2020), whereas a dimin-
ished sense of achievement is associated 
with lower pedagogical self-efficacy among 
teachers (Koneva et al., 2024). Positive 
feedback and individualized instructional 
practices may strengthen adolescents’ 
confidence in their own abilities. In addi-
tion, adapting teaching methods through 
gamification, interactive assignments, and 
project-based learning has been shown 
to enhance motivation and academic self-
efficacy (Triana-Vera, López-Vargas, 2025; 
Pozdnyak et al., 2021).

The online environment places sub-
stantial demands on self-regulation and 
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autonomy, which may contribute to the 
development of more stable learning strat-
egies. Even brief interventions aimed at 
structuring activity can enhance students’ 
confidence in performing complex tasks 
(Allagui, 2024). High web self-efficacy 
predicts engagement through academic 
hardiness (Kuo et al., 2021), technologi-
cal self-efficacy is associated with stronger 
motivation and greater learning satisfaction 
(Mekheimer, 2025), and mindfulness to-
gether with digital academic resilience ex-
erts an indirect effect on academic self-effi-
cacy (Aldbyani et al., 2024; Li et al., 2022). 
Low academic self-efficacy, combined with 
reduced academic engagement, is associ-
ated with higher procrastination (Cutipa-
Flores et al., 2025). In this context, digital 
competence may be viewed as an impor-
tant predictor of confidence in one’s suc-
cess in learning (Javier-Aliaga et al., 2024). 
A three-factor model comprising academic, 
procedural, and social components has al-
so been proposed for the analysis of online 
self-efficacy (Otto et al., 2024).

Comparable patterns have been re-
ported in Russian samples. The digital en-
vironment appears to exert an ambivalent 
influence on motivation: although it may 
strengthen personal autonomy, it may also 
contribute to superficial learning under con-
ditions of fragmented stimulation (Karpova, 
2024). Domestic studies have shown that 
optimistic attributional style mediates the 
relationship between the digital context and 
academic well-being (Titova Grandchamp et 
al., 2021). In addition, self-realization values 
and systems of life-meaning orientations 
contribute to the development of academic 
self-efficacy, whereas forms of adolescents’ 
social identity indirectly shape confidence 
in their learning capabilities through value-
based regulation (Gritsenko et al., 2024).

The basic theoretical propositions con-
cerning the role of attributional style and 
self-efficacy as stable determinants of mo-
tivation and academic behavior were for-
mulated in the works of Seligman (1991), 
Bandura (1997), and Peterson and Steen 
(2002). Contemporary studies further sup-
port their relevance for adolescents in 
digital learning environments (Marsh et al., 
2012; Komarraju, Nadler, 2013; Schunk, 
DiBenedetto, 2020). Recent reviews also 
indicate that support for basic psychologi-
cal needs and parenting style may mediate 
the association between self-efficacy and 
academic resilience (Basileo et al., 2024; 
Qi, 2025; Khan et al., 2024).

Nevertheless, most previous studies 
have examined self-efficacy and attribu-
tional style separately. The present study 
extends this literature by examining how 
age and learning format jointly relate to the 
manifestation of these characteristics in 
adolescence.

The aim of the study was to examine 
how learning format (online vs. offline) and 
age are related to adolescents’ optimistic 
attributional style and self-efficacy. The 
study tested the following hypotheses. 
First, given comparable curricula without 
specialized tracks, adolescents studying 
online would demonstrate higher levels of 
optimistic attributional style and general 
self-efficacy than their peers studying of-
fline. This assumption is based on evidence 
that the digital educational environment, 
by increasing autonomy and opportuni-
ties for self-regulation, may contribute to 
the development of optimistic explanatory 
strategies and confidence in one’s own 
abilities (Zimmerman, Schunk, 2001; Sun, 
Rueda, 2012). In addition, a meta-analysis 
of distance education programs (Means et 
al., 2013) and subsequent studies (Bow-
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ers, Kumar, 2015; Wu, 2023) have shown 
that learning format retains an indepen-
dent effect on motivational and personal 
characteristics even when course content 
and school resources are taken into ac-
count. This makes it possible to interpret 
differences between the online and offline 
groups as reflecting the influence of educa-
tional format rather than institutional char-
acteristics. Second, optimistic attributional 
style and self-efficacy would increase with 
age regardless of learning format. Third, 
the effect of learning format on these char-
acteristics would differ across age groups.

Materials and methods

Participants. The study included 
1490 students (494 boys, 33,2%, and 996 
girls, 66,8%) aged 10 to 18 years (M = 14,2, 
SD = 1,7, Mdn = 15). The sample was di-
vided into two groups according to learning 
format.

The online group (n = 616, 41,3%) 
consisted of students enrolled at the private 
Foxford Home School, which follows the 
federal basic educational curriculum with-
out specialized or advanced tracks. The 
educational process was organized in three 
formats: online webinars that allowed stu-
dents to ask questions and receive teacher 
feedback, mini-classes of up to 15 students 
involving interactive participation and work 
“at the board,” and recorded lessons with 
no opportunity for interaction. After each 
lesson, students were assigned home-
work consisting of required and optional 
components. Upon completion of thematic 
units, students completed quizzes, and 
during assessment periods they took tests; 
grades were assigned only for test perfor-
mance. Gamification elements were used 
to enhance motivation. Participants in the 
online group ranged in age from 10 to 18 
years (M = 14,0, SD = 1,8, Mdn = 14).

The offline group (n = 874, 58,7%) 
consisted of students attending 15 public 
schools in the Moscow Region. All schools 
followed the same federal curriculum and 
did not offer specialized tracks. E-learn-
ing and distance technologies were used 
only occasionally (e.g., electronic diaries 
and presentation materials), which cre-
ated a clear contrast with the fully online 
format implemented at Foxford. Partici-
pants in the offline group ranged in age 
from 10 to 18 years (M = 14,4, SD = 1,7, 
Mdn = 15).

To examine age-related differences, the 
full sample was divided into three age sub-
groups: 10-13 years (464 students, 31,1%), 
14-15 years (665 students, 44,6%), and 
16-18 years (361 students, 24,2%).

Procedure. The study was conducted 
in the middle of the academic year, from 
November to January. Data were collect-
ed electronically and anonymously using 
Google Forms after informed parental con-
sent had been obtained.

Measures. The study used the STONE-
P questionnaire, developed by T.O. Gor-
deeva, E.N. Osin, and V.Yu.  Shevyak-
hova, to assess aspects of optimistic at-
tributional style (Gordeeva et al., 2008), 
as well as the Russian adaptation of the 
General Self-Efficacy Scale developed by 
R. Schwarzer and M. Jerusalem (Schwar-
zer et al., 1996).

Statistical analysis. Statistical analy-
ses were conducted in Statistica 12. The 
effects of the study factors on the depen-
dent variables were examined using a 
two-way multivariate analysis of variance 
(MANOVA). Wilks’s lambda was used as 
the multivariate test statistic. Effect sizes 
were reported as eta-squared values. Dun-
can’s test was used for post hoc compari-
sons. The level of statistical significance 
was set at p < 0,05.



118

Merikova M.A. (2026)
Age-related changes in optimistic attributional style...

Psychological Science and Education,
31(2), 113–129.

Мерикова М.А. (2026)
Возрастные изменения оптимистического атрибутивного...
Психологическая наука и образование,
31(2), 113–129.

Results

Descriptive statistics for the total 
sample and for the individual adolescent 
groups are presented in Tables 1 and 2. 
Examination of the descriptive statistics in-
dicated that the online learning group had 
higher mean scores than the offline group 
on the following STONE-P subscales: 
Control, Success Situation, Achievement 
Domain, and Interpersonal Domain, as 
well as on the overall optimism index. The 
remaining STONE-P subscales, as well 
as self-efficacy, were at comparable lev-
els across learning formats. In addition, 
scores on Globality, Success Situation, 
Interpersonal Domain, and the overall op-
timistic attributional style index tended to 
increase with age (see Table 1).

Descriptive statistics for the study vari-
ables across levels of the interacting fac-
tors are presented in Table 2.

To identify statistically significant ef-
fects, a multivariate analysis of variance 
(MANOVA) was conducted using Wilks’s 
lambda. The analysis showed that the com-
bined scores on the STONE-P question-
naire and the General Self-Efficacy Scale 
developed by R. Schwarzer and M.  Jeru-
salem differed significantly as a function 
of learning format, F(7, 1490) = 10,20, 
p < 0,001, η² = 0,046, and age, F(14, 1490) 
= 5,04, p < 0,001, η² = 0,023. Thus, learning 
format accounted for 4,6% of the variance, 
whereas age accounted for 2,3%. A statis-
tically significant interaction effect between 
the predictors was also found, F(14, 1490) 
= 3,19, p < 0,001, η² = 0,015 (see Table 3).

Hypothesis testing. The results of the 
statistical analyses made it possible to evalu-
ate each of the hypotheses. Hypothesis 1, 
which predicted that adolescents studying 
online would demonstrate higher levels of 

Table 1
Descriptive statistics (mean ± standard deviation) and internal consistency 

indices of the scales depending on various factor categories
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Total sample 59,16± 
10,88

65,18±
11,71

66,51±
15,50

190,84±
27,08

76,77±
17,00

114,07±
20,35

96,99±
11,88

77,66±
8,66

29,14±
6,66

Offline learning 59,35± 
11,04

64,73±
11,50

65,28±
16,96

189,36±
26,98

74,65±
18,34

114,71±
20,26

96,11±
12,89

76,82±
8,62

28,93±
7,19

Online learning 58,89±
10,66

65,80±
11,99

68,24±
12,99

192,93±
27,11

79,76±
14,38

113,17±
20,45

98,23±
10,18

78,83±
8,58

29,45±
5,82

10–13 years old 59,73±
11,44

65,05±
11,99

64,77±
16,83

189,55±
29,07

74,08±
18,19

115,48±
20,97

96,53±
12,54

76,79±
8,66

28,25±
7,08

14–15 years old 58,63±
10,55

64,05±
11,48

66,90±
14,83

189,58±
25,75

77,10±
16,39

112,48±
19,95

97,54±
11,57

77,36±
8,74

29,45±
6,37

16–18 years old 59,44±
10,76

67,31±
11,47

67,94±
14,76

194,69±
26,51

79,50±
16,02

115,19±
20,14

96,53±
11,63

79,31±
8,29

29,69±
6,51
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optimistic attributional style and self-efficacy, 
was partially supported. Significant differ-
ences were found for four attributional-style 
subscales, η² = 0,046, p  <  0,001, whereas 
general self-efficacy did not vary as a func-
tion of learning format, p = 0,119. Thus, the 
part of the hypothesis concerning self-efficacy 
was not supported. One possible explanation 
is that self-efficacy may represent a relatively 

stable personal construct that is less sensitive 
to short-term influences of the educational 
environment. Another possible explanation in-
volves self-selection: adolescents who choose 
online learning may differ from their peers in 
self-efficacy even before entering that learn-
ing format. These issues warrant further in-
vestigation. Hypothesis 2, which predicted an 
age-related increase in these indicators, was 

Table 2
Descriptive statistics (mean ± standard deviation) of optimistic attributional style 

and self-efficacy indicators depending on factor categories

Indicators

10–13 лет / 
10–13 years old
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14–15 years old

16–18 лет / 
16–18 years old
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Stability 59,55±
11,66

59,91±
11,23

58,97±
10,81

58,11±
10,15

59,79±
10,80

58,78±
10,71

Globality 63,50±
11,50

66,69±
12,30

63,70±
11,24

64,58±
11,84

67,74±
11,45

66,51±
11,51

Control 62,16±
19,43

67,52±
13,05

65,61±
15,72

68,86±
13,16

67,89±
15,83

68,06±
12,57

Overall optimism index 185,21±
28,82

194,13±
28,70

188,28±
25,27

191,55±
26,39

195,42±
26,96

193,34±
25,70

Success situation 68,45±
19,79

80,00±
14,13

75,55±
17,05

79,46±
15,06

79,40±
17,29

79,69±
13,39

Failure situation 116,76±
20,72

114,12±
21,19

112,74±
19,61

112,08±
20,48

116,02±
20,64

113,65±
19,18

Achievement domain 95,45±
14,39

97,68±
10,15

96,72±
12,56

98,79±
9,76

95,75±
11,80

97,99±
11,18

Межличностная сфера / 
Interpersonal domain

74,82±
8,32

78,86±
8,56

76,57±
8,52

78,56±
8,94

79,29±
8,53

79,35±
7,86

Самоэффективность / 
Self-efficacy

27,74±
8,14

28,78±
5,71

29,18±
6,69

29,86±
5,84

29,70±
6,86

29,67±
5,84

Table 3
Results of multivariate analysis of variance (MANOVA) assessing the impact of factors 

on optimistic attributional style and self-efficacy indicators

Effect F p η2

Age 5,047 0,0001 0,023

Learning format 10,200 0,0001 0,046

Age * Learning format 3,193 0,0001 0,015
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supported, η² = 0,023, p < 0,001. Hypothesis 
3, concerning the interaction between age 
and learning format, was also supported: the 
largest differences between learning formats 
were observed among older adolescents, 
η² = 0,015, p < 0,001.

Below, the effects of the predictors on 
the individual variables assessed by the 
instruments are considered.

The statistical analysis showed that 
Control varied as a function of age, F(2, 
1490) = 4,88, p < 0,01, η² < 0,01, and learning 
format, F(1, 1490) = 12,02, p < 0,001, η² < 0,01. 
However, the interaction effect did not reach 
statistical significance, F(2, 1490)  = 2,74, 
p = 0,065, η² < 0,01. Students in the online 
learning group had significantly higher Con-
trol scores than students in the offline group. 
Post hoc analyses showed that Control was 
higher among adolescents aged 16–18 than 
among those aged 10-13, p = 0,013. Thus, 
with age, adolescents increasingly perceive 

the events in their lives as being under their 
own control and subject to their influence. At 
the same time, this characteristic was more 
pronounced in the online learning group.

The Success Situation indicator varied 
as a function of age, F(2, 1490) = 10,68, 
p < 0,001, η² = 0,014, and learning format, 
F(1, 1490) = 33,52, p < 0,001, η² = 0,022. 
The interaction between age and learning 
format was also statistically significant, F(2, 
1490) = 12,57, p < 0,001, η² = 0,017. Ado-
lescents in the online learning group had 
higher scores on this indicator than those in 
the offline group. Post hoc analyses across 
the three age groups showed that Success 
Situation scores were lower among adoles-
cents aged 10–13 than among those aged 
16–18, p < 0,001, and 14–15, p = 0,010. 
Thus, students in the online learning group 
were more likely to interpret favorable life 
situations optimistically and to attribute 
success to their own efforts.

Fig. 1. Perception of achievement-success situations as a function of the Age × Learning-Format interaction
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The Interpersonal Domain indicator 
varied significantly as a function of age, 
F(2, 1490) = 8,36, p < 0,001, η² = 0,011, 
and learning format, F(1, 1490) = 18,89, 
p < 0,001, η² = 0,013. The interaction be-
tween age and learning format was also 
statistically significant, F(2, 1490) = 5,33, 
p < 0,01, η² < 0,01. Adolescents in the 
online learning group had higher Interper-
sonal Domain scores than those in the of-
fline group. In addition, this indicator was 
higher among adolescents aged 16–18 
than among those aged 10–13, p < 0,001, 
and 14–15, p < 0,01. In other words, stu-
dents in the online learning group were 
more likely to interpret interpersonal situ-
ations optimistically, viewing conflicts as 
temporary and manageable. This tenden-
cy also increased with age.

The overall optimism index varied 
as a function of learning format, F(1, 
1490) = 5,21, p < 0,05, η² < 0,01, and age, 

F(2, 1490) = 3,66, p < 0,05, η² < 0,01. The 
interaction between age and learning for-
mat also reached statistical significance, 
F(2, 1490) = 4,09, p < 0,05, η² < 0,01. Ado-
lescents in the online learning group had 
significantly higher overall optimism scores 
than those in the offline group. In addition, 
students aged 16–18 scored higher on 
this scale than participants aged 10–13, 
p =  0,025, and 14–15, p = 0,015. Thus, 
students in the online learning group were 
more likely to explain their behavior and life 
events in optimistic terms, viewing failures 
as temporary, accidental, and situation-
specific, while perceiving positive events 
as more stable and attributing success to 
themselves. This tendency also became 
more pronounced with age.

The Failure Situation subscale varied 
as a function of age, F(2, 1490) =  3,39, 
p < 0,05, η² < 0,01, but not learning format, 
F(1, 1490) = 2,85, p = 0,091, η²  <  0,01. 

Fig. 2. Perception of interpersonal situations as a function of the Age × Learning-Format interaction



122

Merikova M.A. (2026)
Age-related changes in optimistic attributional style...

Psychological Science and Education,
31(2), 113–129.

Мерикова М.А. (2026)
Возрастные изменения оптимистического атрибутивного...
Психологическая наука и образование,
31(2), 113–129.

No interaction effect was found, F(2, 
1490) = 0,37, p = 0,685, η² < 0,001. How-
ever, post hoc analyses did not reveal sta-
tistically significant differences between the 
age groups.

Achievement Domain varied as a func-
tion of learning format, F(1, 1490) = 11,25, 
p < 0,001, η² < 0,01, but not age, F(2, 
1490)  = 1,49, p = 0,225, η² < 0,01. The 
interaction effect was also not statistically 
significant, F(2, 1490) = 0,00, p = 0,992, 
η² < 0,001. Thus, adolescents in the online 
learning group showed higher optimism in 
achievement-related situations than those 
in the offline group. In other words, stu-
dents learning online were more likely to 
interpret achievement situations optimisti-
cally, viewing achievements as stable and 
attributable to their own efforts.

Globality varied as a function of age, 
F(2, 1490) = 7,16, p < 0,001, η² < 0,01, 
but not learning format, F(1, 1490) = 2,22, 

p = 0,136, η² < 0,001. At the same time, 
the interaction between the factors was 
statistically significant, F(2, 1490) = 3,57, 
p < 0,05, η² < 0,01. Students aged 16–18 
showed higher values on this indicator than 
students aged 10–13, p = 0,022, and 14–
15, p < 0,001. Thus, with age, adolescents 
appeared to develop more differentiated 
and situation-specific causal explanations.

The Stability subscale did not vary 
significantly as a function of age, F(2, 
1490) = 1,66, p = 0,189, η² < 0,01, or learn-
ing format, F(1, 1490) = 0,71, p  =  0,399, 
η²  <  0,001. The interaction effect was 
also not statistically significant, F(2, 
1490) = 0,54, p = 0,583, η² < 0,001.

Self-efficacy varied as a function of 
age, F(2, 1490) = 6,26, p < 0,01, η² < 0,01, 
but not learning format, F(1, 1490) = 2,44, 
p  = 0,119, η² < 0,01. The interaction ef-
fect was not statistically significant, F(2, 
1490  =  0,63, p = 0,528, η² < 0,001. Post 

Fig. 3. Overall optimism as a function of the Age × Learning-Format interaction
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hoc analyses showed that self-efficacy 
was higher among students aged 16–18, 
p  =  0,008, and 14–15, p = 0,011, than 
among adolescents aged 10,13. Thus, with 
age, students’ beliefs in the effectiveness of 
their own actions increased, and they were 
more likely to expect success even under 
difficult or less favorable circumstances.

Discussion

The results of the study indicate that 
learning format and adolescents’ age are 
associated with indicators of optimistic at-
tributional style, whereas self-efficacy ap-
pears to be determined to a greater extent 
by age-related factors. As expected, adoles-
cents studying online demonstrated higher 
levels of optimism with respect to Control, 
Success Situation, Achievement Domain, 
and Interpersonal Domain. These findings 
are consistent with previous studies show-
ing that digital learning environments may 
foster autonomy and self-regulation (Zim-
merman, Schunk, 2001; Sun, Rueda, 2012; 
Titova Grandchamp et al., 2021).

The observed increase in Control scores 
across the older age groups points to age-
related changes in adolescents’ subjective 
sense of causality and personal agency. 
This finding is consistent with Bandura’s 
(1997) theory of self-efficacy, according 
to which beliefs about one’s ability to in-
fluence events strengthen with maturation 
and accumulated experience. The differ-
ence by learning format is also noteworthy: 
adolescents studying online were more 
likely to associate success with their own 
efforts. This pattern may be related to the 
greater degree of independence required 
in online learning, which places stronger 
demands on self-regulation and initiative 
(Hodges et al., 2024).

The Success Situation indicator was 
sensitive to both age and learning format, 

with a pronounced interaction effect. This 
may suggest that, particularly in online 
learning, older adolescents are more likely 
to attribute success to internal and relative-
ly stable causes, thereby supporting aca-
demic motivation (Weiner, 2010). These 
findings point to a potentially positive role 
of the digital environment in the interpreta-
tion of achievement-related experiences 
during later adolescence, when cognitive 
maturity is more advanced.

Similarly, higher scores on the Inter-
personal Domain scale among older ado-
lescents and among students in the online 
group may reflect the development of a 
more stable optimistic view of social inter-
actions. This pattern may indicate com-
pensatory mechanisms emerging under 
conditions of reduced face-to-face commu-
nication in digital environments (Bowers, 
Kumar, 2015), as well as the influence of 
educational support, particularly in the up-
per grades (Fomin, 2022).

The overall optimism index showed an 
upward trend both with age and in online 
learning conditions. This finding is consis-
tent with the conceptualization of optimistic 
attributional style as a relatively stable cog-
nitive construct that develops during ado-
lescence and may be strengthened under 
conditions that support personal autonomy 
(Seligman, 1991; Titova Grandchamp et 
al., 2021). Although the interaction effect 
was modest, it was statistically significant, 
underscoring the complex nature of the 
association between learning format and 
adolescents’ cognitive functioning.

Several scales did not show depen-
dence on learning format, including Failure 
Situation, Stability, and self-efficacy. These 
findings require further interpretation. The 
absence of differences on Failure Situation 
may indicate that adolescents’ perceptions 
of failure are less sensitive to external con-
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ditions and are shaped to a greater extent 
by personal dispositions (Peterson, Steen, 
2002). The Stability indicator also did not 
show statistically significant differences by 
age or learning format. This may suggest 
that perceptions of the stability of causes 
represent one of the more rigid components 
of attributional style and are therefore less 
sensitive to external changes in the educa-
tional environment. According to models 
of optimistic attributional style (Peterson, 
Steen, 2002), beliefs about the stability of 
causes may develop relatively early and be 
maintained by enduring personal attitudes. 
From this perspective, Stability may be 
viewed as a comparatively invariant cogni-
tive characteristic that is less susceptible to 
short-term pedagogical conditions or age-
related fluctuations during adolescence.

As expected, self-efficacy increased 
with age but did not vary as a function of 
learning format. This finding is consistent 
with previous evidence on developmental 
changes in confidence in one’s own capa-
bilities (Pajares, 2002; Schunk, DiBene-
detto, 2020). It is possible that self-effi-
cacy, as a generalized belief about one’s 
competence, is less sensitive to short-
term contextual influences than more 
situation-specific aspects of attribution. At 
the same time, the tendency toward higher 
mean scores in the online group may point 
to differences that warrant further investi-
gation. The absence of significant differ-
ences in self-efficacy between online and 
offline students may reflect the relatively 
stable nature of this construct. Within Ban-
dura’s (1997) theory, beliefs about one’s 
own capabilities are formed on the basis 
of accumulated experience rather than 
short-term situational influences. In addi-
tion, self-efficacy is often associated with 
individual characteristics such as con-
scientiousness, academic anxiety, and 

motivational orientation, none of which 
were controlled in the present study. A 
latent self-selection effect also cannot be 
ruled out: students with higher initial self-
confidence may have been more likely to 
choose online learning, thereby reducing 
the sensitivity of this indicator to the edu-
cational environment. These assumptions 
should be examined in future longitudinal 
or quasi-experimental research.

Particular attention should be paid to 
the Globality scale, for which significant 
age differences and an interaction effect 
with learning format were found. The in-
crease in this indicator among older ado-
lescents may be associated with the devel-
opment of a greater capacity for complex 
interpretations of causal relationships. At 
the same time, the difference between the 
online and offline groups may reflect spe-
cific features of information processing in 
digital environments, where students may 
be more inclined to generalize conclusions 
and rely on personally derived patterns of 
experience (Pozdnyak et al., 2021).

Overall, the findings suggest that opti-
mistic attributional style is characterized 
both by situational sensitivity, reflected in 
the association with learning format, and 
by developmental change across adoles-
cence. In contrast, self-efficacy appears to 
show a more stable age-related trajectory 
and less dependence on the educational 
environment. These results underscore the 
importance of adapting educational strate-
gies to students’ developmental charac-
teristics and to the specific features of the 
learning format.

Conclusions

The aim of the study was to examine 
how learning format (online vs. offline) and 
age are related to adolescents’ optimistic 
attributional style and self-efficacy. The 
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findings largely supported the proposed 
hypotheses and provided further insight 
into the psychological constructs under 
consideration.

First, adolescents studying online dem-
onstrated a more pronounced optimistic 
attributional style on several subscales, 
including Control, Success Situation, 
Achievement Domain, and Interpersonal 
Domain. This finding points to the potential 
role of the digital educational environment 
in shaping more positive cognitive inter-
pretations of academic and interpersonal 
experiences.

Second, age-related differences were 
observed for both attributional style and 
self-efficacy: adolescents in the older age 
group (16–18 years) showed higher scores 
on these indicators. This pattern is consis-
tent with theoretical accounts of personal 
and cognitive development during adoles-
cence.

Third, self-efficacy did not vary as a 
function of learning format, although it 
increased steadily with age. This finding 
suggests that self-efficacy may represent a 
more stable psychological construct that is 
less sensitive to external educational con-
ditions than attributional style.

Overall, the present study extends cur-
rent understanding of the psychological 
correlates of online learning and identifies 
age as an important predictor of personal 
characteristics in adolescence. These find-
ings are relevant to educational psychol-
ogy because they highlight the importance 
of age-sensitive and individualized support 
for students, particularly in digital learning 
environments.

The practical significance of the study 
lies in the potential application of these 
findings to the design of digital educational 
platforms aimed at promoting self-regula-

tion, confidence, and more adaptive inter-
pretations of success and failure.

Future research may benefit from longi-
tudinal designs that would allow researchers 
to trace the developmental trajectories of at-
tributional style and self-efficacy across dif-
ferent educational environments, as well as 
from comparative analyses of synchronous 
and asynchronous models of online learning.

Limitations. Despite the significance of 
the findings, several limitations should be 
acknowledged.

Self-report measures. The use of ques-
tionnaires may involve subjective bias: 
adolescents might over- or underestimate 
their characteristics.

Cross-sectional design. As a one-time 
assessment, the study does not capture 
developmental dynamics. Longitudinal 
studies are recommended.

Instructional variability. Although all 
students followed the same federal cur-
riculum, variations in teaching methods, 
resources, and teacher qualifications were 
not controlled.

Self-selection bias. Enrollment in online 
learning is voluntary and may reflect pre-
existing differences (e.g., autonomy, digital 
competence, anxiety), affecting cognitive-
motivational outcomes. Future research 
should apply longitudinal designs or sta-
tistical controls (e.g., ANCOVA, structural 
modeling).

Learning duration. The length of time 
spent in online or offline formats was not 
recorded, though it may impact the studied 
variables.

Geographic diversity. Offline schools 
were located in the Moscow Region, where-
as online students lived in various Russian 
regions and abroad. Regional sociocultural 
and economic factors were not accounted. 
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