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Abstract
Cognitive states are typical of students’ educational activity, which is accom-
panied by high activity of cognitive processes. Management of this activity is 
impossible without the knowledge of the structure, function, and mechanisms 
of actualization of cognitive states in various learning situations. Th e research 
relevance of the problem of cognitive states in the context of students’ intel-
lectual activity is due to their unique role in the regulation of the thinking 
process, maintaining a  steady focus on the solution of the problem within 
a certain period of time. Th e purpose of this article is to study the structure of 
the cognitive states that arises in the process of solving intellectual problems 
(through the example of carrying out R. Amthauer’s intelligence structure test). 
Leading methods to the study of this problem were tests with standardized 
questionnaires and retrospective self–reports. According to the results of factor 
analysis, ten key factors underlying the structure of the typical cognitive state 
of interest/mental stress have been identifi ed. A system–forming factor of this 
condition has been emphasized, which is an “attitude” to intellectual activity 
in the context of the overall semantic orientation of the subject. Th e obtained 
results can be of interest to researchers in the fi eld of psychology of emotions as 
well as to specialists involved in the diagnosis of students’ intellectual abilities.
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Introduction

Cognitive states are one of the types of mental states of the individual, 
integrating mental processes and properties that are necessary for the eff ective 
performance of cognitive tasks arising in the course of human life. Cognitive 
states accompany the learning process and are experienced as thoughtfulness, 
curiosity, surprise, doubt, concentration, etc. Th ese states are closely connected 
with intellectual activity, are caused by the need for orientation (e.g., interest) 
or  the arising mental distress in the course of activity (e.g., mental stress) 
(Izard, 1991).

Th e basis for selection of a class of cognitive states, in addition to the domi-
nance of the cognitive component, can also be the inclusion of certain procedural 
and sustainable human qualities in the structure of the state. Th e selected and 
described “integrative function” of mental states can serve as the theoretical basis 
of these ideas (Prokhorov, 1994). Th ese views are also confi rmed by the studies 
of the condition of interest (Prokhorov et al., 2015), chronic fatigue (Marcora et 
al., 2009), the state of fl ow (Csikszentmihalyi & Nakamura, 2011), etc. Another 
example is the studied daily trance state (Prokhorov & Yusupov, 2012). Th e core 
of the manifestations of this state is the subject’s cognitive processes. Among 
the central features of the daily trance there are: the novelty in the perception 
of reality, the activity of imagination, thoughts of philosophical nature in the 
background of the activity of everyday thinking reduction, memory activity and 
the availability of personal experience, a high level of focus on inner feelings and 
sensations, as well as value characteristics (the values of knowledge, development 
and productive life).

Review of the current literature shows that the place and role of cognitive 
states in the process of professional training of future specialists is not taken into 
account, so the studies on cognitive states of “student age” are relevant, because it 
is this age period that is characterized by high potential for personal and profes-
sional development.

Materials and Methods

The purpose and the research issue
Due to the fact that the cognitive states are holistic psychic phenomena, it is 

necessary to reveal their structural (systemic) organization. Th e solution to this 
issue is the purpose of this article.
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Participants
First year students at Kazan Federal University took part in the research; their 

average age was 18.6 years. Th e sampling consisted of 146 people.

Procedures and instruments
During the academic semester the following characteristics were measured: 

metacognitive involvement in the activity (MAI) (Schraw & Dennison, 1994), 
the level of refl exivity (Grant, 2001), the characteristics of temperament (EPI) 
(H. Eysenck & S. Eysenck, 1975), learning (Anastasi & Urbina, 1997), the level 
of verbal creativity (S. Mednick & M. Mednick, 1967), the ability to self–manage 
(Gabdreeva & Yusupov, 2013), communication styles (Leary, 1957), the level of 
subjective control (Rotter, 1966), the level of emotional intelligence (Goleman, 
1995), purpose–in–life orientations (Leontyev, 2006), and personality traits (Cat-
tell & Mead, 2008).

At the fi nal stage of the research, to measure the level of intelligence and enhance 
the learning states of students an intellectual test was conducted (Amthauer, 1970). 
Immediately aft er executing it the students were asked to evaluate the charac-
teristics of the cognitive states according to a special questionnaire consisting of 
40 indicators related to diff erent components of the mental state (physiological 
processes, emotions, mental processes, and behavioral characteristics).

Data analysis
Th e results of the empirical study were processes using the procedure of factor 

analysis (SPSS 19.0 program). Th e principal component method was used, oblique 
Promax rotation, which allows for calculating correlations between factors.

Results

Phenomenological analysis of the students’ cognitive states
Analysis of the testees’ self–reports showed that the states arising in the course 

of performing intellectual tasks are quite complex. Th us, the students noted the 
intense emotions of indignation, excitement, anxiety, resentment, sadness, vivacity, 
fun, and anger. Th e most frequently described were the feelings of excitement 
(16% of the testees), boredom (11%) and cognitive activity (9%).

In addition, intellectual activity was combined with the functional conditions 
such as fatigue, apathy, indiff erence, drowsiness, and mental stress. Among the 
states, the students most frequently mentioned the cognitive state of interest (48%).
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Th e most typical combination (more than 55% of the respondents) is formed by 
the combination of “interest – mental stress”; in phenomenological descriptions 
the central position is given to the experiences of interest.

Th us, while performing the test of intelligence, the typical experience was 
a combination of interest and mental eff ort. Further statistical analysis was car-
ried out for the data of only those respondents whose experiences like that were 
dominant (86 people).

Factor structure of the interest/mental stress state
A correlation matrix including 79 variables was factored by the principal com-

ponent method. 17 factors were extracted with eigenvalues greater than unity. Th e 
fi rst 10 factors explain 81.3% of the aggregate (total) variance of the variables.

Th e fi rst factor included the following variables: the overall meaningfulness of 
life indicator (0.980); meaningfulness of life process (0.927); meaningful goals in 
life (0.926); learning (0.802); meaningfulness of life eff ectiveness (0.786); internal 
locus of control (0.709); and goal–setting ability (0.672).

In general, the fi rst factor shows dependence of the intellectual activity and the 
conditions accompanying it on the subjective signifi cance of the tasks being solved 
in the context of the overall semantic orientation of the subject. In addition, the 
actualization and experience of the cognitive states depend on the ability to learn 
and the process of goal setting – mental activity, forming a subjective model of 
the desired result.

Th us, the fi rst factor can be called a factor of “attitude” of the subject of intellec-
tual activity to the tasks at hand and the process of cognition in general. Due to 
the action of this factor a semantic regulation of the educational–cognitive activity 
is provided.

Th e second factor included the following indicators: adequacy of behavior 
(0.885), reasonableness of conduct (0.884); the sequence (purpose) of behavior 
(0.763); awareness of perception (0.749); improvement of the coordination of 
movements (0.725); ability to predict (0.633); and metacognitive involvement in 
activities (0.613).

Th e second factor includes characteristics of goal–oriented behavior, ability to 
predict and metacognitive regulation of intellectual activity ability. Based on the 
psychological content of these indicators, the second factor can be identifi ed as 
“engagement in intellectual activity”.

Th e third factor is made up of the following variables: authoritarianism (0.907); 
selfi shness (0.733); domination (0.700); independence (0.646); and verbal creativ-
ity (–0.521).
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Th e third factor can be called a factor of “social regulation of cognitive activity”. 
Organization of variables shows that intensifi cation and the course of cognitive 
states are associated with the dominant and independent type of attitude to others. 
In the structural–functional organization of cognitive states, this factor is opposite 
to the “verbal creativity” ability.

Th e fourth factor includes the following indicators: management of emotions 
(0.901); self–motivation (0.736); hyperpnoe (0.715); straightness (–0.664); neurot-
icism (–0.654); anxiety (–0.647); and barriers to thinking (–0.625).

Th e fourth factor clearly relates to emotional stability, so next we entitle it “the 
self–regulation of emotions” in the process of intellectual activity of the subject.

Th e fi ft h factor included the variables: emotional stability (0.868); the ability 
to plan (0.823); the general self–management ability (0.688); closeness (0.674); 
vigor (0.636); the ability to take action (0.624); the ability to analyze contradictions 
(0.571); high self–esteem (0.542); and refl exivity (0.469).

Th e fi ft h factor can be called “the self–management ability” as its core consists 
of 4 indicators on the self–management test. Th is leading position is taken by the 
planning process, aimed at creating a subjective model of the means of achieving 
the objectives and the sequence of their application.

Th e sixth factor consists of the following indicators: gaiety (0.839); fervor 
(0.731); optimism (0.726); advanced thinking (0.722); uncontrollability 
(–0.597); dependence on group (–0.588); and a sense of amplifying cardiac 
activity (0.557).

Th e sixth factor shapes the experience performance indicators. Interestingly, 
this factor integrates extremely positive emotions (happiness, fervor, optimism), 
which once again demonstrates the positivity condition of interest. Th is factor can 
be called the “experiences activity” factor.

Th e seventh factor included the following variables: extraversion (0.791); the 
ability to correct an activity (0.761); and boldness (0.721).

Th e content of the seventh factor shows that cognitive states are associated 
with the properties of temperament, the function of volitional control of behavior 
(boldness), and the ability to adjust the activity, thinking and emotions. It is not 
easy to interpret this factor, however, according to the meaning of its constituent 
variables, let us call it a “personality” factor.

Th e eighth factor included the following variables: trust (0.775); friendly style of 
attitude to others (to 0.671); empathy (0.637); friendliness (0.590); and recognition 
of emotions of others (0.557).

Th e eighth factor is characterized by a trusting and friendly attitude towards 
others, so it is logical to headline it as a factor of “a friendly attitude to others”.
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Th e ninth factor included the following variables: total score on Amthauer’s 
intelligence test (0.754); and the ability to assess the quality of activity (0.680).

Th e ninth factor combines variables related to the cognitive component of the 
cognitive states; therefore, it can be defi ned as the factor of “general intelligence”. 
Th e role of this factor in the general factor structure helps to assert that the level 
of general intelligence development is not fundamental to students’ structure of 
cognitive mental states.

Th e tenth factor is associated with the following indicators: radicalism (0.864); 
hardness (0.796); numerical series (0.631); and spatial imagination (0.611).

Th e tenth factor combined intellectual and personality characteristics. Th is 
factor can be interpreted as the factor of “personal regulation of cognitive abilities”.

The eleventh factor included the following variables: ease of remembering 
(0.827); and the logic of thought (0.703).

Th e eleventh factor forms two indicators of the intensity of cognitive processes 
(memory and thinking). Th erefore it can be considered the “activity of cognitive 
processes” factor.

Th e twelft h factor integrates the following variables: altruism (0.790); careless-
ness (0.671); and the obeying style of attitude to others (0.649).

Th e twelft h factor presents a “dependent behavior style”, because it groups the 
indicators showing the predominance of conforming attitudes, congruence in 
contacts with others, self–doubt, compliance with the opinion of others and the 
tendency to compromise.

Th e thirteenth factor consists of the following indicators: usability (0.856); and 
emotional awareness (0.610).

Th e thirteenth factor can be labeled as “practicality”.
Th e fourteenth factor included the following variables: increased physical activ-

ity (0.742); briskness of experiences (0.669); and conscientiousness (0.602).
Th e fourteenth factor primarily combines the characteristics of experiences and 

physical activity. Th is factor can be labeled as “mental state activity”.
Th e fi ft eenth factor includes the following indicators: radicalism (0.764); and 

ability to self–control (0.727).
Radicalism as a personality trait is characterized also by the presence of intel-

lectual interests, as well as developed analytical thinking, a focus on analytical and 
theoretical activity. Th us, the fi ft eenth factor has to do with personal regulation of 
intellectual activity. However, it is reasonable to call it “radicalism”.
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The sixteenth factor included the following variables: aggressive style of attitude 
to others (0.706); insuffi  cient self–control (0.686); suspicion (0.674); extraversion 
(0.609); and clarity of ideas (0.519).

Th e sixteenth factor is characterized by an aggressive attitude towards others 
and poor self–control. Th is factor can be interpreted as “external locus of control”.

Th e seventeenth factor consists of the following indicators: ability to generalize 
concepts (0.722); and internal tensions (0.621).

Th e seventeenth factor can be called the “verbal–logical thinking activity” factor.
Th us, according to the results of statistical processing, 10 basic factors were 

selected (which explain 81.3% of the total variance of the original variables) that 
defi ne the structure of the cognitive states:

1. “Attitude to intellectual activities” (18.3% of the explained variance),
2. “Engagement in intellectual activity” (11.5%),
3. “Social regulation of cognitive activity” (9.9%),
4. “Self–regulation of emotions” (8.9%),
5. “Self–management ability” (6.9%),
6. “Activity of experiences” (6.1%),
7. Th e factor of “personality” (5.9%),
8. “Friendly attitude towards others” (5.1%),
9. “General intelligence” (4.8%),

10. Th e factor of “personal regulation of cognitive abilities” (3.9%).

Interdependence of the factors determining the structure of the 
interest/mental stress state
Let us consider the most stable relationship between the selected factors (cf., 

Table 1).
At the level of statistical signifi cance p≤0.001 there are a total of 6 relations. 

Th e most powerful of them is the correlation of the factors of “social regulation 
of cognitive activity” and “activity of cognitive processes” (0.521). Th e factor of 
“personality” has the greatest number of strong relations with the factors of “self–
regulation of emotions”, “self–management ability”, and “activity of mental states”. 
Th us, individual personality characteristics play a signifi cant role in the structural 
and functional organization of the cognitive states.

Th e most dependent factors in the structure of the cognitive states are: factor 
4 “self–regulation of emotions,” factor 7 “individuality” and factor 14 “the activity 
of the mental state”.



Ta
bl

e 
1.

 T
he

 in
te

r–
co

rr
el

at
io

n 
m

at
rix

 b
et

w
ee

n 
th

e 
fa

ct
or

s 
un

de
rly

in
g 

th
e 

st
ru

ct
ur

e 
of

 th
e 

in
te

re
st

/m
en

ta
l s

tr
es

s 
st

at
e

1
2

3
4

5
6

7
8

9
10

11
12

13
14

15
16

17
1

1.
00

.2
12

.1
01

.2
69

.2
54

–.
00

4
.1

83
.0

92
–.

07
0

–.
01

1
–.

29
5

.1
69

.1
47

–.
06

6
–.

04
0

–.
26

6
–.

31
9

2
.2

12
1.

00
.0

62
.1

72
.1

90
–.

15
8

.1
47

–.
06

4
–.

13
7

–.
20

2
–.

01
7

.1
66

.2
34

–.
09

7
–.

00
5

–.
25

0
–.

11
6

3
.1

01
.0

62
1.

00
.0

93
.0

11
–.

02
6

.0
64

–.
03

9
–.

08
5

–.
01

2
–.

52
1

.0
01

.1
25

–.
10

5
–.

09
9

.1
91

.1
53

4
.2

69
.1

72
.0

93
1.

00
.4

32
.2

87
.3

68
.2

86
–.

16
1

.0
59

–.
00

3
–.

06
1

–.
14

5
.2

63
–.

11
2

–.
06

2
–.

05
5

5
.2

54
.1

90
.0

11
.4

32
1.

00
–.

01
6

.4
20

.1
96

–.
09

9
.0

34
–.

01
9

.1
14

–.
03

6
.3

14
–.

10
5

–.
19

8
.2

69
6

–.
00

4
–.

15
8

–.
02

6
.2

87
–.

01
6

1.
00

–.
01

5
–.

04
3

–.
30

0
.2

63
.0

57
–.

05
6

–.
21

9
–.

17
3

–.
16

2
.0

67
–.

23
2

7
.1

83
.1

47
.0

64
.3

68
.4

20
–.

01
5

1.
00

.3
19

.0
23

.1
02

–.
00

8
.2

13
.0

02
.4

40
–.

01
1

–.
11

8
.1

07
8

.0
92

–.
06

4
–.

03
9

.2
86

.1
96

–.
04

3
.3

19
1.

00
.1

14
.0

70
–.

10
9

–.
01

2
–.

05
1

.3
85

–.
04

0
–.

05
7

.0
37

9
–.

07
0

–.
13

7
–.

08
5

–.
16

1
–.

09
9

–.
30

0
.0

23
.1

14
1.

00
.0

16
.1

43
–.

17
2

.1
35

.1
67

.3
01

.2
41

.0
00

10
–.

01
1

–.
20

2
–.

01
2

.0
59

.0
34

.2
63

.1
02

.0
70

.0
16

1.
00

–.
04

5
.0

56
.1

35
–.

09
4

–.
05

7
.1

35
.1

72
11

–.
29

5
–.

01
7

–.
52

1
–.

00
3

–.
01

9
.0

57
–.

00
8

–.
10

9
.1

43
–.

04
5

1.
00

–.
18

3
–.

24
7

.2
59

.1
62

.0
15

–.
08

9
12

.1
69

.1
66

.0
01

–.
06

1
.1

14
–.

05
6

.2
13

–.
01

2
–.

17
2

.0
56

–.
18

3
1.

00
.1

38
–.

10
9

–.
05

6
–.

17
2

.0
28

13
.1

47
.2

34
.1

25
–.

14
5

–.
03

6
–.

21
9

.0
02

–.
05

1
.1

35
.1

35
–.

24
7

.1
38

1.
00

–.
14

1
–.

15
7

–.
12

7
–.

00
3

14
–.

06
6

–.
09

7
–.

10
5

.2
63

.3
14

–.
17

3
.4

40
.3

85
.1

67
–.

09
4

.2
59

–.
10

9
–.

14
1

1.
00

.1
70

–.
09

3
.0

66
15

–.
04

0
–.

00
5

–.
09

9
–.

11
2

–.
10

5
–.

16
2

–.
01

1
–.

04
0

.3
01

–.
05

7
.1

62
–.

05
6

–.
15

7
.1

70
1.

00
.1

29
–.

12
7

16
–.

26
6

–.
25

0
.1

91
–.

06
2

–.
19

8
.0

67
–.

11
8

–.
05

7
.2

41
.1

35
.0

15
–.

17
2

–.
12

7
–.

09
3

.1
29

1.
00

.1
79

17
–.

31
9

–.
11

6
.1

53
–.

05
5

.2
69

–.
23

2
.1

07
.0

37
.0

00
.1

72
–.

08
9

.0
28

–.
00

3
.0

66
–.

12
7

.1
79

1.
00



271Cognitive States in the Process of Students’ Intellectual Activity

Discussions

First of all, the limitations of the conducted research should be noted. Th e 
characteristics of the interest/mental stress state were obtained by the method 
of retrospective self–evaluation. Methods of self–analysis are quite scientifi c and 
reveal aspects of human cognition inaccessible to other methods (Ericsson & 
Simon, 1980). However, it is obvious that the accuracy of the information thus 
obtained depends on the refl ective abilities and short–term memory capacity of 
the subject.

In previous research we studied the state of interest in real learning activities. 
It was found that in the organization of the state of interest the leading role is 
played by the factor of metacognitive regulation of learning and cognitive activity 
(Prokhorov et al., 2015). In the situation of executing intellectual tests, the factor 
of semantic regulation of intellectual activity comes to the fore. Th is means that 
the cognitive states accompanying the intellectual activity are largely dependent 
on the subjective importance of the tasks being solved and the students’ attitudes 
to the situation of intelligence diagnostics in general. Previously, the infl uence 
of personal meaning on the structure of the cognitive states was shown by us 
through the example of two kinds of relationships – the procedural personal 
meaning, associated with the implementation of activities and the personal 
meaning of self–assertion, aimed at preserving a positive image of one’s “I”. Th e 
procedural personal meaning contributes to the decrease in the intensity of the 
experienced emotions and the increasing productivity of the cognitive processes, 
thereby contributing to optimum organization of the cognitive states (Prokhorov 
& Yusupov, 2015).

In this research, the combination of the state of interest and mental stress is 
indirect evidence that the purpose of the respondents was exactly the solution 
of the proposed problems, and not testing of the limits of their intellectual abil-
ities, which carries a potential threat to students’ self–esteem. Th is is evidenced 
also by the fact that the majority of the tested subjects evaluated the state of 
interest/mental stress as positive. Th us, the obtained results should be classifi ed 
as “operational interest”, characterized by the coincidence of the motive and the 
purpose of intellectual activity (to solve the proposed experimental tasks as best 
as possible).

Th e presence of four basic factors related to various aspects of self–regulation 
in the structure of the state of interest seems to be a noteworthy fact. Th us, this 
fact confi rms the results of the earlier experimental studies, which showed the 
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regulatory role of the state of interest in relation to the motivational and cognitive 
resources of the individual (Th oman et al., 2011; Silvia et al., 2009).

Conclusions

Th e analysis of the examined subjects’ self–reports indicates that it is quite dif-
fi cult to identify cognitive states in “pure” form. In the presented descriptions the 
cognitive states were the result of the interaction of emotions (e.g., excitement), 
learning states (e.g., attention activity), being relevant to the functioning level of 
the intellectual abilities, as well as social feelings (e.g., feelings of duty, responsibil-
ity, etc.). Th e most typical cognitive state of the students in the course of executing 
the intellectual tests is the state of interest combined with mental stress (more than 
55% of the respondents).

According to the results of statistical processing of the data, 10 key factors were 
highlighted (which explain 81.3% of the total variance of the variables), under-
lying the interest/mental stress state structure. Th e core factor of this condition 
is the factor of “attitude towards intellectual activity” in the context of the overall 
semantic orientation of the subject. Th is factor has an inverse correlation (p≤0.01) 
with the activity factors of the cognitive processes and verbal–logical thinking.

Th us, the interest/mental stress state activated during intellectual activity of 
students is characterized by multiple manifestations of the psyche (semantic, 
cognitive, emotional, social and psychological) and a multi–component structure. 
Th e level of development of general intelligence and certain cognitive abilities 
plays a secondary role in the organization of the state of interest/mental stress, 
which is largely due to students’ability to learn.
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