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Abstract 
 

The educational activity theory developed by D.B. Elkonin and V.V. Davydov assumes that 
children’s theoretical thinking is individualized in the transitional period between primary school age 
and adolescence age. Theoretical thinking itself is determined by the content operations included – 
content analysis, planning, and reflection. The article deals with the issue of individual 
characteristics of theoretical thinking development in early adolescent period. We introduce the idea 
of the relation between formal and dynamic characteristics of thinking and content thinking 
operations. Content planning, which is one of the main theoretical thinking operations, is regarded 
as a factor of its development. The typology of planning action is based on V.V. Davydov’s theory of 
content generalization and on the two main types of thinking identified by the scientist – the 
empirical and theoretical types. The theory assumes that theoretical thinking is formed in a primary 
school when educating according to special programs aimed at learning activity development. The 
types of planning actions are distinguished according to differentiation-based positions in learning 
activity. 
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Introduction 
                   

In 2009 the Russian Federation adopted the Federal state educational standard of 
primary general education (FGOS OO, 2009) that is based on a system-activity approach. 
The conception of the approach is to ensure that students’ learning activity should satisfy 
their age and individual characteristics. The Standard says that the basic educational 
program of primary general education includes, in particular, students’ ability to plan their 
actions as one of the meta-subject outcomes of education. 

 
The education system has faced the problem of developing didactic systems and 

teaching methods that allow primary schools to achieve the learning outcomes required by 
the Standard. 

 
Today the system of developmental teaching by D.B. Elkonin and V.V. Davydov is 

recognized by the experts as one of the educational systems for primary schools that 
satisfies the Federal state educational standard of primary general education to a greater 
extent. However, in practice, there are few teachers working in this system of teaching. It 
makes the issue of improving the practice of developmental teaching and psychological 
support for the learning process quite urgent. This article is devoted to the psychological 
characteristics of thinking of children who have been trained according to the program of 
developmental teaching. 
 
Materials and Methods  
 

The purpose of this research is to analyze the relation between the content and 
formal-dynamic characteristics of thinking in young adolescents. 

 
Research hypothesis: the development level of content planning action is a factor 

that determines the formal-dynamic cognitive characteristics. 
 
To study the relation between the cognitive characteristics and the types of 

children’s planning actions the experiment was conducted in the Naberezhnye Chelny-
based three secondary schools. The research was done from 2016 to 2019. The test 
subjects were students of 5-7 grades aged between 10 and 13. The total number of the 
subjects was 97 people. 

 
The author-designed technique of identifying the types of planning actions (I.N. 

Fedekin) was used to diagnose the types.  At the first stage the children were asked to do 
a test to diagnose the formation of a planning action. Then on the basis of the obtained 
results the groups of children were made up. These groups comprised the children with a 
reflexive-analyzing (28 children), analyzing (35 children) and guessing (34 children) types 
of planning. 

 
At the second stage of the research the groups of children with different types of 

planning were identified to diagnose their cognitive styles. The subjects were asked to do 
the following tests: Luchins’ test “Verbal Labyrinth”, “Interpretation of Metaphors and 
Proverbs”1 and “Embedded Figures” Test by H. Witkin2. 

 
1 I. I. Cheremiskina, Methods for Diagnosing the Characteristics of Thinking: recommendations for 
practical classes in the “Special Workshop in Psychology” Course (Vladivostok, 2007).  
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When processing the data obtained, the Pearson’s chi-squared test χ2 was used 

as a statistical method. 
 
Results and discussions 
 

The theory of educational activity developed by D.B. Elkonin and V.V. Davydov and 
the system of training based on this theory are well known in the psychological and 
pedagogical community. The works of D. B. Elkonin3 and Davydov4, created within this 
theory show that using special teaching methods, it is possible to form the foundations of 
theoretical thinking at primary school age. According to V.V. Davydov5, theoretical thinking 
is characterized primarily from the content standpoint. This type of thinking is formed when 
learning a system of theoretical knowledge. This content orientation of theoretical thinking 
distinguishes it from empirical or formal thinking. 

 
The philosophical perspective of theoretical thinking allows us to see that since 

ancient times, the issue has been arisen and always existed in connection with scientific 
consciousness, being its core. To be more exact, scientific consciousness includes a 
constructed theoretical (conceptual-discursive) model of reality, as well as a sensory-
perceptual model. Theoretical knowledge as a complex set of rationalized abstractions is a 
special phenomenon of culture.  Its mechanisms are historically developed and depend on 
the types of system objects studied by sciences, as well as on the features of a particular 
culture of values6. 

 
The psychological researches regard the theoretical type of thinking as the one 

characterized by a set of specific intellectual operations or actions, the most important 
among them are reflective operations. These actions include reflection, analysis, and 
content planning. However, the formal-dynamic, process aspect of theoretical thinking has 
been understudied. We can only mention the works written by A.Z. Zak. For example, one 
of them (Zak, 1981) says that the main characteristic of theoretical thinking is its occurring 
“in mind”, i.e. content actions of this type of thinking may not be based on visual 
perceptions7. However, this characteristic of theoretical thinking seems to be arguable. 
One of the reasons for the lack of works in this field can be the following one. Psychology 
treats formal-dynamic characteristics of thinking as individual characteristics of intellectual 
activity, while theoretical thinking as the main psychological construct of primary school 
age, something that should be formed in all students by the end of primary school, i.e. 
theoretical thinking is not an individual characteristic, it is an age-related characteristic. 

 

 
2 H. A. Wilkin; Ph. K. Oltman; E. Raskin and S. A. Karp, A Manual: Embedded Figures Tests. 
Children's Embedded Figures Test, Group Embedded Figures Test (Palo 
Alto, CA: Consulting Psychol. Press, Inc., 1971).  
3 D. B. Elkonin, Selected psychological works (Moscú: Pedagogy,1989) y D. B. Elkonin, Psychology 
of human development (Moscú: Aspect Press, 2001). 
4 V. V. Davydov, (ed.), Mental Development of Primary School Children (Moscow: Pedagogika, 
1990); V. V. Davydov, “Educational Activity: The State and Problems of Research”, Issues of 
Psychology, num 6 (1991): 5–13 y V. V. Davydov, Theory of Developing Learning (Moscow: Intor, 
1996). 
5 V. V. Davydov, Types of Generalization in Training (Logical and Psychological Problems of 
Building Educational Subjects) (Moscow: Pedagogika. 1972). 
6 V. S. Stepin, Theoretical Knowledge (Moscow: Progress-Traditsiya, 2003). 
7 A. Z. Zak, On the Development of Younger Students’ Ability to Act “In Mind”. Issues of 
Psychology, num 5 (1981): 146–151.  
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But alongside with the growing interest of researchers in the issue of 

individualization of educational activity and theoretical thinking, it is pointed out that 
younger students may have some characteristics of educational activity and thinking8. 
According to L.S. Vygotsky’s conception of the development of higher mental functions 
(and the theory of educational activity is based on it), it is the individual mental function 
that is the result of this development, even if it is theoretical thinking9. 

 
Thus, there arises a reasonable question about the individual characteristics of 

theoretical thinking. What formal-dynamic characteristics of thinking should an individual 
have, whose theoretical thinking has been formed in primary school age? 

 
The question cannot be answered without finding out to what extent the child’s 

educational activity has been individualized. After all, it is theoretically assumed that if a 
child has fully internalized the structure of educational activity, their theoretical thinking has 
to be formed. However, a lot of studies show that individualization of educational activity is 
not provided for every student by the end of primary schooling. This means that theoretical 
thinking is not formed in every student either. 

 
Lack of theoretical thinking is marked by lack of intellectual operations (content 

analysis, reflection, and planning), which characterize this type of thinking. As a rule, the 
formation of intellectual operations has a number of stages, so the operations of 
theoretical thinking in some students are still in the intermediate stages of formation by the 
end of primary schooling. This means that there must be differences in formal-dynamic, 
process characteristics of thinking between teenage students. 

 
Here are types of planning operation. Distinguishing between two types of thinking, 

empirical and theoretical, as two possible approaches to knowledge, V.V. Davydov gave a 
detailed description of these types of thinking10. From his point of view, a characteristic of 
theoretical thinking is that it is fulfilled “mainly in terms of a thought experiment, which is 
characterized by such a mental action as planning made by a person11 . Therefore, we 
treat planning as a component of theoretical thinking, as a component of a generalized 
learning skill. 

 
Our study considers the classification of the types of planning action based on 

differentiating the positions in educational activity12 (Fedekin, 2001). Learning and teaching 
operations are shared among the participants of educational processes. There are 
traditionally identified the following positions of participants in collective educational 
activity.13 

 
8 G. A. Zukerman and A. L. Venger, (2015). Development of Learning Independence. 2nd ed. 
(Moscow: Avtorsky klub, 2015).  
9 L. S. Vygotsky, Collection of works: 6 Volumes. V.3 Problems of Development of Psyche 
(Moscow: Pedagogika, 1983).  
10 V. V. Davydov, Types of Generalization in Training (Logical and Psychological Problems of 
Building Educational Subjects) (Moscow: Pedagogika. 1972). 
11 V. V Davydov, Theory of Developing Learning (Moscow: Intor, 1996): 69. 
12 I. N. Fedekin, Psychological and Pedagogical Conditions for Becoming the Subject of Self-
transformation: abstract of the thesis for the degree of candidate of psychological sciences.  
(Moscow: PI RAO, 2001).  
13 V. I. Slobodchikov and G. A. Zukerman, “Meeting the ‘Parents’ and ‘Wise People’’, Family and 
School, num 1 (1990): 26–28 y V. I. Slobodchikov and G. A. Zukerman, “Meeting the ‘Teacher’ and 
‘Craftsman’”, Family and School, num 2 (1990):  33–36. 
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A “teacher” is a person who has knowledge and is aware of how to transmit this 

knowledge to others who do not have knowledge. This position can be taken by a 
professional adult, as well as by a student. 

 
 A knowledge-oriented student (“uchenik”) is someone who is aware of their lack of 

knowledge and is able to go beyond their limited knowledge. At early school age, the main 
way to overcome the lack of their knowledge is to cooperate with a teacher in class, taking 
the initiative. The student’s independence when setting objectives to transform their own 
knowledge and skills and searching for the ways to achieve the objectives is the 
foundation of the ability to self-transformation. 

 
 An instructions-oriented student (“shkolnik”) is someone who follows the teacher’s 

instructions. 
 
Reflective-analyzing type. The children of this type are able to recognize the 

conditions of the problem that definitely limit the range of possible operations, and to cut 
off the prohibited operations, i.e. those operations that cannot be done while solving the 
problem. The conditions that are not directly given in the problem, but they meet the 
chosen operation, show what to do when solving the problem. 

 
The children of this type are well aware of the difference between the positions of 

“a teacher”, “a knowledge-oriented student”, and “an instructions-oriented student”, so they 
are able to ask quite different questions when addressing different positions. Thus, the 
children with this type of planning ask the teacher questions about the general learning 
operation; they ask their peers about different variants of the solution; being in the position 
of “an instructions-oriented student”, they ask themselves about what should not be done 
when solving the problem, what conditions should be stipulated; being in the position of “a 
knowledge-oriented student”, they ask themselves about how to combine the learning 
operation and the conditions for solving the problem when choosing the appropriate 
variant of the solution. Since the children of this type have mastered all the positions, they 
prefer to solve problems independently, without asking for anyone’s help. In this case, one 
can consider the educational activity to be individualized. Moreover, along with the 
individualized educational activity there appears its subjectivity as the students of this type 
show such important qualities as orientation to independent search for means and ways of 
problem-solving, a more complete account of the conditions for solving the problem, 
initiative in establishing cooperation with a teacher, and so on. 

 
Analyzing type. The children of this type are mainly oriented to searching for the 

conditions of a problem that definitely limit the range of possible operations, i.e. 
recognizing the prohibited operations that cannot be done while solving a problem. 
However, these students are not aimed at independent search for the new conditions that 
show what to do when solving a problem, and therefore, they cannot find the general 
solution to a problem on their own. 

 
  The children of this type are mainly oriented to collective educational activity with 
their peers and with a teacher. Therefore, they can find the right solution due to group 
work. This group of children can act under the conditions of discovered ignorance only 
together with other peers. They are such children whom G.A. Zukerman wrote about, “If a 
group, which has been given a new assignment, is able to detect the contradiction of the 
conceptual content as the difference of opinion of its participants and ask the teacher 
about  the  way  to  coordinate  their  views,  then  we  can  assume that this group takes a  
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collective position of a student”14. However, this position is not individualized by the 
children of this group. Guessing type. The children of this type are not oriented to the 
conditions of a problem at all, often introducing the new conditions that have not been set. 

 
The children of this type are oriented to a teacher when solving problems. They 

have mastered the only position of educational activity – the position of an instructions-
oriented student (“shkolnik”). The children of this group avoid individual activity and do not 
know how to solve a problem together with their peers. If there is any difficulty, the children 
of the guessing type turn to a teacher for instructions. 

 
The concept of cognitive style. According to M.S. Yegorova, the term “cognitive 

style” first appeared in American psychology in the 1950s and 1960s as part of researches 
in which individual differences in perceiving, analyzing, categorizing, and reproducing the 
information came to the fore15. The individual-specific ways of processing information 
(cognitive styles) were fundamentally differentiated from individual differences in 
intellectual activity achievements. In other words, the style approach was formed as a kind 
of alternative to the test approach. In particular, it was argued that cognitive styles are 
formal and dynamic characteristics of intellectual activity that were not related to the 
content (outcome) aspects of intellect functioning. In addition, cognitive styles were treated 
as preferred patterns of intellectual behavior that best corresponded to the cognitive 
abilities of a given subject. Since that time, the term has been widely used by various 
authors who, treating it in different ways, agree that styles reflect process factors of human 
activity rather than content ones. They also share the opinion that this characteristic is 
stable and adequate for describing, at least, several levels of psychological functioning (for 
example, perception, thinking, etc.). There are many current definitions of the concept 
“cognitive style”. We agree with M.A. Kholodnaya who treats this concept in a broad way. 
According to her, a cognitive style is a characteristic of the way of cognitive activity; 
personal factors regulating cognition, thinking, etc. The concept also includes the 
peculiarity of a person’s life path structured by setting and achieving goals16. The concept 
“cognitive style” was introduced and used by H.A. Witkin in the 1950s and 1960s. He 
treated cognitive style as the way of perceiving, processing, analyzing, systematizing, and 
structuring information. He believed that an individual’s cognitive style could be identified 
by solving standardized problems17. In a broader sense, due to these mechanisms 
individual’s mental activity in general, handling the new data, and educating in particular 
are available. Some authors of psychological studies consider cognitive styles and 
intelligence autonomous to each other, and from the point of view of a number of other 
scientists, cognitive styles are an integral part of intelligence18. G. Allport considered 
cognitive style to be an instrument for an individual person, i.e. the ways and means to 
achieve his/her goals19. 

 

 
14 G. A. Zukerman, “Experience of Typological Analysis of Primary School Children as Subjects of 
Educational Activity”, Issues of Psychology, num 6 (1999): 3–18.  
15 M.S. Yegorova, The Problem of Dependence – Independence on the Field and Possibility of its 
Research in the Genetics of Behavior, Issues of Psychology, num 4 (1981): 161–168.  
16 M.A. Kholodnaya, Cognitive Styles as the Originality of Individual Intelligence (Kiev: UMK V, 
1990).  
17 H.A. Witkin; R. B. Dyk; H. F. Faterson; D. A. Goodenough and S. A. Karp, Psychological 
Differentiation: Studies of development (New York: John Wiley and Sons, 1962). 
18 I. P. Shkuratova, Cognitive Style and Communication (Rostov-on-Don: Publishing house of 
Rostov-on-Don Pedagogical University,1994).  
19 G. W. Allport, Becoming a Personality: Selections (Moscow: Smysl, 2002). 
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A. Adler, an Austrian psychologist, regarded the concept “cognitive style” as a 

stable individual characteristic of cognitive processes that determines the use of various 
research strategies20. J. Bruner, an American psychologist, also used the concept of 
strategy that is setting and verifying hypotheses in problem-solving. A strategy is an 
individualized system of the ways to operate with information and form response behavior, 
aimed at solving a specific problem and searching for a solution. The operational structure 
of a strategy can be specified when searching for a solution. A strategy is determined by 
the cognitive style in specific problem-solving21.  

 
Thus, cognitive styles indicate the typical ways of perceiving, memorizing, thinking, 

and problem-solving preferred by a particular person. They are regarded as broad style 
characteristics of behavior that are end-to-end characteristics of personality abilities shown 
in many kinds of activities and patterns of action22. This approach is of great interest in the 
issue under discussion. Therefore, a number of authors (M. S. Yegorova23, T.V. Kornilova 
and G. V. Parashey24, M. A. Kholodnaya25) point out that a cognitive style, in contrast to an 
ability, relates to the way rather than to the level of activity performance. 

 
Our research considers the following styles: field dependence – field 

independence, rigidity – flexibility of cognitive control, generality – concreteness of 
thinking26. 

 
The technique developed by I.N. Fedekin27  was used to diagnose the types of 

planning action. 
 
The summarized research findings are shown in tables 1–3. 

 

Cognitive style Type of planning  

Reflective- 
analyzing 

Analyzing χ2  
Pearson 

Guessing χ2  
Pearson 

Rigidity 2 29 35,67 34 54,37 

Lability 26 6 – 

Table 1 
Survey Results on the “Verbal Labyrinth” Test, number of people 

 
 
 

 
20 A. Adler, A. (2002). Essays on Individual Psychology (Moscow: Kogito-Center, 2002).  
21 J. S. Bruner, Psychology of Knowing. Beyond the Information Given (Moscow: Progress, 1977).  
22 A. A. Krylov, and S. A. Manicheva (ed.), Workshop on General Experimental and Applied 
Psychology (St. Petersburg: Piter, 2000).  
23 M. S. Yegorova, The Problem of Dependence – Independence on the Field and Possibility of its 
Research in the Genetics of Behavior, Issues of Psychology, num 4 (1981): 161–168. 
24 T. V. Kornilova and G.V.  Parashey, “Approaches to the Study of Cognitive Styles Twenty Years 
Later”, Issues of Psychology, num 6 (1989): 140–146.  
25 M. A. Kholodnaya, “Cognitive Styles and Intellectual Abilities”, Psychological journal, num 3(3) 
(1992):  84–93.  
26 V. N. Druzhinin and D. V. Ushakov (ed.), (2002). Cognitive Psychology: textbook for higher 
education institutions (Moscow: PER SE, 2002).  
27 I. N. Fedekin, Psychological and Pedagogical Conditions for Becoming the Subject of Self-
transformation: abstract of the thesis for the degree of candidate of psychological sciences 
(Moscow: PI RAO, 2001). 
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Cognitive style Type of planning  

Reflective- 
analyzing 

Analyzing χ2  
Pearson 

Guessing χ2  
Pearson 

Concreteness  – 11 10,66 31 51,06 

Generality 28 24 3 

Table 2 
Survey Results on the “Interpretation of Metaphors and Proverbs” Test, number of people 

 

Cognitive style  Type of planning   

Reflective- 
analyzing 

Analyzing χ2  
Pearson 

Guessing χ2  
Pearson 

Field 
dependence 

2 7 2,1 30 40,43 

Field 
independence 

26 28 4 

Table 3 
Survey Results on the “Field dependence – Field independence” Test, number of people 

 
Correlation analysis was used to handle the results obtained, namely, the criterion 

of agreement of Pearson distributions χ2 at the significance level α=0,001 is used as an 
indicator of the closeness of the relationship between the values “type of planning” and 
“cognitive style”28. All the dimensions were significantly different at this level of 
significance, except for the similarity between the reflective-analyzing type of planning and 
the analyzing type in field dependence – field independence styles. 

 
The application of A. S. Luchins’ test has resulted in the following finding: the 

children with a guessing type of planning, as a rule, transfer the way of solving previous 
problems to the test problem, without searching for a new, rational way of problem-solving. 
Here one can observe cognitive rigidity. Conversely, the children with reflective-analyzing 
and analyzing types of planning solve the problem in a new, rational way, showing 
cognitive lability. 

 
The data obtained are also confirmed by the survey results on the “Verbal Labyrinth” 

test. The children with a reflective-analyzing type of planning, as a rule, solved verbal tests in a 
short period of time, despite the lack of a universal algorithm for solving problems. It proves 
their lability. The children with guessing and analyzing types of planning, as a rule, spend more 
time to solve problems. Consequently, it is difficult for them to switch from one way of problem-
solving to another. In addition, they break the rules of leaving the labyrinth. The first rule is that 
the labyrinth starts from the bottom right-hand corner, and ends on the top left-hand corner. 
The second rule says that one can move through the labyrinth the way a chess rook does: 
straight along any number of letters. The third rule is that any “passed” letter is included in the 
encrypted word, so it is impossible to skip it. Thus, the children of this type are not focused on 
the conditions of a problem at all, introducing the new conditions that have not been set. This is 
a characteristic of the guessing type of planning. When doing “Interpretation of Metaphors 
and Proverbs” test, the children with a guessing type of planning, as well as most children 
with an analyzing type of planning, demonstrate stereotypical thinking. It is difficult for 
them to switch from one proverb to another when interpreting them. They do not know how  

 

 
28 A. D. Nasledov, Mathematical Methods of Psychological Research. Analysis and Interpretation of 
Data: a training manual (St. Petersburg: Rech, 2004). 
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to abstract from a specific situation and to purposefully identify a number of other 
situations matching this metaphor or proverb. For example, the children explained the 
metaphor “chicken-hearted” in the following way: “A chicken that is timid, it is afraid …”, “A 
chicken has a heart. A chicken is kind because it has the heart”. Or they misunderstood its 
meaning, for example, “Well, it must be a kind of spirit. For example, a person loves 
chickens”, “Quick, smart, quick-witted”. The proverb “All that glitters is not gold” was 
understood concretely: “There is money that does not glitter”, “Not only money but many 
other things can glitter, for example, a key” or “A gold metal thing glitters. A person goes 
and sees a gold thing. He thinks, I’ll sell it and get some money, but it turns out that it is 
not gold”. The proverb “Like father, like son” was also explained by the children depending 
on the specific content: “The son is like his father”, “He lives near his father”. 
 

The children with a reflective-analyzing type of planning, as a rule, without visible 
effort, understand the figurative meanings of proverbs and metaphors easily formulate 
them and adequately transfer them to other situations. For example, a child explains the 
metaphor “a heart of stone” as follows: “A person does not love anyone” or “A person who 
does their job without paying attention to the fact that they do harm to others. Maybe they 
do not love”.  

 
Thus, the children with a reflective-analyzing type of planning demonstrate the 

ability to perform the following two operations: the ability to abstract from a specific 
situation and the ability to identify a number of other situations matching this metaphor or 
proverb. 

 
When being tested for field dependence – field independence, the children also 

exhibit different behavior. Younger teenagers with a guessing type of planning often 
answer incorrectly, impulsively. For example, some children begin to show the included 
figures, and then they realize that they are mistaken and say, “Oh, it is not right!” The 
children with a reflective-analyzing type, as a rule, at first calmly and carefully think, and 
then show the correct figure. 

 
In addition, it should be pointed out that when doing the tests, the children with a 

guessing type of planning keep a closer psychological distance: they tell the experimenter 
about themselves, ask the experimenter questions that are not related to this survey. 
Conversely, the children with a reflective-analyzing type listen carefully to the instructions 
for the tests (as a rule, they understand them at first explanation), follow them properly, 
and focus on them when completing the tasks, without being distracted by different things 
(the noise outside, a fallen experimenter’s pen, etc.). 
 
Conclusion 
 

The research shows that younger adolescents with different types of planning 
action have different cognitive styles. The relation between the types of planning and the 
cognitive styles is established:  

 
1. Children who have a reflective-analyzing type of planning are characterized by: 

– taking account of the conditions for problem-solving; 

– being more likely to be field independent; 

– showing great lability of thinking; 

– having a more generalized thinking, being able to abstract. 
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2. Children with a reflective-analyzing type of planning are characterized by: 

– introducing the new conditions without being focused on the given conditions; 

– being more likely to be field dependent; 

– showing rigidity of thinking; 

– having more concrete thinking, being unable to abstract. 
3. Children with an analyzing type of planning have intermediate characteristics 

when compared to the other two polar types of planning action. Children with this type of 
planning are characterized by: 

– doing the prohibited operations when solving a problem; 

– showing a greater rigidity of cognitive control, but at the same time 
demonstrating a greater ability to rearrange mental processes, i.e. they are unable to find 
an error, but when another person points to it, they are able to correct this error; 

– being more likely to be field independent; 

– having more generalized thinking, being able to abstract. 
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