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Abstract: This article presents the study results of cognitive rigidity as a mental 
model of personality which manifests itself in the influence of past experience on 
problems solving. The empirical study involved 138 volunteers, humanities and 
technical education programmes, different majors (nursery school teachers, 
teachers, speech therapists, accountants, customs officers, architects, builders). 
The results of the study when solving setting and critical tasks have revealed 
features reflecting the tendency to rigid action of respondents in both groups. 
Respondents of humanities education programme when solving setting tasks 
have shown a formation of cognitive rigidity (perseveration) that has not allowed 
to use more effective and adequate ways while solving critical tasks. Technical 
education programme respondents, on the contrary, have been notable for their 
abilities to critically rethink the use of habitual ways of action which resulted in 
finding alternative solutions to a number of critical tasks. Despite the identified 
differences, the examinees of both groups showed similar results in solving 
setting tasks. The fact of manifestation for thinking peculiarities in specialists 
with various profession orientation becomes evident. 
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1. Introduction 
The relevance of the research is 
determined by the theoretical and 
practical need to study the nature of 
rigidity, the psychological characteristic of 
which synthesizes various cognitive, 
emotional, volitional and motivational 
mental processes as well as the 
personality. They are complex in structure 
and contribute to adaptation in an 
unstable environment associated with the 
transition “from life in a stationary society 
to life in a rapidly and irreversibly 
changing world” [37, p. 9], in the world 
(“digital society”, “fluid modernity”, 
“cognitive capitalism”) the characteristic 
of which should integrate three 

components – emergence, complexity and 
flexibility – “into one whole, without 
losing the depth and plurality of their 
interpretations” [17, p. 31]. This, in turn, 
raises the question of “the reasons for the 
preservation and development of human 
productivity” which determines the need 
to mobilize mental resources [37, p. 15], 
the formation of which defines the ability 
of an individual to adapt flexibly to the 
requirements of the situation [12]. The 
inability of an individual to change their 
behavior, even if the situation demands it, 
is regarded as rigidity (Gorman; cited in 
Concise Encyclopedia of Psychology, 
2006, p. 763). 
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The attention of scientists from 
classical and modern scientific schools 
and directions is turned to the problem of 
rigidity. In the works of L.S. Vygotsky, K. 
Goldstein, K. Duncker, G.V. Zalevski, J. 
Kettel, R. Kettel, K. Levin, G. Maier, Z. 
Freud rigidity is represented as stiffness 
of thinking, intellectual stiffness, rigidity 
of cognitive schemes, stereotype, 
perceptual and functional fixation. G.V. 
Zalevski presents rigidity as perceptual, 
psychomotor, cognitive, affective and 
motivational one depending on the 
individual personality features [40, p. 55]. 
In German Psychological Dictionary F. 
Dorsch states motor, affective and 
cognitive rigidity (from German rigidität) 
[30, p. 668]. At the same time various 
researchers consider a similar set of types 
of rigidity and often modern psychological 
literature distinguishes and interprets 
cognitive, emotional (affective) and 
motivational types of rigidity. Thus, B. 
Meshcheryakov and V. Zinchenko cite 
cognitive, affective and motivational 
rigidity as the inability to adjust the 
activity programme in accordance with 
the requirements of the situation [31, p. 
477]. 

Affective (rigidity of affect) rigidity is 
characterised by the manifestation of 
monotonous emotional responses to 
changing objects of emotion and is 
determined by the constancy of the events 
evaluation. Affective rigidity also has its 
parallels in the inflexibility of 
motivational needs and the habitual ways 
in which they are met. Motivational 
rigidity is evident in the “motivational 
failing” syndrome [41]. The inability to 
change perceptions of the environment, 
the lack of willingness to reflect and, 
therefore, to readjust actions when 
receiving new information is associated 
with cognitive rigidity. M.J. Zakreski 
defines cognitive rigidity as the difficulty 
in changing mental attitudes and 
describes it as a decrease in cognitive 
switchability, a desire for novelty [39, p. 
208]. 

Cognitive rigidity in medicine and 
psychophysiology (G.V. Zalevski, E. 
Kretschmer, N.D. Levitov, K. Leongard, 

A.R. Luria, A. Maslow, V.S. Merlin, R. 
May, V. Reich, M. Rokeach, E. Fromm) is 
associated with a psychopathological state 
caused by a lack of mobility of mental 
processes. Thus, the rigidity of attention 
in A. R. Luria’s research is defined by the 
ability of a person to change “the natural 
laws of the flow of the orienting reflex” by 
making “the state of activation more 
stable” which causes “persistent, long–
lasting states of tense attention” [20, p. 
219]. Memory rigidity is designated by the 
scientist as a process for the 
“consolidation” (imprinting) of its traces 
[20, p. 240]. Perceptual rigidity occurs in 
mild to moderate extent of Parkinson’s 
disease (Zmigrod, 2019). 

The concept of rigidity of thinking is 
dominant in psychology. M. Rokeach 
(1960) refers to rigidity and dogmatism in 
thinking as “a limited mind” [33]. 
According to E. Kretschmer, rigidity, as it 
manifests itself in thinking and acting, is a 
sign of schizotypal character [15] and, 
according to R. May, it is a marker of 
obsessive–compulsive neurosis [24]. In 
psychiatry it is a sign of visceral thinking 
in epilepsy characterised by a 
predominance of concrete ideas in 
problem solving, a lack in 
“comprehending the contingent nature of 
the task” [2, p. 46]. E.P. Ilyin 
characterizes it as the “ossification and 
even fixedness or stagnation of thinking”. 
E.P. Ilyin characterises inertia, rigidity of 
thinking as consisting in the difficulty “to 
move quickly and easily from one class of 
phenomena to another, distant in 
content” [9, p. 164]. 

Contemporary medical, clinical, and 
physiological approaches present 
cognitive rigidity in terms of the 
transdiagnostic approach used in clinical 
psychology and cognitive therapy. Within 
this approach rigidity is understood as a 
mechanism present in all disorders 
(Harvey, Watkins, Mansell, Shafran, 
2004). For example, thought rigidity in 
the form of fixation on the same thought 
(rumination) due to negative events and 
experiences acts as a transdiagnostic 
process underlying various forms of 
psychiatric pathology including anxiety 
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and depression. Rigidity based on 
psychological components, metacognitive, 
emotional, volitional, motivational 
processes and personality traits can be a 
risk factor for changes in mental 
(psychological) health (Rogers, 1951), 
psychological well–being (A.V. Voronina 
(2006), the emergence of emotional and 
cognitive problems (G.V. Zalevski) and as 
a consequence of the neuropsychiatric 
disorders (P.B. Gannushkin, G.V. 
Zalevski, K. Leongard, A. E. Lichko, R. 
May, W. Reich). According to K. Rogers, 
the result of the transformation of mental 
integrity and the mental health of the 
individual is the manifestation of rigidity 
in the assessment by the individual of 
themself, in the reassessment of the 
system of values, in the differentiation of 
meanings in their internal experience, in 
the verification and correction of “their 
hypotheses in real actions in the real 
world” [32, p. 25]. In this perspective, the 
emphasis is placed on rigidity as a 
transdiagnostic process that renders other 
processes pathological [25]. In general, 
the maximum representation of the 
subject expressions indicates the 
fundamental importance of this problem 
for the psychology of personality. 

In psychological science cognitive 
rigidity is accompanied by a change in the 
“ability to adequately perceive an object in 
a changed situation” [31, p. 477] and is 
expressed in perceptual illusions 
(cognitive, temporal, optical, temporal) 
[41, pp. 23–25]. According to J. O’Connor 
and I. McDermott, illusions exist in 
thinking, in mental models through which 
a person perceives the surrounding 
reality. They consist of general ideas, 
beliefs that ideate a person’s thoughts and 
actions, visions about desired outcomes 
and are a source of stability [28, pp. 80–
83]. Along with this, scientists describe a 
number of cognitive mechanisms through 
which mental models are formed and 
maintained. The generalization 
mechanism manifests itself in the 
perception of an isolated incident in life 
experience as a typical phenomenon. The 
distortion mechanism results in 

exaggeration of some characteristics, 
features of phenomena and objects while 
downplaying the significance of others. 
The construction mechanism involves 
developing a rational explanation in a 
situation of ambiguity passing it off as 
reality. The mechanism of elimination 
ignores information that is inconsistent 
with current personal perceptions and 
opinions about what is happening. 

V.M. Voskoboynikov considers rigidity 
of views and attitudes to be a counter– 
suggestive barrier to creativity [38]. 
Studying the mechanisms of formation 
and manifestation of creative thinking 
A.M. Isen, K.A. Daubman and G.P. 
Nowicki come to the conclusion about its 
connection with humour that causes 
positive emotions, reducing tension and, 
as a consequence, the manifestation of 
rigidity [10]. Understanding rigidity of 
thinking as stereotypical thinking, a set of 
habits to solve one–type tasks in a 
standard way A. Maslow singles it out as 
one of the barriers that block creative 
approach to problem solving [23]. 

From the above, it should be noted 
that the experimental study of cognitive 
rigidity is carried out in solving thinking 
tasks. In this aspect it represents the 
fixation of thinking on habitual ways that 
have been formed and are available from 
the past experience as well as the lack of 
ability to respond to a new situation in a 
more productive way (Scott, 1962). The 
concept of “functional fixity” was 
introduced by K. Duncker and is 
understood as the inability to solve 
problems in a non–standard way caused 
by previous experience [5, 6]. During the 
analysis of the problem–solving process 
there arise “functional solutions” which 
are subject to “fixing when handling the 
solution approach” along with “fixing the 
context” and “fixing the structure” 
“thereby eliminating the possibility for 
decision–making of other equally 
acceptable ranges and functional 
solutions” [6, p. 238–239]. The scientist 
concludes that inertia of thinking 
prevents or inhibits the manifestation of 
unusual/nonstandard ways in solving 
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thinking tasks using familiar objects [5]. 
According to W. James (1890), there is a 
blocking of other reactions formation as a 
result of the learned reaction excitation 
[11]. 

Functional fixation is a problem–
oriented variant of the attitude 
(Einstellung from German), readiness 
that determines tendency and propensity 
[16] which is generated by the negative 
influence of long–term memory on the 
solution of cognitive tasks, thus 
preventing the discovery of a new, 
original solution [8, p. 362]. Attitude in a 
problem–solving situation, according to 
Luchins, appears in preference of the 
habitual way of action over a more 
effective one [18]. In the course of the 
experiment the scientist concluded that 
the respondents preferentially used the 
techniques practiced in previous trials 
along with accessible and more 
productive ways of solving problems to 
measure a certain amount of water using 
different in volume vessels. This 
experiment is called the Luchins’ effect 
that consists in the tendency of “the brain 
to concentrate on the most familiar way of 
problem solving, stubbornly avoiding 
alternatives” [1, p. 32]. As noted by M. 
Bilalic and P. McLeod, “usually such a 
way is getting to be useful”. 

As a result of the induced interest in 
the Luchins’ effect, a number of 
researchers have identified various 
artifacts that enhance or weaken the 
above–mentioned effect: motivational 
and stress ones (Cowen, 1952; Van De 
Geer, 1957), interactivity in physical space 
or manipulation, restructuring of physical 
space (Kirsh, 1995, 2006), cognitive 
distortion in which any information not 
fitting into a theory “that we have already 
latched on to is ignored or discarded” [1, 
p. 33]. Thus, the artifacts in solving 
thinking tasks are varied and modifiable. 
Sometimes they can be opportunistic or 
strategic in nature which in one way or 
another transforms the possibilities of 
problem solving. 

In this study, one of the factors in 
solving tasks is the specifics of the 
cognitive processes that manifest 

themselves differently in specialists with 
different profession orientations 
(bionomic professions of “Man – Nature” 
type, technomic professions of “Man – 
Technics” type, signomic professions of 
“Man – Symbolic System” type and 
artnomic professions of “Man – Artistic 
Image” type) [14, p. 175– 196]. In 
particular, such cognitive processes as 
mechanical, motor memory, the ability to 
concentrate for a long time on abstract 
(sign) material and accuracy of perception 
ensure the efficiency of solving specific 
tasks with a clearly defined algorithm in 
the process of boring, monotonous and 
rigidly regulated “performing” work. On 
the one hand, in order to ensure effective 
participation in professional activities 
such qualities of a specialist as reactivity, 
adaptability and variability in response to 
the impact of external and internal 
environment factors are necessary. On the 
other hand, these qualities should be 
stable and sustainable [36, p. 266]. In 
general, cognitive rigidity can contribute 
to higher efficiency, effectiveness of a 
specialist. The above–mentioned 
provisions served as the basis for setting 
the goal of the research to identify 
cognitive rigidity of a personality. 

 
2. Material and methods  
2.1. Procedure and 

Participants. 
Participants in the study were 

volunteers, first–year students (N = 138) 
of the full–time mode of study: 
humanities education programme from 
“Yanka Kupala State University of 
Grodno” (GrSU, Grodno) and the 
technical profile of the education from 
“Belarusian State University of Transport” 
(BelSUT, Gomel). The group of GrSU 
students (G1) consists of representatives 
of the humanities education profile 
(Pedagogical Faculty) and is represented 
by 75 students aged 17.40 ± 0.69 years, 
where 2.66% (2 people) are male and 
97.33% (73 people) are female. The 
number of technical major students from 
BelSUT (G2) includes 63 students (17.85 
± 0.49 years), where 41.26 % (26 people) 
are male and 58.73 % (37 people) are 
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female (Faculty of Economics and 
Business Technology, Civil Construction 
Engineering, Construction and Military 
Transport Faculties). The participants 
individually performed the tasks provided 
 without any time limits. 

 
2.2. Measures 
An empirical study of cognitive rigidity 

was carried out using Luchins’ method 
“Investigating the influence of the past 
experience on the way of solving tasks” [3, 
18, 19]. The participants were each 
presented with a Luchins’ task form. Then 
an instruction was given with sequential 
problem solving and its fixation in the 
form of an arithmetic action where the 
participants had to make calculations 
visualizing vessels with a liquid in mind. 
For example, three empty vessels with the 
volume of 37l, 21l and 3l should be used 
in order to measure 10l using an 
unlimited number of times only fully 
filled vessels. There was no time limit for 
the tasks. In processing, the number (%) 
of perseverative (not rationally solved 
tasks) responses and unsolved tasks were 
counted bearing in mind that 
perseveration is associated with high 
levels of cognitive rigidity including 
tendencies to insist on certain behavior 
that was the norm in the past and when 
this behaviour is no longer acceptable 
under new circumstances. As may be 
supposed, the rational problem solving 
for tasks 1–5 includes three steps (A – B – 
C – C), and the next 5 tasks are even fewer 
(B – C – C; B – C; B + C) or require no 
calculation at all. 

2.3. Statistical Methods 
Qualitative and quantitative analyses 

of the results were conducted during the 
study. Fisher’s angular transformation 
test (φ*) was used as a criterion to assess 
the significance of differences between the 
two samples. In order to verify the 
hypothesis of the existence of differences 
in the formation of rigid action when 
solving problems by students of the 
humanities and technical profiles the 

method of differences significance 
(Student’s t–test) presented in Statistica 
6.0 package of statistical programs was 
used. 

  
3. Results 
 
 When presented with a set series of 

five problems solution of which included 
only one rational (A – B – C – C) method, 
60% (45 people) of the pedagogical profile 
G1 and 66.70% (42 people) of the 
technical profile G2 solved the problems 
in a rational way but making some 
mistakes in the form of calculations in a 
non–rational way, committing from 5 to 0 
errors (φ*emp. = 0.81; p ≤ 0.05). The 
results are shown in Figure 1. 
There followed the analysis of the results 
obtained in solving subsequent critical 5 
problems which had two options of 
calculation, i.e., application of the strategy 
of problem solution by the previous 
method or by a new one. It has been 
found that the majority of respondents in 
G1 group 38.70% (29 people) made 
calculations using the developed method 
in the process of solving setting tasks 
making from 2 to 4 mistakes. However, in 
G2 group respondents of technical profile 
this number of mistakes was made by 
23.80% or 15 respondents while solving 
problems by using the “old” method. On 
the whole, it can be stated that the 
Luchins’ effect is not characteristic of all 
examinees but only for the respondents of 
humanities profile, and on the contrary, 
its expression is rather atypical for the 
technical profile examinees (φ*emp.= 
1,89; p ≤ 0,05). 

For 9.50% (6 respondents) students of 
technical profile and 2,70% (2 
respondents) of humanities profile 0–1 
task from 10 tasks were solved in a non–
rational way. This indicates that technical 
profile students tend to solve problems 
more rationally (φ*emp. = 1.78; p ≤ 0.05) 
under the influence of the past 
experience. 
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Figure 1. Number of errors (%) in solving tasks of G1 and G2 groups.

 
The differences between the obtained 

results of perseverative (not rationally 
solved problems) solutions in the 
respondents of G1 and G2 groups reach 
statistical significance (according to 
Student’s t–test at p < 0,0001). In 
general, the tendency to rigidity in solving 
problems is a characteristic feature for the 
students of the humanities profile rather 
than technical one. 

 
4. Discussion and conclusion 
 
Cognitive rigidity, according to R. 

Francis, D. Hawes, M. Abbott [7], does 
not allow a person to consider, generate 
alternative possibilities, explanations of 
events or situations that makes it difficult 
to find an optimal solution to problems. 
This phenomenon is documented in A. 
Luchins’ famous experiment [18, 19] with 
water transfusion that clearly 
demonstrates the tendency of an 
individual to use a familiar solution 
method and ignore a more effective one. 
Analysis of the results of a study of 
personality cognitive rigidity using A. 
Luchins’ “Investigating the influence of 
the past experience on the way of solving 
tasks” methodology showed ambiguous 
results. 

 
During the study the participants of G1 

and G2 groups have shown the same 
results when solving setting tasks, which, 
on the one hand, confirms the already 
available data from experimental studies 
of setting (Bilalic, McLeod, 2014; Luchins, 
1942; Uznadze, 2001). On the other hand, 
it points to certain regularities related to 
adaptive abilities manifested in the search 
activity for a certain algorithm of problem 
solving by adolescent respondents 
regardless gender, age and education 
profile (either humanities or technical) as 
well as their belonging to the same social 
which is equally important for general 
psychology. According to K.W. Schaie, 
cognitive rigidity represents the ability to 
adapt to new conditions, environments 
and situations [34, p. 604–610], in 
connection with which it eventually 
develops the concept of “attitudinal 
flexibility” [35] which is a polar opposite 
of rigidity. 

However, already when presented with 
a series of critical tasks, humanities and 
technical profile test takers showed 
differences in problems solving. Thus, 
respondents of G1 (humanities profile) 
group continued to use the developed 
strategy of problems solving in the 
previous series that indicates the 
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formation of perseverative behaviour and 
inclination to rigid behaviour. When 
solving problems in life situations, the 
participants of the humanities education 
profile are characterized by the use of 
habitual ways of thinking and strategies of 
overcoming the problem. Though, J. 
Piaget states that reliance on previous 
experience when solving tasks without a 
detailed, critical analysis of the current 
situation [29, p. 19] indicates that a 
personality uses “centered” cognitive 
strategies (syncretism, transduction, 
insensitivity to contradiction). At the 
same time, N. Maier proves the positive 
effect of previous experience in using a 
non–standard way of solving problems 
[21, p. 245–300; 22, p. 144–155]. 
According to D. Norman, the conceptual 
model underlying the subject can be used 
“to predict the result of action on it” [26, 
p. 286]. Along with this, the use of the 
already existing problem–solving strategy 
by a person allows them to reduce the 
situation of uncertainty in order to avoid 
information overload which leads to 
dispositional motivation on the cognitive 
structuring of the surrounding reality by 
simple, unambiguous ways, i.e. to “the 
personal need for structure” [27, p. 113–
131]. 

The respondents of the technical 
education profile, on the contrary, are 
characterized by the development of new 
strategies for problems solving that 
indicates that past experience does not 
have a predetermining influence on the 
way of problems solving. The results 
obtained correlate with psychological 
requirements with different professional 
orientations (bionomic professions of 
“Man – Nature” type, technomic 
professions of “Man – Technics” type, 
signomic professions of “Man – Symbolic 
System” type and artnomic professions of 
“Man – Artistic Image” type) by E.A. 
Klimov [14, p. 175–196]: good operative 
and mechanical memory; ability to a 
long–time concentration on abstract 
(sign) materials; good distribution and 
switching of attention; accuracy of 
perception; diligence, patience; logical 

thinking, developed visual perception, 
observation, visual memory and visually 
imaginative thinking. 

Thus, based on the data obtained, it 
can be stated that the manifestation of 
cognitive rigidity of the student’s 
personality observed when solving 
different types of tasks is due to the 
specifics of cognitive processes which 
manifest themselves differently in future 
specialists with different educational 
profiles. 

Students of humanities education 
programme tend to develop a 
perseverative, rigid mode of action. To 
solve problems, they use the solution that 
has been accumulated through previous 
experience, thus disregarding simpler, 
alternative ways of performing tasks. 
Students of technical education 
programme are inclined to think critically 
about the existing way of action which 
gives them the opportunity to change 
once chosen strategy of problems solving. 

 
Highlight: 
• Humanities and technical profiles 

students use similar mental operations for 
solving setting tasks. 

• Humanities profile students apply 
framed methods of mental operations in 
solving critical tasks.  

• Cognitive rigidity in solving mental 
tasks is caused by the past experience 
influence. 

• Technical profile students are 
capable of critical reframing the habit 
methods for solving critical tasks.  

• Pros and cons of cognitive rigidity 
define the further decision contents and 
modes of action development for students 
with various profession orientation. 
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