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Introduction

The problem of research of psychological features and multi-factor determination of the decisions 
made by the person remains relevant today. For the first time this question was raised by Kahneman, 
D., and Tversky, A. (1979) in their work on the Theory of Prospects. They suggested that a person’s 
choice is not always rational. On the contrary, we often make mistakes and act irrationally when making 
financial decisions. With the help of a series of experiments they managed to show and prove that a 
person is governed by psychological patterns at the time of making financial decisions. The problem of 
studying the decision-making process and its psychological components remains relevant to modern 
scientific knowledge. In the works of Neumann, J., and Morgenstein, O. (1970) in the framework of game 
theory and optimal control theory the first approaches to its study were formulated and the main stages 
of decision-making (construction of alternatives, their evaluation and selection of the optimal alternative) 
were identified. American psychologists Petty, R. E., and Cacioppo, J. T. (1986) developed an elaboration 
likelihood mode (ELM) of conscious information processing that describes the effect of persuasive 
message on the recipient from the point of view of its relationship to the subject of the message that can 
be used in understanding of the decision-making process. 

A great contribution to the solution of this problem on the part of the Russian scientists was 
made by Kornilova, T. V. (2010) and her students who developed a theory that reveals the unity of 
the intellectual and personal potential of a person in decision-making. At the same time gender, age 
and individual-personal differences in decision-making processes were found (Zaguzova T. A., 2009), 
cognitive-style determination of decision-making was revealed (Semicheva N. V., 2010), the adoption of 
innovative solutions in terms of managerial competence of the individual was investigated (Ponomarev 
V. P., 2011),  the specifics of decision-making processes in the situation of advertising exposure was 
revealed (Gladkih N. Yu, 2011), data on the psychological conditions of managerial decision-making by 
managers in stressful situations were obtained (Akhtamov V. S., 2013). Age aspect of decision-making 
has become the subject of study in the works of Bryukhova, N. G. (2007), who concentrated attention on 
the impact of self-reflection on decision-making process among young girls and boys, Rumyantseva, A. V. 
(2008), who studied the peculiarities of decision-making of high school students in situations of risk, which 
are manifested in the subjective representations of risk and decision-making, in the predominance of a 
particular type of risk, the characteristics of the flow of the decision-making process, in greater “riskiness” 
and less rationality than adults, Krivosheeva, N. W. (2008), who studied socio-psychological readiness of 
students-future managers to take managerial decisions, which includes motivational, value-orientation, 
assessment, operational, ethical-volitional and individual components. 
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At present, a new interdisciplinary field of knowledge - behavioural finance is developing. “Behavioural 
Finance is the direction of the financial theory that arose more than 30 years ago, whose distinctive 
feature is the use of the construction of financial models of the irrational component of individual cognitive 
processes” (Goretskaya V. A., 2014, p. 28). In this direction, within the framework of Economics and 
economic psychology, researches are conducted by such scientists as: Grishina N. P., 2012; Mordashkina 
Yu., 2013; Goretskaya V. A., 2014; Korshunova G. V., Nemtsev A. D., and Romanova L. E., 2017; Cechin 
V. V., 2017, etc.). As for foreign researchers, it is worthwhile mentioning such researchers as Loewenstcin, 
1996; Carmon, Z. and Ariely, D. 2000; Ariely, D. and Wertenbroch, K. 2002, Ariely, Loewenstein, and 
Prelec, 2003; Ariely, D., Bracha, A., and L’Huillier, J.-P.  2010; Shiv B., Carmon Z., and Ariely D., 2005; 
Samson, A., 2015.

Individual cognitive features along with perception, memory and thinking (Kornilova, 2002; Vavilov, 
2005; Nenasheva, 2009), which influence the financial decision-making process, include cognitive style 
as well. Cognitive style reflects the enduring characteristics of how different people think, perceive and 
remember information, as well as their preferred way of solving problems (Shkuratova, 1994, 1999; 
Kholodnaya, 1997). 

Currently, there is a large number of works on the study of cognitive styles. Field dependence / 
field independence (FD / FID) is one of the parameters of cognitive style, described for the first time by 
G. Witkin, who considered it as one of the manifestations of psychological differentiation of a personality 
(Witkin, 1997). Depending on the person, the factor of influence of the field (subject and social environment) 
reveals itself in different measure. Thus, the behaviour of some people is more subordinated to the 
field (field dependent type of behaviour), while the behaviour of others is aimed at internal activity (field 
independent type of behaviour) (Kholodnaya, 1992, 1997). In a number of studies the impact of this style 
on mental abilities, on peculiarities of perception are examined, the issue of the development of style 
in the process of growing up, as well as the impact of gender on the manifestation of perceptual style 
are considered (Tikhomirova, 1988; The Style of the Person, 1998; Kholodnaya, 1990, 2002; Predein, 
2012). So, Semyashkin, A. A. (2010) found out gender differences in the interrelations of cognitive styles 
(field dependence/field independence, narrowness-width of the range of equivalence) and temperament; 
Osokina, K. A. (2016) revealed the connection of the field of dependence/ field of independence with such 
stable characteristics of the personality as stress resistance, anxiety, procedural components of thinking. 

The process of financial decision-making is multi-factor determination, which includes the impact of 
a biologically-determined psychological properties, for example, neuro - and psycho-dynamic individual 
differences (Belykh T. V., 2016) and socially-determined factors, which, in particular, consider the 
rationality/irrationality of decision-making (Belykh T., Grishina N., and Zinchenko E., 2018). 

The aim of the present study is to identify the features of financial decision-making in simulated 
conditions with varying degrees of risk among field dependent/field independent students.

Materials and Methods

The study was conducted in a higher educational establishment on the basis of the educational 
laboratory “Cognitive Psychology”. The experiment involved 77 people (85% of girls, 15% of boys), 
studying at the psychological, biological and mechanical-mathematical faculties. 

The experiment consisted of several stages. In the first stage, the Gottschaldt Figure test was used 
to diagnose the cognitive style of FD / FID students (Gottschaldt, 1926).The test consists of thirty tasks 
in which it is proposed to find one masked element among the five reference ones. One complex figure 
and 5 reference elements, coded with the letters A, B, C, D, E, were shown on the Eye Tracker screen. 

At the second stage the test “Coin Lottery” was used to assess the risk (Belykh T., Grishina N., 
and Zinchenko E., 2018). This test consists of 2 groups of financial tasks: 1 group – winning problems, 
2 group – losing ones. Each group includes 2 types of questions depending on the degree of risk: 0.99 
and 0.01. Financial tasks were presented one by one on the Eye Tracker screen and the participant of 
the experiment had to choose between two answers: to take a risk or to choose a guaranteed win or loss.

The experiment was carried out with the use of a hardware method for detection of oculomotor 
activity by video recording of the participant’s gaze movements, carried out by a stationary binocular 
eye tracking system Eye Tracker (model RED 500 System, produced by SMI (SensoMotorikInstruments 
GmbH, Germany). Initial processing of the basic characteristics of eye movements was produced by the 
BeGaze program of the Eye Tracker installation. During the test, various parameters of oculomotor activity 
were recorded, including indicators of blinking, fixation and saccades. 

Upon presentation of two alternatives, the experimenter has the information about previously 
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calculated mathematical expectation and dispersion (as a risk measure) for this choice, which allowed 
assessing the degree of manifestation of rationality in the decision-making of each participant. The results 
were carefully analyzed and subdivided into groups with varying degrees of rationality of the decisions 
made. The following definitions of specific solutions are used in the conducted analysis: rational (+); risk 
avoiding (RA); risk seeking (RS); loss avoiding (LA); irrational (-).

To determine membership in a particular group, the expectation and dispersion (risk measure) of 
the risk option are compared with the same parameters of the guaranteed outcome. After detailed analysis 
of the decisions of each participant, the entire study sample should be divided into groups depending on 
the rationality of the decisions taken. According to Markowitz, (1952), a rational investor prefers more 
to less and certainty to uncertainty. Thus, we believe that the percentage of rationality is a sum total of 
rational and risk-avoiding decisions in the total number of proposed choices (+ and RA). 

The rationality of risk behaviour was determined depending on the number of risk responses given 
by the respondent, as well as taking into account the mathematical expectation and sigma for each task. 

So 3 groups of personalities were singled out: 
- strictly rational (>60% of rationality);
- marginal (60-40% of rationality);
- strictly irrational (<40% of rationality).
The same procedure is used to determine the rationality of decisions in subgroups of financial 

situations of choice: wins with a probability of 0.99, wins with a probability of 0.01, losses with a probability 
of 0.99, losses with a probability of 0.01

The obtained data were processed by SPSS program. The Kolmogorov-Smirnov criterion was used 
to determine the nature of the distribution of the data obtained. Further, in accordance with the result, 
non-parametric analysis methods were used: Mann-Whitney statistical criterion and Spirmen correlation 
analysis.  

Results

In the course of the experiment, according to the results of the “Gottschaldt Figures” test, which 
determines the cognitive style, 2 groups of respondents were identified: group 1 – field independent 
students (24%), group 2 – field dependent students (76%) (Figure 1).

 
 
 

Figure 1. Ratio of field dependent and field independent students

Thus, the majority of respondents have low articulated experience. This is probably due to the fact 
that most of the test participants are girls. Field dependence is more typical for female representatives in 
all age groups, while field independence – for males (Shkuratova, 1994). 

According to the results of the analysis of respondents’ answers while solving financial problems 
in each group, depending on the rationality of the choice, rational, marginal and irrational students were 
identified (Figure 2). 
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Figure 2. Distribution of field independent / field dependent students taking into account the 
rationality of choice

 
Both the field-independent and the field-dependent groups are dominated by representatives who 

are inclined to make decisions using both rational and irrational strategies, and their number is 37% and 
44% respectively. The distribution based on rationality / irrationality among field-dependent students was 
approximately equal: 30% and 33% respectively. But among the field-dependent students the use of 
rational decision-making strategy is typical for 19% of respondents. The remaining 37% of respondents 
used an irrational strategy when making a financial decision. 

Thus, the least amount of use of rational decision-making strategy among students is found in the 
group with a field-dependent perceptual style.

The correlation between the field dependence index and the level of rationality was not revealed by 
the results of the correlation analysis as for FID and FD students. 

The percentage ratio of students was also revealed, taking into account the index of field-dependency 
by the number of risk-related responses in solving financial problems with different probability of win / loss  
(Figure 3).

 

Figure 3. Distribution of students, taking into account the field dependency index by the number of 
risky answers.

Note: W 0.01 - tasks with winning probability of 1%, W 0.99 - tasks with winning probability of 99%, 
L 0.01 - tasks with lossing probability of 1%, L 0.99 - tasks with losing probability of 99 %.  	

Thus, students are more likely to risk in winning situations with a probability of 1%. It is worth noting 
that for FD students probability of loss does not matter, and for FID students the choice of risk increases 
with a probability of loss of 99%.

Further, a correlation analysis was performed, during which FD students were found to have a 
negative correlation relationship between number of risk responses and field dependence index when 
solving winning tasks with a probability of 1 % (r = -0.402, p ≤ 0.05) and excluding probability (r = -0.415, p 
≤ 0.05). Thus, the more significant the cognitive style – field dependence is, the less risk-related responses 
are given by respondents. 

At the next stage, the analysis of oculomotor activity (OMA) of students in the simulated conditions 
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of financial decision-making was carried out. 
The results of the Kolmogorov-Smirnov test showed that the variables of OMA have significant 

deviations from the normal distribution (p<0.05). According to the results of the statistical analysis by the 
Mann-Whitney criterion, significant differences in oculomotor activity were found in students with different 
cognitive styles. But taking into consideration the fact that similar differences in OMA were found while 
solving problems with different degrees of probability of winning and losing, the description of the results 
will be the same on the example of winning problems with a probability of 0.99 (Table 1). 

 
Table 1 
OMA indicators for students with different cognitive styles in solving financial tasks with a probability 

of winning 0.99

So, significantly more time is spent by field-dependent students to solve financial problems, this 
suggests that they take decisions longer. Regarding blinking, it should be noted that significant differences 
were found in the maximum duration of blinking only when solving winning problems with a probability of 
99% and losing – 1%. Thus, this factor is significantly higher for field-independent people, which indicates 
their greater emotionality in case of significant success and small losses. Significant differences in the 
parameters of fixations were also revealed. Thus, a greater number of fixations is typical for people with 
a field-dependent perceptual style. Field-independent individuals are characterized by low values of the 
total duration and maximum values of the average duration of fixations compared to individuals of group 
2. The general and minimal dispersion of fixations is significantly higher among field-dependent students. 
Also, the maximum values of the length of the path travelled was identified, this confirms once again that 
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they spend more time to solve this kind of problems.
The analysis of saccade parameters revealed that individuals with high articulated experience are 

characterized by lower values of the number, frequency and total duration of saccades in comparison 
with the representatives of the group. Field-dependent students showed the highest values of the 
total amplitude and total velocity of saccades compared to field-independent ones. It is interesting to 
note that the values of such saccade parameters as the minimum duration, amplitude and speed are 
significantly higher among people with a more independent perceptual style only when solving losing 
problems regardless of probability. When solving losing problems with a probability of 99%, the latent 
period was longer for the field-independent students, that is, in such a situation, these people think longer. 
Consequently, the increase in the FD/FID index is associated with a decrease in the number of fixations, 
their duration and a decrease in the number and speed of saccades, which leads to a reduction in time, 
required for solving such tasks.

The obtained results indicate the presence of significant individual differences in OMA. A higher 
articulated perception among field independent students means both greater detailed elaboration and 
better organization of the perceptual field.  

Discussion

According to the results of the study, it was established that the majority of students are on the 
border of rational and irrational financial behaviour, that is, in some cases, the risk is justified, and in 
some cases it is not. In winning situations, students take risk more often, regardless of cognitive style, but 
it is important to note that in situations with a high probability of losing more frequently the risk is taken 
by field independent persons. Various indicators of blinking, fixation and saccades allow us to conclude 
that students with a more independent perceptual style cope with such tasks faster. The increase in the 
FD / FID index is associated with a decrease in the number of fixations, their duration and a decrease in 
the number and speed of saccades, which leads to a reduction in the time required for solving financial 
problems. According to the number of blinking we can say that irrational students are more emotional. 
Financial decisions are made faster by rational individuals, based on the value of time spent and various 
indicators of fixations and saccades.

Conclusion

Cognitive style (field dependence / field independence) can be considered as a factor of financial 
decision-making. At the same time, cognitive style is interrelated with the degree of risk preference of the 
subject of financial decision-making, the type of decision–making strategy - rational, irrational or marginal, 
as well as the strategy of perceptual processing of information reflected in the features of oculomotor 
activity in the decision-making process, which determines its procedural features such as: the time spent 
on decision-making, the speed of decision-making, the emotional state of the individual during decision-
making. 
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