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The objective of this research was to assess the motivational potential of psychology students using an egoskopiya method. Heart rate and EEG data were recorded while the
participants performed the Mehrabian achievement motivation test. Thirty students of
the Faculty of Psychology of Southern Federal University who were aged between 20
and 30 years participated. The psychodiagnostic study involved 136 students from the
Faculty of Psychology of Southern Federal University who were aged between 18 and
49 years. To determine the lateral organization profiles of sensory and motor functions,
a computer-based testing program termed “Profile” was used. The Compact Russian
Structure of Temperament Questionnaire (STQ-77) was used to evaluate the features of
temperament.
The results revealed that people with a strong motivation to succeed exhibited a
predominance of right features in their lateral organization profiles. Their cardiovascular systems were in more activated states than those of the people who were extremely
motivated to avoid failure. The observed temperament features of psychology students
with different levels of achievement motivation indicated that the level of achievement
motivation is related to the properties of temperament such that students with lower
levels of achievement motivation (i.e., motivation to avoid failure) exhibited the temperament traits of Neuroticism and Impulsivity in addition to low values on the scales for the
Sensitivity to Sensations, Intellectual Ergonicity, and Sensitivity to Probabilities. High
levels of achievement motivation (i.e., motivation to strive toward success) corresponded
to the psychology students’ propensities for Sensitivity to Sensations, high levels of Intellectual Ergonicity, high levels of Sensitivity to Probabilities and low values on the scales
of Impulsivity and Neuroticism.
Keywords: individual profile asymmetry, achievement motivation, temperament,
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Introduction
Motivation is often a determinant that defines efficiency. Time spent as a student is
a period of intense development of the motivational sphere and professional skills.
The effectiveness of the educational process in higher education is directly related
to the level of motivation of the students toward the training in their chosen profession. Achievement motivation occupies an important place in the structure of the
motivational sphere of the future expert. We have previously used the twin method
to show that achievement motivation is closely related to general, verbal and nonverbal intelligence and the subject of both environmental and hereditary influences
(Vorobyeva & Popova, 2009). There are electroencephalographic features that are
associated with the manifestations of the motivation to avoid failure and the desire
to succeed (Ermakov et al., 2011, Vorobyeva et al., 2012). Studies of achievement
motivation have made it possible to estimate the real socio-environmental opportunities for its formation and development. Further work in this regard will involve
research assessing the relationships between achievement motivation and the peculiarities of individual profile asymmetries and temperament traits.
Individual profile asymmetry is manifested as a set of motor, sensory, and cognitive asymmetries that are specific to an individual. The reasons for the differences in individual profiles of asymmetry are actively being investigated, and it has
been shown that the greatest contribution to the differences in manual asymmetry
include the contributing factors of the shared environment Furthermore, the contribution of genetic factors increases with increases in respondent age (Vuoksimaa et al., 2009; Medland et al., 2009; Teixeira, 2008). Among the reasons for the
lateralization of motor functions, hereditary (i.e., genetic causes) and culturalenvironmental (i.e., belonging to a certain population) causes stand out (Sommer
et al., 2008). The latter influences are well known and are manifested at different
frequencies in different types of lateral organization profiles of sensorimotor functions in different populations. In this regard, we performed a study that assessed
the contributions of genetic and environmental factors to the manifestation of
individual profiles of asymmetry in a South-Russian sample (Ermakov et al., 2010;
Vorobyeva, 2012).
Features of temperament and the individual-typological features underlying them can be considered to be important foundations of individual differences
that provide individual generations with individual styles of both professional and
educational activity (Ilyin, 2001). V.M. Rusalov et al. identified the physiological
characteristics of students with who had chosen different professions and found
that the most important indicator of temperament was endurance (Rusalov, Rusalova & Strelnikova, 2004). In recent years, cross-cultural studies have shown the
effectiveness of the model of temperament that underlies the Structure of Temperament Questionnaire STQ-77E in the forecasting of success based on various
types of mental activity (i.e., intellectual, social, verbal, and “mixed”) (Rusalov &
Trofimova, 2011).
Applied methods of behavioral genetics have revealed significant genetic conditioning and inter-individual differences in the characteristics of temperament.
Thus, J.O. Novgorodova assessed the contributions of genetic and environmental
factors to the variability of the features of temperament in primary school children.
To assess temperament, this author used the parent version of the questionnaire
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that was also used by Rothbart. The sample consisted of 85 pairs of twins aged 7
to 10 years of which 49 pairs of twins were monozygotic and 36 pairs were samesex dizygotic twins. The highest estimates of the contributions of genotype were
obtained for indicators that included fear, braking control, shyness and depressed
mood (Novgorodova et al., 2010). Another study that involved monozygotic and
dizygotic twins aged 12–14 years that employed the Structure of Temperament
Questionnaire revealed that genetic determination was highest in terms of social
tempo and objective and social emotional sensitivity (Malykh et al., 2009).
Previously, we sought to define the contributions of genetic and environmental
components to phenotypic variation in temperament and the genetic correlations
between temperament and achievement motivation. Here, we sought to assess the
degrees of temperament features using the Structure of Temperament Questionnaire. This study involved 16 pairs of same-sex dizygotic twins aged from 10 to 19
years and 27 pairs of monozygotic twins aged from 8 to 27 years. For the structure of temperament questionnaire, the highest heritability is set to a scale such as
endurance. The hereditarily determined phenotypic variations in plasticity, social
tempo emotion, and social emotion are also revealed. It was found that the degree
of achievement motivation was directly proportional to the levels of endurance,
social endurance, plasticity, tempo, and social tempo and inversely associated with
emotional and social emotional (Vorobyeva, 2006).
The purpose of this study was to examine the motivational features of psychology students of the Faculty of Psychology of the Southern Federal University
(Rostov-on-Don) with different lateral organization profiles in combination with
the recording of electrophysiological parameters.

Method
Participants
This work was performed in two stages and involved two samples. The research
objective was to assess the motivational potential of psychology students via the
egoskopiya method. The participants’ heart rate and EEG data were recorded while
they performed the Mehrabian achievement motivation test. The individual asymmetry profiles of the participants were assessed using the “Profile” computer program. Thirty students of the Faculty of Psychology of Southern Federal University
with ages from 20 to 30 years (17 women, 13 men) participated. All examinees were
free of neurologic, mental and somatic disorders, and all participants had previously been acquainted with and agreed to the research procedure. The psychodiagnostic study involved 136 students of the Faculty of Psychology of Southern Federal
University aged from 18 to 49 years (113 women and 23 men).
Instruments
The egoskopiya method consists of the simultaneous application of psychometric
tests and the recording of various physiological signals to allow for the objectification of the acquired data (Yuriev & Skomorokhov, 2007).
Egoskop (Medicom, Russia) is intended for the automated performance of pilot
studies of personality via psychodiagnostic techniques that employ the synchronous registration of physiological signals. The EEG recording during the egoskop
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inspection in our work was performed with electrodes in the Fz, Pz and the ear reviewer positions and conducted in a soundproof room while the participants’ eyes
were open. In this paper, we used estimates of the alpha index (i.e., the amplitude
of the alpha rhythm in the electroencephalogram).
The psycho-diagnostic tests were presented to the examinee on a computer moni
tor, and the answers were acquired on an electronic tablet. The “Achievement motivation” test (from A. Megrabyan as modified from M. Sh. Mahomed-Eminov) was
used for the assessment of the motivational features of the psychology students.
To determine the profiles of the lateral organizations of the sensory and motor
functions, a computer-based testing program termed “Profile” was used. In this paper, we investigated manual, visual and auditory asymmetries. Manual asymmetry
was assessed using a questionnaire and the following series of samples: the Annette test, which is a questionnaire that assesses the extent to which the right or left
hand is dominant; the Tapping test, which determines the maximum frequencies
at which a button can be clicked with the right and left hands; and the track-test,
which determines the time required to complete a hand-eye coordination test. Relevant issues were used to determine the leading leg. The leading ear was evaluated
with the following question: In which ear is the tray clock? The participants were
instructed to keep their ear to any handset. The conclusion regarding the dominant
ear was made based on the results of a dichotic test. The following samples were
used to assess visual asymmetry: a distant object was viewed through a hollow tube,
and the eye to which the tube was brought was noted, and the “hole in the map”
test, in which the subject captures an object through a small hole in a paper that he
holds with both hands and then closes the dominant eye, which leads to the disappearance of the object, was performed. To determine the dominance of a verbal or
figurative thinking style, the association test of H. Eysenck was used. Based on the
test results, the type of lateral organization profile was defined as one of the following: right (5), partial right (4), partially balanced (equipartitioned) — ambidexterity (3), partial left (2), or left (1). (Due to a lack of profile lateral organization in this
study, this parameter was not included.)
The Compact Russian Structure of Temperament Questionnaire (STQ-77)
(Rusalov & Trofimova, 2011) was used to evaluate the features of temperament.
The Compact Russian STQ (STQ-77R) includes the following scales: Motor, Social, and Intellectual Ergonicity (ERM, ERS, and ERI, which measure the abilities
of an individual to sustain prolonged physical, social, and mental activity, respectively); Scales of Motor and Social Tempo (which measure the preferred speeds
of manipulating physical objects (TMM) and speaking, reading and other verbal
activities (TMS)); Sensitivity to Sensations (SS, a measure of the sensitivity to basic
physical sensations and pleasures and a measure of the tendency toward sensationseeking and risk-taking behavior); Empathy (EMP, a measure of the sensitivity to
other people’s states and expectations); Plasticity (PL, a measure of the ability to
adapt quickly to changes in the situation and to shift between different tasks); SelfConfidence (SLF, a measure of the tendency to be optimistic and confident about
one’s performance and to ignore other people’s criticism); Sensitivity to Probabilities (PRO, a measure of the ability to develop adequate understandings and expectations of probable events and the efficient extraction and processing of new
knowledge, classification, and learning abilities); Impulsivity (IMP, a measure of
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the lability of emotional reactions); Neuroticism (NEU, a measure of the expectations of negative outcome and low tolerances for uncertainty).
The statistical testing was performed with analyses of variance (ANOVAs).

Results
Psycho-physiological stages
Descriptive statistical analyses of the psychophysiological data obtained during the
test of achievement motivation using the method of egoskopiya revealed that the
average heart rate (HR) was 76.95 ± 13.92, the pulse pressure was –40.0 ± 13.99, and
the alpha index was 22.87 ± 20.57.
These indicators of heart rate were normal (<80). The alpha index values were
also in the normal range (<50%). Low alpha index values (below 30%) explained
the EEG situation in which the eyes were open during the performance of tests that
utilized the method of egoskopiya.
After acquiring the diagnostic data regarding achievement motivation, the participants were divided into three groups: low achievement motivation (n=13, <122
points on the test of achievement motivation), average achievement motivation
(n=9, 122–150 points), and high achievement motivation (n=8, >150 points).
The high-level of achievement motivation group was found to have a significantly higher heart rate (HR=84) than the low achievement motivation group
(HR=75; p <0.05).
The α index values during the open-eye EEG recordings of the high achievement
motivation participants were significantly lower (alpha index: 14.8%) than those of
the low achievement motivation participants (alpha index: 24.2%; p<0.05).
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Figure 1. Analysis of variance (ANOVA) results. The dependent variable was the achievement
motivation questionnaire outcome, and the independent variable was the individual profile
asymmetry (4 levels: 2-left partial, 3-equipartition, 4-right partial, and 5-right profile).

The individual asymmetry profile analyses revealed that the most common
profile was the right partial profile (n=16), followed by the right profile (n=5), ambidextrous profile (n=5), and left partial profile (n=4). No subjects with the left
profile were identified. The achievement motivation was found to higher in the par-
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ticipants with right dominant lateral organization profiles. The participants with
right lateral profiles exhibited an average achievement motivation value of 154 ± 2,8
points, those partial right lateral profiles averaged 131.31 ± 11,5 points, those with
ambidextrous profiles averaged 109 ± 5.1 points, and those with left partial lateral
profiles averaged 104 ± 5.6 points.
We used analysis of variance (ANOVA) to study the influence of individual
profile asymmetry (four levels: 2-left partial profile, 3-partial balanced (equipartitions), 4-right partial profile, 5-right profile) on achievement motivation. A significant effect was observed (F=8.4**, p< 0.01). The greatest of achievement motivation
values were associated with greater expressions of the right features in the lateral
organization profiles (Figure 1).

Psychodiagnostic results
Spearman correlation analyses of the associations between the diagnoses of
temperament and achievement motivation revealed that achievement motivation was significantly and directly related to Sensitivity to Sensations (SS, r=0.43,
p<0.05), Intellectual Ergonicity (ERI, r=0.45, p<0.05), and Sensitivity to Probabilities (PRO, r=0.41, p<0.05).
Achievement motivation was inversely related to Impulsivity (IMP, r=–0.31,
p<0.05) and Neuroticism (NEU) r=–0.62, p<0.05.
Figure 2 demonstrates the results of an analysis of variance (ANOVA) (dependent variable: the Sensitivity to Sensations (SS) scale; independent variable:
achievement motivation). Figure 2 shows that the highest values on the Sensitivity
to Sensations scale were observed for the students who were motivated by strong
desires to succeed.
Type of motivation: OLS means
Wilks Lambda = .40020; F(22, 92)=2.4286; p=.00173
Vertical lines represent 0.95 confidence intervals
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Figure 2. Analysis of variance (ANOVA) results (dependent variable: Sensitivity to Sensations (SS) from the STQ-77R; independent variable: achievement motivation with 3 levels:
1 — motivation to avoid avoiding failure, 2 — medium level of achievement motivation, and
3 — motivation to succeed).

Figure 3 shows the results of an analysis of variance (ANOVA, dependent variable: the Intellectual Ergonicity (ERI) scale of the STQ-77R; independent variable:
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achievement motivation). Figure 3 shows that the highest values on the Intellectual
Ergonicity scale were observed among the students who were motivated by a strong
desire to succeed.

23 –

Type of motivation: OLS means
Wilks Lambda = .40020; F(22, 92)=2.4286; p=.00173
Vertical lines represent 0.95 confidence intervals
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Figure 3. Results of a univariate analysis of variance (ANOVA, dependent variable: the Intellectual Ergonicity (ERI) scale of the STQ-77R; independent variable: achievement motivation
with 3 levels: 1 — motivation to avoid failure, 2 — medium level of achievement motivation,
3 — motivation to succeed).
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Wilks Lambda = .40020; F(22, 92)=2.4286; p=.00173
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Figure 4. Results of a univariate analysis of variance (ANOVA) (dependent variable: the
Sensitivity to Probabilities (PRO) scale of the STQ-77R; independent variable: achievement
motivation with 3 levels: 1 — motivation to avoid failure, 2 — medium level of achievement
motivation, 3 — motivation to succeed).

Figure 4 shows the results of a univariate analysis of variance (ANOVA) (dependent variable: the Sensitivity to Probabilities (PRO) scale of STQ-77R; indepen-
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dent variable: achievement motivation). Figure 4 shows that the highest Sensitivity
to Probabilities values were observed among the students who were motivated by a
strong desire to succeed.

16.0 –

Type of motivation: OLS means
Wilks Lambda = .40020; F(22, 92)=2.4286; p=.00173
Vertical lines represent 0.95 confidence intervals

15.5 –
15.0 –
Impulsivity (IMP)

14.5 –
14.0 –
13.5 –
13.0 –
12.5 –
12.0 –
11.5 –
11.0 –
10.5 –

1

2
Level of achievement motivation

3

Figure 5. Results of a univariate analysis of variance (ANOVA) (dependent variable: the Impulsivity (IMP) scale of the STQ-77R; independent variable: achievement motivation with 3
levels: 1 — motivation to avoid failure, 2 — medium level of achievement motivation, 3 —
motivation to succeed).
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Type of motivation: OLS means
Wilks Lambda = .40020; F(22, 92)=2.4286; p=.00173
Vertical lines represent 0.95 confidence intervals
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Figure 6. Results of a univariate analysis of variance (ANOVA) (dependent variable: the Neuroticism (NEU) scale of STQ-77R; independent variable: achievement motivation with 3 levels: 1- motivation to avoid failure, 2 - medium level of achievement motivation, 3 - motivation
to succeed).

Figure 5 shows the results of a univariate analysis of variance (ANOVA) (dependent variable: the Impulsivity (IMP) scale of the STQ-77R; independent variable:
achievement motivation). Figure 5 shows that the highest values on the impulsivity
scale were observed among the students who were motivated by a strong desire to
avoid failure and those with a medium level of achievement motivation.
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Figure 6 shows the results of a univariate analysis of variance (ANOVA) (dependent variable: Neuroticism (NEU) on the STQ-77R; independent variable: achievement motivation). Figure 6 shows that the highest values on the neuroticism scale
were obtained from the students with a strong motivation to avoid failure.
Thus, the results of the study showed that psychology students with strong
motivations to succeed scored highly on the Sensitivity to Sensations, Intellectual
Ergonicity, and Sensitivity to Probabilities scales, and these students exhibited low
scores on the Impulsivity and Neuroticism scales.

Conclusion
This paper found that people with a strong motivation to succeed exhibit predominantly right features in their lateral organization profiles. Their cardiovascular systems are in more activated states than those of people who are extensively motivated
to avoid failure. In this case, the lower alpha index values during the test situation
when the participants’ eyes were open can be regarded as evidence of greater activation of the brain systems responsible for self-regulation and attention.
It has been shown that increases in heart rate variability are observed simultaneously with decreases in α power and are indicative of enhancements of activation
(Yu X. et al., 2009, Chang et al., 2011).
The close relationship of the indices of α activity and heart rate variability has
also been shown, and this relationship testifies to the important role of neurovisceral
relationships in the regulation of mental processes (Bazanova et al., 2013).
In the present study, we found that among psychology students, the focus on
achieving success was associated with low impulsivity. Egorova MS and colleagues
suggested that achievement motivation can be considered to be a component of
the basic properties of an individual (similar to the “Big Five” personality traits of
awareness and impulse control) (Egorova et al., 2004).
Moreover, the psychology students with high levels of motivation to succeed
also exhibited high levels of Intellectual Ergonicity and Sensitivity to Probabilities
(i.e., the ability to quickly predict events and predict their consequences). In our
opinion, this result is due to the specific professional work of psychologists.
In this study of the temperament features of psychology students with different
levels of achievement motivation, the level of achievement motivation was found to
be related to the properties of temperament such that lower levels of achievement
motivation (i.e., the motivation to avoid failure) corresponded with the temperament traits of Neuroticism and Impulsivity and with low values on the Sensitivity
to Sensations, Intellectual Ergonicity, and Sensitivity to Probabilities scales among
psychology students.
High levels of achievement motivation (i.e., the motivation to striving for success) corresponded with the high scores on the Sensitivity to Sensations, Intellectual Ergonicity, and Sensitivity to Probabilities scales and low scores on the Impulsivity and Neuroticism scales.
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