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Abstract: According to a comprehensive psychological study using the psychodiagnostic tests of 

MMPI, Cattell’s Sixteen Personality Factor Questionnaire (16PF), as well as the multiple intelligences 
assessment test, psychological characteristics of individuals with various characteristics are compared. 
Indicators of psychodiagnostic tests were revealed, which significantly differed in individuals with high 
and low values of each of the multiple intelligences scales. The characteristics of the psychological 
state of these individuals are described.

Keywords: Multiple intelligences, vibraimage technology, rapid assessment, psychological state, 
psycho-diagnostic tests, psychological features.

Modern production facilities that use potentially hazardous technologies, due to their 
complexity and danger, are a source of anthropogenic risk. In the nuclear industry, the 
preservation of professional health and the improvement of the professional reliability 
of employees is carried out by creating a system of medical and psychological support. 
Its component is a psychophysiological examination (PPE) of staff. In the course of 
PPE, the individual psychological characteristics of the employee are also studied: the 
properties of the personality’s mental activity, which are expressed in temperament, 
character, motivational-need sphere and abilities. The presence and severity of certain 
features directly affects the processes of adaptation of a person, his behavior, the 
manifestation of emotion and are the main prerequisites for success in professional 
activity (Ivanov&Fedotov, 2016).

The duration of the PPE of nuclear workers, which averages 1.5–2 hours, initiates 
research on the development of methods for the rapid diagnosis of the psychophysiological 
state. A promising tool for this is vibraimage technology (Minkin, 2007; 2020; Bobrov 
et al., 2017; 2018; 2019; Shchelkanova, 2019). Since psychological testing is the main 
time when conducting PPE, the development of methods for the rapid diagnosis of mental 
state is of particular interest. This can be realized through an assessment of the special 
abilities of the employee.

Abilities are considered as individual psychological characteristics of a person, the 
ability to perform a particular type of activity with a minimum expenditure of internal 
resources and time. Professional or special abilities, unlike general ones, imply the 
possibility of developing individual mental qualities for a particular type of activity. 
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Special abilities, meeting in various combinations, are manifested in appropriate 
conditions and provide the ability to adapt the employee to the factors of the labor 
process. Special abilities can be studied using a multiple intelligences questionnaire 
(Gardner, 1983) using vibraimage technology (Minkin&Nikolaenko, 2017).

Of scientific and practical interest is the comparison of the characteristics of multiple 
intelligences (MI) with indicators of traditional techniques used in psychodiagnostics. 
This can be considered as verification of MI scales for the subsequent development on 
their basis of criteria for the rapid assessment of the psychological state during PPE of 
workers in hazardous industries.

The purpose of this study was to research the psychological characteristics of 
individuals with various characteristics of multiple intelligences.

Materials and Methods
The object of the study is the staff of the Federal State Unitary Enterprise 

“Electrokhimpribor Combine”. During the periodic PPE using the methodology of 
the multilateral personality study (MMIL) and the 16 factor personality questionnaire 
 by R. B. Cattell. The mental state of 152 workers in the main production was studied. 
To assess the parameters of multiple intelligences VibraMI program (VibraMI, 2020) 
was used.

The results of the study were analyzed using the program STATISTICA v.8.0.am

Results
According to the results of testing on MI scales for sigmal deviations from the 

average value, groups of individuals with high and low values of the corresponding 
characteristic were distinguished. The significance of differences between groups in 
terms of psychodiagnostic was assessed by Student’s t-test. The table shows the indicators 
of psychodiagnostic tests that have significant differences (p < 0.05), or differences 
at the level of pronounced tendency (p < 0.2) in individuals with polar values of the 
corresponding MI scale. The average values of the indicators of tests and MI scales 
in polar groups (persons with low/persons with high values of the MI scale) and the 
probability of their P differences.

The results presented in the table are interpreted in the text for persons with 
low values of the corresponding MI scale. Persons from the polar group as a whole 
are characterized by opposite qualities. When interpreting in some cases, the results 
of additional techniques were used, the indicators of which were not included in 
the table.

IA scale: Workers with low values of the scale for intra-personal intelligence are 
more open, communicative, they do not experience difficulties in establishing and 
maintaining interpersonal relationships, their leadership abilities are well developed. 
They have a wide range of interests and usually build many plans at the same time. 
However, they often do not finish the job. They tend to make decisions quickly, but 
these decisions are not necessarily the right ones. Their propensity for adventurism 
is higher than in the second group.
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Table
Characteristics of the mental state, significantly different 

in individuals with high and low MI scales

MI scales 
names

Characteristics of the mental state, significantly different in individuals 
with low and high MI indicators

1 Intrapersonal 
(IA)

MMPI scales: «М9» (61/55, р = 0,05), «М0» (35/45, р = 0,008)
16PF factors: «А» (7/5, р = 0,006), «F» (6/5, р = 0,04), «H» (8/6, р = 0,008), 
«Q2» (4/7, р = 0,0008), «F2» (8/5, р = 0,002), «F4» (4/5, р = 0,007). 
IA: 17/81, р = 0,000000

2 Philosophical 
(PH)

MMPI scales: «F» (46/40, р = 0,02), «М8» (48/46, р = 0,17), 
«М9» (59/56, р = 0,08)
16PF factors: «Q1» (4/3, р = 0,06), «Q4» (4/3, р = 0,02)
PH:26/88, р = 0,000000

3
Logical-
mathematical 
(LM)

MMPI scales: «F» (47/41, р = 0,009), «М2» (49/45, р = 0,1), 
«М8» (49/45, р = 0,1)
16PF factors: «В» (6/8, р = 0,01), «С» (7/9, р = 0,005), «Н» (6/8, р = 0,04), 
«I» (5/4, р = 0,02), «Q1» (3/4, р = 0,03), «Q4» (4/3, р = 0,02), «F1» (4/2, 
р = 0,009), «F3» (6/7, р = 0,01), «F4» (3/4, р = 0,08)
LM:25/89, р = 0,000000

4
Business-
Mercenary 
(BM)

MMPI scales: «М2» (44/47, р = 0,17), «М6» (44/48, р = 0,16)
16PF factors: «М» (5/5, р = 0,11)
BM:9/61, р = 0,000000

5 Visual-spatial 
(VS)

MMPI scales: «L» (65/66, р = 0,007), «М1» (52/49, р = 0,06), 
«М3» (57/51, р = 0,02), «М4» (52/48, р = 0,11)
16PF factors: «В» (7/8, р = 0,003), «С» (9/8, р = 0,06), «N» (8/7, р = 0,08), 
«F1» (2/3, р = 0,05)
VS: 16/82, р = 0,000000

6 Naturalistic 
(NL)

MMPI scales: «М4» (52/46, р = 0,02)
16PF factors: «Е» (6/5, р = 0,11), «F» (6/5, р = 0,1), «G» (5/6, р = 0,14), 
«Q1» (5/3, р = 0,01), «F2» (7/6, р = 0,1), «F3» (7/5, р = 0,06), 
«F4» (4/4, р = 0,12)
NL: 54/94, р = 0,000000

7
Bodily-
kinesthetic 
(BK)

MMPI scales: «М4» (51/57, р = 0,03)
16PF factors: «С» (7/8, р = 0,08), «F3» (5/6, р = 0,09)
BK: 40/96, р = 0,000000

8 Musical-
rhythmic (MR)

MMPI scales: «М0» (44/35, р = 0,003)
16PF factors: «А» (6/7, р = 0,07), «F» (5/6, р = 0,12), «Н» (6/8, р = 0,04), 
«Q2» (6/4, р = 0,01), «Q4» (4/2, р = 0,07), «F1» (3/2, р = 0,07), 
«F2» (6/7, р = 0,03) 
MR: 26/91, р = 0,000000

9
Ascetic-
Sacrificial 
(AS)

MMPI scales: -
16PF factors: «С» (8/9, р = 0,1), «L» (6/5, р = 0,12), «О» (4/4, р = 0,14)
AS: 47/94, р = 0,000000
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10 Verbal-
linguistic (VL)

MMPI scales: «F» (39/45, р = 0,07), «М2» (42/46, р = 0,09), 
«М5» (42/51, р = 0,01)
16PF factors: «В» (8/6, р = 0,008), «F3» (7/6, р = 0,08)
VL: 19/83, р = 0,000000

11 Creative (CR)

MMPI scales: «М2» (48/44, р = 0,04), «М4» (49/53, р = 0,05), 
«М0» (45/35, р = 0,0002)
16PF factors: «F» (5/6, р = 0,01), «H» (6/8, р = 0,001), «L» (6/5, р = 0,07), 
«N» (8/7, р = 0,06), «Q4» (4/3, р = 0,02), «F1» (3/2, р = 0,02), 
«F2» (6/7, р = 0,005)
CR: 17/85, р = 0,000000

12 Interpersonal 
(IE)

MMPI scales: «F» (46/41, р = 0,02) 
16PF factors: «С» (7/8, р = 0,009), «L» (6/5, р = 0,01), «Q2» (6/5, р = 0,08), 
«Q4» (5/3, р = 0,008), «F1» (4/2, р = 0,01), «F4» (5/4, р = 0,04)
IE: 47/89, р = 0,000000

PH scale: Workers with low values of the philosophical-research intelligence scale 
are not inclined to search for new or innovative approaches to solving problems. They 
tend to limit social contacts. The level of anxiety and internal stress is higher than in the 
second group. Alone with himself or in a familiar, for example, family environment, he 
feels calmer. Higher values for the TAS test indicate a reduced ability to recognize and 
express emotional experiences and bodily sensations. Therefore, the risk of developing 
psychosomatic diseases in this group is higher than in individuals with high rates of FI 
intelligence.

LM scale: Workers with low scores on the logical-mathematical intelligence are 
specific and have some rigidity in thinking, have difficulty solving abstract problems. 
Prone to romanticism, empathy and empathy, adhere to established group norms. Workers 
are more prone to unrest, depression, anxiety and underestimation of their capabilities. 
The level of anxiety is higher than in the second group of subjects, which can lead to the 
development of psychosomatic diseases, especially from the cardiovascular system. The 
level of blood pressure is increased, which can lead to a breakdown in the adaptation of 
the circulatory system.

BM scale: Workers with low values of the scale according to business selfish 
intelligence are not inclined to resentment, fixing on hurting experiences, they are 
trusting, compliant. They are quite confident in their abilities and capabilities. Not prone 
to legitimate anxieties or experiences, with a predominantly even, good mood. They have 
a well-developed imagination, prone to daydreaming, absorbed in their ideas.

VS scale: Workers with a low level of the scale for visual-spatial intelligence are 
highly prone to the manifestation of irritability, restraint in behavior and statements. In 
conflict situations, they tend to “self-inflate” and easily lose their balance, but at the same 
time, their behavior does not go beyond the accepted moral standards. These workers are 
characterized by easy integration into various social roles. In situations of stress, they are 
prone to pronounced autonomic reactions “flight to the disease.” This serves as a way 
to gain a comfortable social position. It is more difficult for employees to solve abstract 
problems, the level of intellectual abilities is reduced.
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NL scale: Workers with low scores on naturalistic intelligence scale are independent, 
independent, persistent, and prone to dominance. Well establish and maintain interpersonal 
relationships. They are better informed, less prone to moralizing, express a greater interest 
in science. In a stressful situation, they act decisively without sufficient thought.

BK scale: Workers with low values of the scale bodily-kinesthetic intelligence 
maintain an equal relationship with others, without signs of tension. The mood is 
generally stable, without causeless hesitation. They tend to rely on the will of chance or 
the actions of others. It is more difficult for them to make a choice, to make a decision 
because of constant thought. The risk of developing psychosomatic diseases is higher 
than in the second group of subjects, especially from the cardiovascular system. This is 
evidenced by a high level of blood pressure.

MR scale: Workers with low scores for musical rhythmic intelligence are prone to 
social introversion. They feel uncomfortable and awkward in a large or unfamiliar group 
of people. They are characterized by timidity, secrecy, lack of sociability, anxiety, anxiety. 
On their own initiative, they do not look for contacts with others, and if they do, they 
are judicious in their choice of a communication partner. They are more comfortable 
in a narrow circle of acquaintances. Restriction of social contacts and “dryness” in 
communication allows you to focus on work that requires accuracy and attention. The 
level of performance and the risk of developing psychosomatic diseases in this group 
are higher than in the opposite group.

AS scale: Workers with low values of the ascetic intelligence scale are prone to 
frequent mood swings, they are easily irritated even on minor occasions. They tend to 
avoid problematic and conflict situations. People are treated with suspicion and wariness.

VL scale: Workers with low values of the scale for verbal-linguistic intelligence have 
good intellectual abilities, developed abstract thinking, they quickly capture and absorb new 
material. When difficulties arise, they act quickly, without sufficient thought. They are less 
likely to experience stress, anxiety, and depression. They are attentive, active and energetic.

CR scale: Workers with low values of creative intelligence scale have a reduced 
self-esteem. They tend to fix attention on their failures and disappointments. They 
are conformal, always striving to follow moral standards. They are characterized by 
introverted orientation. They tend to have difficulty adapting to the new team. The level 
of anxiety in these workers is higher than in the opposite group and can lead to the 
development of psychosomatic diseases and reduce work productivity.

IE scale: Workers with a low level of interpersonal intelligence scale tend to be 
cautious, suspicious, they are silent, restrained and uncommunicative. Moreover, they are 
energetic, independent with a sufficient level of stress resistance. They are conscientious, 
responsible, disciplined. In making decisions, they are guided by their own opinion, tend 
to show independence, independence.

Conclusion
The results of the studies showed that individuals with high and low values of 

different MI scales also differ in the indicators of classical psychodiagnostic techniques. 
Moreover, for each of the scales, a set of differing indicators is specific both in terms of 
differentiating features and in terms of their significance.
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From the psychological description of the states, conducted according to the MMIL 
and 16 PF tests follows the qualities described by Howard Gardner, Viktor Minkin and 
Yana Nikolaenko. This makes it possible to expand the traditional description and content 
of MI scales. The result can be considered as verification of MI scales for the subsequent 
development on their basis of criteria for the rapid assessment of the psychological state 
during PPE of workers in hazardous industries.
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