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Any educational institution implementing the Federal State Educational Stan-
dards (FSES) is faced with the task of forming the necessary competencies in 
students. The level of competence formation is reflected, among other things, 
in academic achievement. Despite the interest in this topic among scientists, 
the indirect effects of multilevel individual traits on students’ academic achieve-
ments have not yet considered through intelligence and creativity in detail. In this 
study, individual-intellectual models tested students’ academic achievement. The 
sample consisted of 415 students of Perm city universities aged 17 to 22 years, 
293 female and 122 male. Structural equation modeling was in use for shared and 
partial groups. The main obtained results were as follows. In the shared models, 
none of psychometric intelligence and psychometric creativity variables served 
mediators between the individual traits and academic achievement. In the partial 
models, fluid intelligence and fluency also did not operate as mediators. Three 
partial models were fit the data in respect with the mediation structure. Crys-
tallized intelligence, originality, and flexibility acted as separate mediators. The 
mediator models entered the individual traits: excitation (nervous system), activity 
(temperament), open-mindedness, belonged self (personality). Mediator effects 
were observed under different Compositions and combinations of individual traits. 
Thus, a number of individual-intellectual integrations received empirical support 
for students’ academic achievement.

Keywords: traits of individuality, psychometric intelligence, psychometric creativ-
ity, academic achievement, mediation model.
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В статье обращается внимание на тот факт, что перед любым образова-
тельным учреждением, реализующим ФГОС, стоит задача формирования 
необходимых компетенций у обучающихся. Уровень сформированности 
компетенций находит отражение в том числе в академической успеваемо-
сти. Авторы отмечают, что, несмотря на интерес к данной теме среди уче-
ных, до сих пор не были детально рассмотрены опосредованные эффекты 
разноуровневых свойств индивидуальности на академические достижения 
студентов через интеллект и креативность. В представленном исследова-
нии строились индивидуально-интеллектуальные модели академической 
успеваемости студентов, полученные на выборке 415 студентов высших 
учебных заведений г. Перми, из них 293 девушки и 122 юноши в возрасте 
от 17 до 22 лет. Применялось структурное моделирование. Тестировались 
2 группы моделей: общие и частные. Отмечается, что в группе общих мо-
делей ни один из вариантов переменных психометрического интеллекта 
и психометрической креативности, взятых совместно, не выполнял роль 
медиаторов между свойствами индивидуальности и академической успе-
ваемостью. В группе частных моделей флюидный интеллект и беглость 
тоже не выполняли роль медиаторов. Пригодными и медиаторными были 
3 частные модели с участием кристаллизованного интеллекта, оригиналь-
ности, гибкости как медиаторов, взятых раздельно. В медиаторные модели 
вошли свойства индивидуальности: возбуждение (нервная система), актив-
ность (темперамент), открытость опыту, вторящее Я, доброжелательность 
(личность). Медиаторные эффекты наблюдались при разном составе и со-
четании свойств индивидуальности. Таким образом, в ряде случаев инди-
видуально-интеллектуальные интеграции применительно к академической 
успеваемости получили эмпирическую поддержку.

Ключевые слова: свойства индивидуальности, психометрический интел-
лект, психометрическая креативность, академическая успеваемость, меди-
аторная модель.
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Introduction
The problem of nurturing academic 

achievement among students is multidimen-
sional; many factors are involved. Academic 
achievement comes in different types: grade 
point average; the results of subject Olympi-
ads; the results of the Unified State Exam; 
initial, intermediate, and final assessments 
(in the form of seminars, tests, exams), etc. 
Nevertheless, various internal and external 
factors can be predictors of students’ aca-
demic achievement. Internal factors include 
motivation toward achievement and aca-
demic motivation [15], intelligence level [10; 
17], critical, reflective, and creative thinking 
[13], academic self-efficacy [20], personal-
ity traits [17; 20], hope and optimism [18], 
psychological maturity [17], etc. External 
factors include socioeconomic status and 
type of school [21], upbringing [16], parental 
involvement [22], etc.

Individual traits, psychometric intelli-
gence, and psychometric creativity as joint 
predictors of students’ academic achieve-
ment remain important, but problematic and 
insufficiently studied. These constructs are 
heterogeneous, have different theoretical 
backgrounds, and there are conceptual bar-
riers between them. In order to include them 
in a joint study, it is necessary to find out 
the conditions under which they can fit into 
a common theoretical background [4]. One 
of the prerequisites for posing this problem 
is likely cross-theoretical integration [Ibid.].

The theoretical basis of this empirical 
study is an integration of the theories of 
V.S. Merlin [8] and D.V. Ushakov [12] (see 
details [5]). The mechanism of mediation 
is the locus of integration between the two 
theories. Psychometric intelligence and 
psychometric creativity act as mediating 
links between students’ individual traits and 
academic achievement. Although there are 
studies devoted to some aspects of the re-
lationship between the indicators mentioned 
[7; 10; 17; 20], these studies affect only 

some aspects of individuality. The cumula-
tive effect of multilevel traits has not actually 
been tested.

Some studies use complex mediator 
models to uncover the factors supporting 
academic achievement [14]. Nevertheless, 
the mediative function that both psychomet-
ric intelligence and creativity have between 
students’ individual multilevel traits and aca-
demic achievement remains largely beyond 
researchers’ attention.

The aim of the study was to build and 
examine an individual-intellectual model 
of the academic achievement of university 
students who were engaged in humanitarian 
work.

The following empirical hypotheses were 
tested:

1. Psychometric intelligence and psycho-
metric (verbal) creativity selectively mediate 
between students’ individual multilevel traits 
and their academic achievement.

2. Individual multilevel traits are included 
in varieties of mediator models selectively.

3. Psychometric intelligence and psy-
chometric (verbal) creativity provide not 
one, but several ways to jointly activate the 
mediators between the students’ individual 
multilevel traits and their academic achieve-
ment.

Method
Participants
The study involved 415 students from 

higher educational institutions in Perm, in-
cluding 293 females and 122 males aged 17 
to 22 years (M = 18.6, SD = 1.0).

Measures
We studied the nervous system, tem-

perament, and personality as multilevel 
traits of integral individuality [8]. A Russian 
adaptation of the Pavlovian Temperament 
Survey by J. Strelau was used to measure 
the nervous system [3]. A Russian adapta-
tion of the Formal Characteristics of Behav-
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iour — Temperament Inventory by J. Stre-
lau was used to measure temperament 
[11]. A Russian adaptation of the Big Five 
Inventory-2 by C.J. Soto and O.P. John 
was used to measure personality traits 
[19]. The Four-Factor Self Questionnaire 
by L.Ya. Dorfman [6] was used to measure 
the self-concept.

A Russian adaptation of Guilford’s Alter-
nate Uses was used to assess psychometric 
(verbal) creativity [1]. Raven’s Progressive 
Matrices [9] was used to measure fluid intel-
ligence. The Universal Intellectual Test by N. 
A. Baturin and N. A. Kurgansky [2] was used 
to measure crystallized intelligence.

The average of students’ annual grades 
in all disciplines was computed to determine 
academic achievement. A five-point grading 
scale (exams) was used.

Data analysis
Individual multilevel traits were included 

in models as exogenous variables, psycho-
metric intelligence and psychometric (ver-
bal) creativity as mediator variables, and 
academic achievement as an endogenous 
variable. In addition, the covariances of the 
exogenous variables was entered into the 
models.

All individual traits initially were included 
in the model and then, one by one, those 
that least related to the mediator were ex-
cluded from the model. In the final model, 
there were only significant paths between 
variables.

The models for shared and partial 
groups differed. Shared models included 3 
feasible candidate mediators: a) crystallized 
and fluid intelligence together (M1); b) flu-
ency, flexibility, and originality of creativity 
jointly (M2); and c) intelligence (crystallized 
and fluid) and verbal creativity (fluency, 
flexibility, originality) jointly (M3). The partial 
models included crystallized (M4) and fluid 
(M5) intelligence, fluency (M6), flexibility (M7), 
and originality (M8) creativity separately as 
candidates for mediators.

Model fit indices were the chi-square sta-
tistic (χ2), the chi-square to df ratio (χ2/df), the 
Comparative Fit Index (CFI), and the Root 
Mean Square Error of Approximation (RM-
SEA). Additionally, the Akaike Information 
Criterion (AIC) and the Bayesian Information 
Criterion (BIC) were used.

Structural equation modeling data was 
tested in IBM SPSS AMOS v.22.

Results
When testing the shared models, M1 and 

M3 were low fit indices according to the ratio 
of chi-square statistics to degrees of free-
dom (χ2/df > 2). Hence, these models are not 
mediator models. The M2 model fit perfectly 
(RMSEA < 0.05, CFI > 0.95). The path coeffi-
cients from exogenous variables to candidate 
mediator variables were significant, but non-
significant from the former to the endogenous 
variable. This means that this model cannot 
be as a mediator model either.

When the partial models were tested, 
models M4 and M5 were perfect fit indices 
(RMSEA < 0.05, CFI > 0.95). In these mod-
els, the path coefficients from exogenous 
variables to fluid intelligence and fluency 
were significant, but non-significant from the 
former to the endogenous variable. So, fluid 
intelligence and fluency did not serve as me-
diators in these models.

The M6, M7, and M8 models were per-
fectly fit as Table 1 shows.

In these models, the path coefficients 
from exogenous variables to crystallized 
intelligence, originality, and flexibility were 
significant, and also significant from the 
former to the endogenous variable. Hence, 
crystallized intelligence, originality, and flex-
ibility served as mediators in these models 
(Fig. 1—3).

Discussion
The models distinguished between the 

shared and partial groups. In the shared 
models, psychometric intelligence and psy-
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chometric (verbal) creativity variables taken 
together did not mediate the individual traits 
or academic achievement. In the partial 
models, fluid intelligence and fluency did not 

act as mediators either. The partial models 
involving crystallized intelligence, originality, 
and flexibility taken separately were suitable 
and mediational. The mediator effects var-

Table 1
Partial model fit indices М6, М7, М8

Partial models
Model fit indices

χ2 df p χ2 / df CFI RMSEA AIC BIC
М6. Crystallized intelligence as a mediator 1.99 6 0.92 0.33 1.00 0.001 32.0 92.4
М7. Originality as a mediator 0.60 1 0.44 0.60 1.00 0.001 10.6 30.7
М8. Flexibility as a mediator 2.30 2 0.32 1.15 0.99 0.02 18.3 50.5

Note: χ2 — chi-square statistic value; df — degrees of freedom; p — significance level; χ2 / df — rela-
tive chi-square; CFI — Comparative Fit Index; RMSEA — Root Mean Square Error of Approximation; 
AIC — Akaike Information Criterion; BIC — Bayesian Information Criterion.

Fig. 1. The M6 model with crystallized intelligence as a mediator:
Crystal_Int — crystallized intelligence; Academ_Ach — academic achievement (grade point average); 
solid lines with arrows — paths with significant positive coefficients; dashed lines with arrows — paths 
with significant negative coefficients; solid arcs with arrows — significant positive correlations between 
personality traits; dashed arcs with arrows — significant negative correlations between personality 
traits; * — p<0.05, ** — p<0.01, *** — p<0.001.

Fig. 2. Model M7 with originality as a mediator: see Note to Fig. 1.

Fig. 3. Model M8 with flexibility as a mediator: see Note to Fig. 1.
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ied in the composition and  combination of 
individual traits.

In some cases, the partial models sup-
ported the claim of individual-intellectual 
integrations. Several of the students’ indi-
vidual traits, psychometric intelligence, and 
psychometric (verbal) creativity served as 
predictors of academic achievement. The 
data support the hypothesis that psycho-
metric intelligence and psychometric (ver-
bal) creativity selectively serve as media-
tors between individual traits and academic 
achievement.

Such individual multilevel traits as exci-
tation (nervous system), activity (tempera-
ment), belonged self, open-mindedness, 
and agreeableness (personality) represent-
ed the exogenous variables. Other individual 
traits were not included in mediator models 
as exogenous variables at a significant lev-
el. Crystallized intelligence, originality, and 
flexibility served mediators in the models, 
but fluid intelligence and fluency were not 
significant mediators. Thus, one can as-
sume that some personality traits, varieties 
of psychometric intelligence, and indicators 
of psychometric (verbal) creativity yield in-
tegrations that are specific and rely on vari-
ables, their composition and structure.

The finding above supports the hypoth-
esis that mediation models selectively differ 
in individual multilevel traits, psychomet-
ric intelligence, and psychometric (verbal) 
creativity. They exhibit not one, but several 
methods of mediation. Therefore, the basis 
for their integration can be dynamic.

Conclusion
The mediation models included individ-

ual traits in their various combinations. The 
model with crystallized intellect as a media-
tor included multilevel individual traits: exci-

tation (nervous system), activity (tempera-
ment), open-mindedness, and belonged 
self (personality); the model with originality 
as a mediator included open-mindedness 
(personality); the model with flexibility as a 
mediator included agreeableness and open-
mindedness (personality). This may mean 
that the properties of individuality can be 
included in different mediation models by 
changing their compositions and structures. 
Within the mediator models, individuality 
reveals the ability, to varying degrees, to 
replace some traits with others. This means 
that generally,individual traits present a dy-
namic structure when they enter mediator 
models.

The results have practical importance. 
They have made it possible to identify among 
the properties of individuality, psychometric 
intelligence, and psychometric (verbal) cre-
ativity the factors that make the most signifi-
cant contributions to the students’ academic 
achievement.

Limitations and perspectives 
of the study

Psychometric creativity was studied in 
only one aspect — verbal creativity, so we 
cannot extend the results to other types of 
creativity.

The study involved predominantly girls, 
which is consistent with the sex ratio in the 
humanities but does not allow the results to 
be extrapolated to the wider population. In 
this regard, gender alignment and the study 
of gender specificity, may become a promis-
ing area of research.

In the future, it is necessary to consider 
individual-intellectual integrations not only 
among representatives of the humanities 
but also to study those in technical, natural 
science, military, and other areas of training.
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