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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.
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ity, academic achievement, mediation model.
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B cTtatbe obpallaetca BHUMaHWe Ha TOT (hakT, 4To nepeq nobbiM obpasosa-
TenbHbIM yypexaeHuem, peanuayowimm OroC, ctouT 3apgada opMUpoBaHms
Heo6X0AMMbIX KOMMETEHUMI Yy obyvalomxcs. YpoBeHb COpMMPOBaAHHOCTN
KOMMNETEHLMI HaXOANUT OTPaXKEHEe B TOM YMCIE B akafeMNYecKon ycrneBaemo-
CTW. ABTOpbI OTMEYAIOT, YTO, HECMOTPS HA UHTEPEC K AAaHHON TeMe Cpeam y4e-
HbIX, [0 CMX MOP He OblNn AeTarnibHO PacCMOTPEHbI ONocpeaoBaHHbIe IPdEKTbI
pa3HOYypPOBHEBLIX CBONCTB MHAMBUAYANbHOCTM Ha akafemMmnyeckne JOCTUKEHNS
CTYOEHTOB Yepe3 UHTENNEKT U KpeaTMBHOCTb. B npepcTaBneHHom vccneposa-
HMN CTPOMIIUCE WHAWBWAYaNbHO-UHTENNEKTyanbHble MOLENN akafeMu4ecKown
yCNeBaeMoCTu CTYAEHTOB, NOMy4YeHHble Ha BblOGOpKe 415 CTYAEHTOB BbICLUMX
y4ebHbIX 3aBefeHui . [epmu, 13 HUX 293 geByLUKN 1 122 oHOLWKM B BO3pacTe
oT 17 po 22 neT. [NpumMeHsANocb CTPYKTYpHOE MofenuposaHue. TecTnpoBanuch
2 rpynnbl mofenen: obLme n YactHble. OTMeYaeTcs, YTo B rpynne o6Lmx mMo-
fenevi HW OOVH U3 BapWaHTOB MepeMeHHbIX MCUXOMETPUHECKOro MHTenseKTa
N MCUXOMETPUYECKON KPeaTUBHOCTU, B3ATbIX COBMECTHO, HE BbIMOMHAN POnb
MeanaTopoB Mexay CBOMCTBaMW WHAMBUOYaANbHOCTUM U akafeMn4eckon ycre-
BaemocCTblo. B rpynne yacTHbix mogenen hnonaHbIi UHTENNEKT n 6ernocTb
TOXEe He BbINOMHANM poSib MeanaTopoB. MNpuUrogHsIMM 1 MeanaTopHbIMKU Obln
3 4acTHble MOJENN C y4acTMeM KPUCTaNNIM30BAHHOrO MHTENNEKTa, OpUrmHanb-
HOCTK, TMBKOCTN KaK MeMaTopoB, B3ATbIX pa3fensHo. B MegnatopHble mogenmn
BOLLINM CBOWCTBA MHAMBUAYANbHOCTU: BO36Y>XAEHME (HepBHas c1cTemMa), akTus-
HOCTb (TEMMepameHT), OTKPbITOCTb OMbITY, BTOpPsiLLee A, no6poxenaTenbHOCTb
(nnuHoCTh). MegmaTtopHble achbekTbl HabMO[aNMChL NpY Pa3HOM COCTaBe U Co-
yeTaHWM CBOWCTB MHAMBMAYyaNbHOCTW. Takum o6pasom, B psage crnyyaes UHAN-
BUAyaNbHO-UHTENMNEKTYasbHblE MHTErpauum NPUMEHNTENbHO K akageMn4eckon
yCMeBaemMoCTy NOMy4nnN SMMUPUHECKYIO MOLAEPXKKY.

KnroueBble cnoBa: cBOWCTBa MHOVBWUAOYANbHOCTW, NCUXOMETPUYECKUIA UHTEN-
JIEKT, NCUXOMETPUYECKAsi KpeaTUBHOCTb, akafieMmyeckas ycrneBaeMocTb, Meau-
aTopHasi MOLerb.
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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 [lbid.].

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
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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 (M,); b) flu-
ency, flexibility, and originality of creativity
jointly (M,); and c) intelligence (crystallized
and fluid) and verbal creativity (fluency,
flexibility, originality) jointly (M,). The partial
models included crystallized (M,) and fluid
(M,) intelligence, fluency (M), flexibility (M.),
and originality (M) creativity separately as
candidates for mediators.

Model fit indices were the chi-square sta-
tistic (x?), the chi-square to df ratio (y?/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 (¥%/df > 2). Hence, these models are not
mediator models. The M, 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 M, and M, 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 M,, M., and M; 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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Table 1
Partial model fit indices M, M., M,

Model fit indices
v |df| p |x*/df| CFl | RMSEA | AIC | BIC
M.,. Crystallized intelligence as a mediator |1.99| 6 |{0.92 | 0.33 | 1.00 | 0.001 |32.0|92.4
M.. Originality as a mediator 0.60| 1 1044 | 0.60 | 1.00 | 0.001 |10.6 | 30.7
M, . Flexibility as a mediator 230 2 |0.32] 1.15 | 099 | 0.02 |18.3|50.5

Note: y2 — chi-square statistic value; df — degrees of freedom; p — significance level; ¥ / df — rela-
tive chi-square; CFl — Comparative Fit Index; RMSEA — Root Mean Square Error of Approximation;
AIC — Akaike Information Criterion; BIC — Bayesian Information Criterion.

Partial models

Excitation 17

’/ B o
| Activity |‘- -

Academ_Ach

\ Open-Mindedness
\

\~| Belonged_Self

Fig. 1. The M, 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.
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Fig. 2. Model M. with originality as a mediator: see Note to Fig. 1.

Agreeableness

Open-Mindedness

Fig. 3. Model M, with flexibility as a mediator: see Note to Fig. 1.

chometric (verbal) creativity variables taken act as mediators either. The partial models
together did not mediate the individual traits  involving crystallized intelligence, originality,
or academic achievement. In the partial and flexibility taken separately were suitable
models, fluid intelligence and fluency did not and mediational. The mediator effects var-
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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-
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