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Background. The theoretical basis of this study was the resource approach (Mo- Keywords:
rosanova 2014, 2017), in which the conscious self-regulation of learning activity is Conscious
understood as a meta-resource for students, allowing them to consciously and inde- self-regulation
pendently set learning goals and manage their achievement. This approach made it (SR),

possible to create models of direct and mediate contributions of self-regulation and ~ engagement,

school engagement not only to academic performance, but also to other motiva- motivation,

tional and personal competencies. personality,
Objective. Our study aimed to investigate the impact of conscious self-regula- academic

tion, school engagement, motivation, and personality on academic achievement,  achievement

while taking into account the effects of mediation.

Design. A quantitative research design was applied, using data collected from
more than 1524 students from the 5™ to 11% grades in Russian schools and applying
Structural Equation Modelling (SEM).

Results. The results allowed us to construct a statistical model of predictors of
students’ academic achievement. The model was verified on the total sample, as well
as samples differing in gender and age. The results show that conscious self-regu-
lation is central to non-cognitive predictors of academic achievement. For the first
time, a study has revealed and described the reciprocal relationship between self-
regulation, academic motivation, school engagement, and academic performance.
The resulting model demonstrates that behavioral and cognitive engagement make
a significant contribution to academic performance, while emotional and social en-
gagement do not find significant links with it, although they determine other areas
of school life.
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Conclusion. Our paper investigates the nature and strength of the effects of ma-
jor non-cognitive predictors of academic achievement. The study results substanti-
ated the resource role of conscious self-regulation not only for students’ academic
performance, but also for their academic motivation, school engagement, and atti-
tude toward learning. The predictor model of academic achievement we developed
will provide a foundation for combining existing heterogeneous concepts into a
single integrated model and clarify the contradictions between them.

Introduction

Conscious self-regulation, school engagement, and academic motivation are con-
sidered the most significant factors advancing academic performance (Morosanova,
Fomina, & Bondarenko, 2015; Gordeeva, Sychev, Gizhitsky, & Gavrichenkova, 2017;
Steinmayr, Weidinger, Schwinger, & Spinath, 2019). The literature suggests that de-
terminants of academic achievement range from personality characteristics (traits,
intelligence, engagement, motivation, experience, and attitudes) to school factors
(peer and teacher support, autonomy, and available resources) (Petrides, Chamor-
ro-Premuzic, Frederickson, & Furnham, 2005). While priority has previously been
given to cognitive characteristics such as intelligence and executive functions (EF)
(Deary, Strand, Smith, & Fernandes, 2007; Zelazo, Blair, & Willoughby, 2016), now
researchers are increasingly turning to non-cognitive predictors (e.g., Richardson,
Abraham, & Bond, 2012).

The evidence that non-cognitive predictors (in particular, self-regulation, moti-
vation, engagement, and emotional attitude toward learning) directly contribute to
academic performance has been reliably replicated across samples that differ in age,
gender, type of school activity, cultural differences, and so on. However, the specifics
of the relationship between the non-cognitive predictors and their joint impact on
academic success have not been studied sufficiently, although researchers emphasize
the relevance of integrative models of non-cognitive predictors of student academic
achievement (for example, Mega, Ronconi, & De Beni, 2014). Constructing compre-
hensive models allows researchers to take into account the versatile relationship that
arises between the variables. So, the present study had as its objective to build struc-
tural models of the relationships between conscious self-regulation, motivational fac-
tors, and personality traits, and academic success, as well as to assess the moderating
and mediating effects of their joint contribution.

Self-Regulated Learning as a Predictor of Academic Achievement

Self-regulated learning (SRL) has been one of the main topics in educational psychol-
ogy research for several decades. In the general field of scientific research, methods
for studying self-regulation have been developed in the frameworks of different ap-
proaches, and naturally complement each other. In its most general form, SRL is
defined as a complex phenomenon ensuring the maintenance of the cognitive and
motivational processes that contribute to the development of conscious behavior to
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achieve learning goals (Pandero, 2017). The present study is based on the original
approach, which considered conscious self-regulation a reflexive means of setting
goals (including educational ones) and managing their achievement. According to
this approach, the multicomponent structure of self-regulation determines its gen-
eral development, which, in turn, serves as a meta-resource for students; it predicts
their academic success and also contributes to school engagement and psychological
well-being (Morosanova, 2021).

The results of our research are in line with the global trend, according to which
the study of self-regulation makes it possible to explain individual differences in stu-
dents’ academic achievements, thereby proving the possibilities of self-regulation in
advancing academic performance (e.g., Dent & Koenka, 2016, etc.). High SRL is as-
sociated with better academic performance, with high-achieving students using its
defining strategies more frequently and effectively than their lower-achieving peers
(Zimmerman, 2002).

School Engagement as a Predictor of Academic Achievement

During the last 10 years, researchers have shown great interest in the “school engage-
ment” construct. Following the competent approaches, we consider school engage-
ment to be the sustainable, directed, active participation of students in educational
activities and in school life in general, manifested through their behavior, and cogni-
tive and emotional involvement, as well as features of their social interaction in the
academic environment (Wang, Degol, & Henry, 2019). It has been shown that stu-
dents with a high level of school engagement are characterized by having more effec-
tive learning strategies, coping more successfully with learning difficulties, and being
more likely to achieve their educational goals (Fredricks, Filsecker, & Lawson, 2016).
Students who are more engaged in school have been shown to have higher academic
performance (Chase et al., 2014).

School engagement is a multifaceted concept. Researchers have identified several
components, such as behavioral, emotional, cognitive, social, etc. (Fredricks, Blu-
menfeld, & Paris, 2004; Wang, Shim, & Wolters, 2017). The effect of student engage-
ment on academic performance varies depending on the components of engagement
that are examined. According to some studies, highly significant relationships are
found between academic achievement and a student’s general level of school engage-
ment (Fomina et al., 2020), as well as its particular components: cognitive and behav-
ioral engagement (Fredricks et al., 2004).

Motivation as a Predictor of Academic Achievement

Different motivational theories and constructs have been put forward to try to un-
derstand how and why students are motivated for academic achievement (Pintrich,
2003). The problem of learning motivation’s impact on academic success is widely
represented in studies (Olivier et al., 2019; Schnitzler, Holzberger, & Seidel, 2021).
According to meta-analyses, intrinsic academic motivation is the strongest predictor
of academic achievement: students with intrinsic motivation have significantly high-
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er levels of academic achievement and engagement than those with predominantly
extrinsic motivation (Richardson et al., 2012).

In this article, we focus on the motivational constructs that appear to be mainly
associated with SRL and play an essential role in supporting academic performance:
cognitive motivation, attitude towards learning, and achievement motivation. Our
study used the Ryan and Deci approach (self-determination theory, or SDT), which
identifies the mechanisms of the functioning of extrinsic and intrinsic motivation
(Ryan & Deci, 2012). Intrinsic motivation is associated with engagement in the edu-
cational process and higher achievement. It occurs when a person does something
simply because this activity gives him pleasure; external reinforcement is not needed.
At the same time, extrinsic and intrinsic motivation do not exist separately from each
other; there are mutual transitions between them.

Personality as a Predictor of Academic Achievement

The personality traits included in the Big Five are most often considered to be in-
trapersonal predictors of academic success. To date, a lot of data has been accumu-
lated in this domain, which has been systematized and summarized in the frame-
work of meta-analyses (e.g., O’Connor & Paunonen, 2007).

Among the Big Five,Conscientiousness has the closest relationship with academic
performance (Dumfart & Neubauer, 2016). This is the only trait whose impact on
academic performance is comparable to (and according to some data, even ex-
ceeds) that of cognitive abilities (Richardson et al., 2012). The research on Extraver-
sion’s effect on academic performance shows ambiguous results. The relationship
between Neuroticism and academic achievement is usually negative. Openness to
Experience has a strong relationship with intelligence and is therefore positively
associated with learning success. Most studies show no significant relationship be-
tween Agreeableness and academic performance (according to the meta-analysis
of O’Connor & Paunonen, 2007). It has been demonstrated that there are regula-
tory bases for the personality dispositions, while conscious self-regulation has sta-
ble links with Conscientiousness, which, with a high development of SR, ensures
high academic performance and compensates for the multidirectional influence of
Extraversion and Neuroticism (Morosanova, 2021).

All the phenomena discussed above have been well studied in terms of their im-
pact on academic achievement, but their mutual influence on each other has not
been adequately considered. This creates the need for developing structural models
and verifying them empirically.

Essentially, the current study aims to provide the answers to the following ques-
tions:

RQ 1: What is the nature of the relationship between conscious self-regulation,
school engagement, motivation, and personality traits as predictors of stu-
dents’ academic achievement?

RQ 2: What is the specificity of these predictors in determining students’ aca-
demic achievement?
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In this regard, the following hypotheses were tested:

Hypothesis H1: There is a significant relationship between self-regulation, aca-
demic motivation, and school engagement. It is expected that this relationship is re-
ciprocal in nature.

As shown above, there are some specifics in the joint influence of self-regulation,
academic motivation, school engagement, and attitude toward learning on academic
performance. We designed another group of hypotheses to uncover this specificity.

Hypothesis H2a: Personality traits are expected to show a positive linear relation-
ship with school engagement and self-regulation, as well as a predictive effect for
academic achievement;

Hypothesis H2b: School engagement is expected to mediate the relationship be-
tween self-regulation and academic achievement;

Hypothesis H2c: A student’s emotional-motivational attitude toward learning is
expected to positively correlate with school engagement and positively contribute to
academic achievement.

Schematically, these hypotheses are presented in Figure 1.

Emotional &
Motivational Attitude School
to Learning Engagement
School School
Engagement Engagement
Y
H2a : H2b :
Personality A4 Conscious Y Academic

Y
Y

Achievement

Self-regulation

Y

Academic
Motivation

Figure 1. Theoretical framework (mediating effects of school engagement)

Methods

Participants

To test the proposed hypotheses and provide answers to the research questions, the
current study adopted a quantitative research design; data was collected in surveys
which were conducted with the help of self-administered questionnaires. Respond-
ents were students in the 5% to 11™ grades (N = 1524) from Moscow and the Moscow
region.
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Procedure

Self-Regulated Learning
For assessment of the students” conscious self-regulation development the “Self-Reg-
ulation Profile of Learning Activity Questionnaire — SRPLAQ” was used (Morosa-
nova & Bondarenko, 2017). It includes 67 statements describing typical situations of
achieving educational goals. These generate 10 scales corresponding to the structural
components of the conscious self-regulation:
1. Planning (e.g., “I often try to set a certain amount of time needed to complete
the learning task”);
2. Modeling (e.g., “Unexpected changes in the timetable throw me off my stride”);
3. Programming (e.g., “When preparing for a test (exam), I usually think over
the order of studying the material”);
4. Results evaluation (e.g., “Even when I'm tired, I tend to study until I'm satis-
fied with the result”);
5. Flexibility (e.g., “If I need to get prepared for a lesson, I can work even in an
uncomfortable and unfamiliar situation”);
6. Independence (e.g., “I use every opportunity to make reports in class”);
7. Reliability (e.g., “I do not postpone preparing for the lessons even if I'm tired
or feel sick”);
8. Responsibility (e.g., “I do not give up preparing for the lessons even if I have
to choose between studying and spending time with my peers”);
9. Social desirability (e.g., “I always admit my mistakes”); and
10. The general level of self-regulation (total score for all scales).

The SRPLAQ was previously validated in a sample of 14 to 18-year-old students
(N =702). The validation study demonstrated that the coefficients of internal consis-
tency of items for each scale ranged from 0.58 to 0.76, indicating an overall reason-
able homogeneity of the items in each scale. The subscales were significantly corre-
lated with each other (r=0.22-0.66, p < 0.001). Each statement is rated on a 4-point
scale (Yes — Probably Yes — Probably No — No). The responses are then reduced to
only “yes” and “no,” by counting “probably yes/probably no” as “yes/no” respectively.
The “yes” responses are then added up (items are reversed if necessary), so that high
scores (maximum 9 for each scale) denote high self-regulation.

Academic motivation

Participants completed the Scales of Academic Motivation in School-Age Chil-
dren (Gordeeva et al., 2017). The Russian edition was developed on the basis of The
Academic Motivation Scale (AMS-C), which has its theoretical foundation in self-
determination theory and its sub-theory of intrinsic and extrinsic motivation. The
questionnaire contains 32 statements, including three scales for assessing intrinsic
learning motivation (cognitive motivation, achievement motivation, self-develop-
ment motivation); four scales for assessing extrinsic motivation (external motiva-
tion (parents), external motivation (general), introjected motivation, self-respect
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motivation); and amotivation. The responses for all statements were measured with
a 5-point Likert scale ranging from 1 (“Strongly Disagree”) to 5 (“Strongly Agree”).

The attitudes toward learning in middle and high school were identified by means
of the Spielberger’s “State-Trait Personality Inventory, STPI” as modified by Bonda-
renko (Bondarenko et al., 2018). We used three Spielberger’s subscales: anxiety, an-
ger, and curiosity. The depression scale was replaced by the achievement motivation
scale. The Russian edition of the inventory includes 40 statements generating four
scales and is designed to diagnose a student’s emotional and motivational attitude
toward learning. Responses for the variables are measured with a 5-point Likert scale
ranging from 1 (“Strongly Disagree”) to 5 (“Strongly Agree”). It results in an overall
score called the general level of attitude toward learning (AL).

School Engagement

School engagement has been assessed by means of the Multidimensional School
Engagement Scale (Wang et al., 2019, Russian adaptation by Fomina & Morosa-
nova, 2020). The questionnaire evaluates behavioral, cognitive, emotional, and so-
cial components of school engagement/disengagement. It includes eight scales and
contains 37 statements, which are evaluated by subjects on a 5-point Likert scale,
with answers ranging from 1 (“Not like me at all”) to 5 (“Very similar to me”). The
scales have acceptable reliability (Cronbach’s alpha from 0.63 to 0.90). Confirma-
tory factor analysis confirmed the preservation of the original bifactorial structure
of the questionnaire with the identification of two global factors of engagement and
disengagement. In the context of the research objectives, an integral scale of school
engagement was used.

Personality

We assessed personality traits by means of the Russian version of the “Big Five Ques-
tionnaire — Children (BFQ-C)” (Malykh, Tikhomirova, & Vasin, 2015). The ques-
tionnaire contains 62 statements. Items rated on a 5-point scale, with response op-
tions ranging from 1 (“Strongly Disagree”) to 5 (“Strongly Agree”), and measures five
personality factors: Extraversion, Openness, Agreeableness, Neuroticism (or Emo-
tional Stability as a positive pole), and Conscientiousness.

Academic achievement
The average score of annual grades in Russian language and Mathematics was used as
an indicator of academic performance.

SPSS 26.0 (SPSS Inc.) was used to obtain descriptive statistics for the study vari-
ables and bivariate associations. We performed SEM in AMOS 23 to verify our hy-
potheses.

Results

The Pearson correlations, means, and o coefficients of the variables under study are
reported in Table 1.
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Table 1
Descriptive Statistics and Inter-scale Correlations (N = 1524)
M+o 1 2 3 4 5 6 7 8 9 10 11 12 13
1 Academic 406407 1
Achievement T
2 Self-regulation 27.80+8.9 .20 1
3 Emotional
Attitude to 0.00+13.5 .24 .64 1
Learning
4 Motivation 3.61£0.9 .25 .53 .61 1
5 Extraversion 45.10£8.3 .10 .32 46 .35 1
6 Agreeableness 46.54+8.5 .13 .37 50 44 .63 1
7 Conscientious  y336.63 17 590 60 .54 54 67 1
ness
Neuroticism 31.44496 -.12 -47 -58 -30 -.14 -21 -32 1
9 Openness 459578 29 50 58 57 56 58 67 -2 1
10 Engagement —con5i134 18 55 .64 63 .54 61 .63 -3 59 1
(Overall score)
11 Behaviour
13.66+34 21 49 54 55 41 47 55 -2 56 81 1
Engagement
12 Cognitive 1817+42 21 56 .56 55 .37 46 .62 -3 52 .77 60 1
Engagement
13 Emotional 18.09443 .10 38 52 .56 43 .49 48 -3 43 85 .57 52 1
Engagement
14 Social 1813445 .10 38 47 41 55 .57 44 -2 45 83 56 46 .65
Engagement
Note. p<0.01.

Path analysis was undertaken through AMOS, and the structural model was con-
structed to show the overall measures of main factors (Figure 2).

Conscious

14

School
Engagement

A
.28

Academic
Motivation

Academic
Achievement

a5

Figure 2. Path Diagram of the Proposed Model of the Present Study (Overall Scores). Model 1

Note. E = Extraversion, O = Openness, A = Agreeableness, N = Neuroticism, C = Conscientiousness.
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Model 1, made for the integral indicators, is shown in Figure 2. It has good statis-
tical agreement with the theoretical model (x*/df=2.57, p =.00, CFI =.99, GF1 =.99,
RMSEA =.037, PCLOSE =.94). It demonstrated that SR makes a direct significant
contribution to academic achievement. In addition, the positive impact of SR on
academic achievement was enhanced by engagement and academic motivation. The
contribution of academic motivation to academic achievement was mediative in na-
ture, through school engagement and self-regulation. Finally, the achieved results
(grades) supported and enhanced the adolescents’ motivation to learn. In addition,
all personality traits contributed positively to self-regulation, engagement, motiva-
tion, and academic achievement. Thus, Model 1 has confirmed the H1 hypothesis
that there is a significant relationship between self-regulation, academic motiva-
tion, and school engagement. It also showed that this relationship is reciprocal in
nature.

The second model (Model 2) shows particular components of school engage-
ment. In addition, it is complemented with an indicator of the student’s emotional
and motivational attitude toward learning in order to identify the role of emotional
engagement in the determination of academic performance.

The path diagram for the whole sample, along with standardized path coeffi-
cients of direct effects, is presented in Figure 3. It shows a very good fit to the data
(x*/df=1.90, p = .00, CF1 = .99, GFI =.99, RMSEA =.029, PCLOSE =.99). Our expec-
tation that personality traits would show a positive linear relationship with school en-
gagement and self-regulation, as well as a predictive effect on academic achievement,
was confirmed completely (Hypothesis H2a).

Emotional
Attitude to
Learnin
9 12 Emotional
) Engagement
.53
Y
. . R 22 . 14 .
. Behavioral Conscious | Cognitive Academic
Personality Engagement [ SR ”| Engagement Achievement
13 .16 15
Y
Academic
Motivation

Figure 3. Path Diagram of the Proposed Model of the Present Study. Model 2.

Note. E = Extraversion, O = Openness, A = Agreeableness, N = Neuroticism, C = Conscientiousness.

Model 2 demonstrates that SR’s contribution to academic achievement is medi-
ated by the cognitive engagement, which fully confirms the hypothesis of its mediator
role in the relationship between self-regulation and academic achievement (Hypoth-
esis H2b). Thus, conscious self-regulation, combining the influence of personality
traits, the emotional and motivational attitude toward learning, and behavioral en-
gagement, acts as a “stabilizing” resource for academic achievement, compensating
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for negative intrapersonal and emotional influences. It supports cognitive motivation
and is enhanced by cognitive engagement.

The assumption that a student’s emotional-motivational attitude toward learning
positively correlates with school engagement and makes a positive contribution to
academic achievement was only partially confirmed. Indeed, an emotional-motiva-
tional attitude toward learning makes a positive contribution to emotional engage-
ment, but emotional engagement itself does not make a significant positive contribu-
tion to academic achievement.

Thus, the model has revealed that the construct of school engagement is not ho-
listic. However, its positive impact is included in the contribution of each of its signif-
icant success factors. Detailed information on the path coefficients and significance
levels for the considered achievement factors is given in Table 2.

Table 2

Path coefficients and significance level

Path R? p value Conclusion

Self-regulation — Acade:mlc motivation - School 0.27 0.000  HI is supported
engagement - Academic achievement

Persopghty — Behavior engagement — Self—regulatlon -> 032 0000  H2ais supported
Cognitive engagement - Academic achievement
Self—regl.llatlon — Academic achlevement 0.27 0.000  H2b is supported
(Cognitive engagement as mediator)

Emotional Attitude to education — Academic 0.24 0000 H2cis partially
Achievement (Emotional engagement as mediator) ) ’ supported

Modifications of the general model for boys
and girls and for different classes

Verification of the model on samples of students of different ages and gender dem-
onstrated its invariant character (See Table 3); its components and the relationships
between them were preserved for the subjects from the 5th to the 10th grade. In the
9th and 11th grades, the scores of the fit indices slightly decreased due to the reduced
contribution of cognitive engagement to academic performance. This is due to the
students’ preparation for passing the Unified State Examination (at the ends of grades
9 and 11), when children have to repeat the material already studied.

Structural modeling allowed us to assess the contribution of conscious self-reg-
ulation to cognitive engagement (average =.20). At the same time, cognitive en-
gagement resulted in adding an average of 14% to the determination of academic
achievement. In the 9th and 11th grades, due to the reason cited above, its contribu-
tion was reduced to 5%. Thus, the study results demonstrated the great importance of
maintaining school engagement as a mediator that makes a significant contribution
to academic performance in “quiet” periods of schooling.
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Table 3

Correspondence indices of models made for groups of students differing in gender and age

Model N @/df P GFI  CFI RMSEA PCLOSE
Model 1 (grade 5) 187 1.43 .057 .96 .99 .048 .540
Model 2 (grade 6) 103 1.06 .693 .95 .99 .000 916
Model 3 (grade 7) 105 92 .584 .96 1,00 .000 .856
Model 4 (grade 8) 265 1.13 273 .97 .99 .023 928
Model 5 (grade 9) 151 1.83 .008 .95 .99 .074 122
Model 6 (grade 10) 237 1.28 42 .98 .99 .034 776
Model 7 (grade 11) 39 1.78 .83 91 92 .143 014
Model _F (girls) 471 105 .76 99 100 011 992
Model _M (boys) 615 1.4 12 99 99 026 965

The structural models built separately for boys and girls, on the whole, did not
detect gender specificity in the determination of academic performance by the regu-
latory, motivational, and personal predictors. However, in female samples, research-
ers have traditionally recorded higher values for the contribution of self-regulation
to engagement and engagement to academic performance. Girls are more organized,
manage their time better, and use metacognitive strategies (Ruffing et al., 2015), con-
sistent with the fact that girls tend to perform better during adolescence. Also, for
girls, the predictive value of intrinsic motivation is higher at all levels of education,
while for boys, the effects of external regulation are stronger (Vecchione et al., 2014).
Boys are more likely than girls to demonstrate their indifference and ostentatious
disregard for school norms and rules, while girls are more likely to transfer this to the
emotional sphere (Kessels et al., 2014).

Discussion

The novelty of the integrative model of non-cognitive predictors of academic perfor-
mance constructed and verified in this study is not only determined by the composi-
tion of the considered predictors. Our study also provided new data on more com-
plex patterns in the relationship between non-cognitive and academic performance
compared to previous studies. Based on the data obtained, conscious self-regulation
can be considered a core component of academic success, making not only a direct
contribution to academic performance, but also supporting factors that contribute to
the achievement of educational goals.

For the first time, a study has established the reciprocal nature of the relationship
between self-regulation (SR), academic motivation, school engagement, and aca-
demic achievement (Hypothesis H1). Previously, some researchers showed a recip-
rocal relationship between SR and engagement (Karabenick & Zusho, 2015), while
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other researchers noted that these concepts are closely interrelated and complemen-
tary to each other (Cleary & Zimmerman, 2012). The present study has unambigu-
ously confirmed its existence. This result allows us to speak about the resource role of
conscious SR in relation to other significant predictors of academic success.

The reciprocal nature of the relationship between school engagement and self-
regulation was also confirmed by the longitudinal research data: depending on the
age of students, either self-regulation predicted higher levels of engagement, or vice
versa (e.g., Fomina et al., 2021; Stefansson et al., 2018). Thus, in adolescence, self-reg-
ulation compensated for the lack of engagement and motivation of students, main-
taining optimal levels of academic achievement (Bakracevic Vukman, & Licardo,
2010). On the other hand, the higher the students’ engagement, the higher their need
to achieve educational goals. Thus, for the first time, it has been clearly shown that
engagement in this case is a means of maintaining and developing self-regulation
which eventually lays the foundation for successful learning. At the same time, it was
shown that self-regulation was positively associated with productive forms of intrin-
sic motivation in all age groups: the more motivated a student was, the more effective
his self-regulation (Rheinberg, Vollmeyer, & Rollett, 2000).

Hypothesis H2a, which asserted that personality traits will show a positive linear
relationship with school engagement and self-regulation, thus influencing academic
performance, has also been confirmed. School engagement in this case was represent-
ed by behavioral and cognitive components. On the whole, little is known about the
relationship between personality characteristics and school engagement (Moreira et
al., 2021). Most of the research in this direction has been carried out with the samples
of older age (students and adults). Thus, it has now been shown that agreeableness
and conscientiousness are reliable predictors of cognitive engagement; extraversion,
agreeableness, conscientiousness, and openness predict behavioral engagement; and
agreeableness is predictive of emotional engagement (Qureshi et al., 2016).

As for the relationship between self-regulation and personality characteristics,
this issue has been well studied. Students with a high level of self-regulation devel-
opment have certain personality structures: low neuroticism combined with high
openness to experience, high extraversion, agreeableness, and conscientiousness
(e.g., Dorrenbécher & Perels, 2016). According to the data from previous studies,
conscious self-regulation compensates for personality traits that hinder high per-
formance (Morosanova, 2021). Studies have also shown that increasing the level of
conscious self-regulation development helps to compensate for extreme expressions
of personality characteristics. Thus, for example, introverts with a higher level of SR
development have higher levels of openness to new experience. In this way, conscious
self-regulation is actually a direct determining factor in academic performance, while
personality features determine some individual peculiarities of students’ academic
behavior. This issue needs further research.

Hypothesis H2b, which concerned the mediating role of cognitive school en-
gagement in the relationship between self-regulation and academic achievement, has
been confirmed. The conceptual contiguity of self-regulation and cognitive engage-
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ment is emphasized by a number of researchers (e.g., Ben-Eliyahu et al., 2018). Our
data clearly indicate that conscious self-regulation is a resource for not only academic
achievement, but also for school engagement. Indeed, progressing toward one’s in-
ternal goal (consciously relevant to one’s true needs and motivations) encourages
students to be more engaged in the educational activities (Vasalampi et al., 2009).
In general education schools, significant relationships are found between all types
of school engagement and self-regulation (Wang, Deng, & Du, 2018). Longitudinal
data show a reciprocal relationship between self-regulation and engagement in high
school as well (Stefansson et al., 2018).

Hypothesis H2c, which posited that the emotional-motivational attitude toward
learning is positively correlated with school engagement and makes a positive con-
tribution to academic performance, found only partial confirmation in this study.
Indeed, some factors of the emotional-motivational attitude toward learning, such
as cognitive activity, achievement motivation, and negative emotions of anger and
anxiety, make but little contribution to emotional engagement. However, contrary
to the hypothesis, emotional engagement itself is not significantly associated with
academic performance.

At present, the issue of including emotional factors in multifactorial models of
academic success still remains under discussion. Researchers pay great attention to
the regulation of emotions, especially maintaining their positive and negative bal-
ance at an optimal level (McRae & Gross, 2020). Thus, the ambiguous contribution
of positive emotions to academic performance is known (for example, Pekrun et al.,
2017). It is noted that the high intensity of positive emotions can act as one of the fac-
tors hindering the achievement of learning goals (Sallquist et al., 2009) due to a de-
crease in volitional control and the emergence of behavioral problems. It is possible
to conclude that emotional engagement will probably make a significant contribution
to another important indicator of schooling - the subjective well-being of students.
But this hypothesis requires further testing.

Conclusion

The research results allowed us to construct a new integrative model of predictors
of students’ academic achievement. The data generated by this model show that
conscious self-regulation is central to non-cognitive predictors of academic perfor-
mance. The resource role of SR is thus substantiated, not only in determining ac-
ademic performance, but also in relation to motivation, engagement, and attitude
toward learning. For the first time, a reciprocal relationship between conscious self-
regulation, academic motivation, school engagement, and academic performance
has been described. It has been shown that behavioral and cognitive engagement
make a significant contribution to academic performance, while emotional and so-
cial engagement did not have significant links with it, although they determine other
areas of school life.

The theoretical contribution of the present study to the research topic lies in its
possible clarification of the nature of the components of school engagement. The
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research results demonstrated that the school engagement construct is not holistic.
Thus, its behavioral component is more of a personality formation, while the cogni-
tive one is closer to regulatory-cognitive properties. The model of non-cognitive pre-
dictors of academic performance obtained in the study has demonstrated its invari-
ant nature; it could be reproduced on samples that differed in gender and age. This
model has revealed the role and place of conscious self-regulation as a key resource
for academic success, regulating the activation of its other predictors.

The data obtained in this study provides essential results for pedagogical practice,
psychological counseling, and psychoprophylactic work at school in the direction
of advancing students’ academic performance. The resource role of conscious self-
regulation is emphasized as both a direct predictor of academic performance and a
factor regulating the positive impact of such achievement predictors as motivation,
school engagement, and the emotional attitude toward learning.

Limitations

The limitation of this study is the model’s lack of an intelligence indicator. Analysis
of academic performance, as a rule, provides for an assessment of the impact of intel-
ligence. The results of numerous studies have shown that its impact varies widely and
on average explains up to 25% of the variance of the annual score. We did not include
intelligence in this study because we aimed to investigate the impact of so-called
non-cognitive predictors of academic achievement (conscious self-regulation, school
engagement, motivation, and personality), taking into account the effects of media-
tion. In followup, we plan to include intelligence indicators in the model.
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