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Academic achievements of teenage students are an important indicator of their
further success and adaptation to life in adult society. The material of the study
was the data collected for the international project PISA 2018 on a representa-
tive sample of Russian teenagers (N=7608). The article presents the results of
studying the role of educational and motivational factors (controlling for gender
and family environment) of academic achievements of Russian teenagers based
on the material of PISA 2018 on reading literacy. We confirmed that regarding
the environmental (family and teacher) factors in the academic achievements of
schoolchildren, the role of SES as an important predictor of schoolchildren’s aca-
demic achievements, the role of teacher support for active involvement in reading
is significantly positive, and Teacher-directed instruction is negative factor. The
study confirmed an important contribution of motivational variables to reading lit-
eracy, reading engagement was proved to be a positive predictor, and fixed mind-
set about intelligence was proved to be a negative predictor of reading literacy
competence. The discussion shows that the data obtained generally corresponds
to international data on predictors of academic achievement among schoolchil-
dren based on the PISA 2018. The results obtained can be used in the context
of teacher training and for improving the quality of education in Russian schools.
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MpeacTaBneHbl pesynbraTbl M3y4eHUss ponn obpasoBaTesibHbIX U MOTVBa-
LIMOHHbIX (haKTOPOB (MPW KOHTPOJEe Mnofia U 0COBEHHOCTEN CEMENHOW cpe-
Abl) aKageMnyeckux AOCTUXKEHUA POCCUMCKMX MOAPOCTKOB Ha martepuane
PISA 2018 no unTatenbcko rpamoTHOCTU. [ofvepkmMBaeTcs, YTO akage-
MUYECKMe [OCTUXKEHWUS LLKONbHWKOB-MOAPOCTKOB — BaXHbIA MnokasaTenb
VX fanbHeNnLen yecnewHocTy 1 aganTtaummn K Xn3Hu Bo B3pOCNOM CoLuyme.
Martepranom uccnefoBaHua ctanv faHHble, cobpaHHble Ha pernpeseHTa-
TVBHOW BbI6OpKe poccuckux nopgpocTkos (N=7608). MoaTBepxaeHa ponb
coumasnbHO-3KOHOMMYECKOrO 1 KynbTypHOro crtatyca cembn (COC) kak Bax-
HOro NpeanKTopa akafgeMU4ecKnx JOCTUXEHNI LLKONbHUKOB. B oTHOoLeHWnn
BKNaja CpefoBbIX (CEMEWHbIX U y4YUTENbCKUX) hakToOpoB nokasaHa 3Hauu-
Mas No3vTVBHAS POfb MOALAEPXKKM y4uTenem akTVBHOW BOBNEYEHHOCTU B
YTeHWe 1 HeraTueHas porb AUPEKTUBHOIO 06ydeHus. MNoaTBepXaeH BaxHbIN
BKN1aJ MOTMBALMOHHbIX MEPEMEHHBIX B YATATENbCKYIO rPAMOTHOCTb, B 4acT-
HOCTW, YBMEYEHHOCTUN YTEHNEM Kak MO3UTUBHOIO NpeanKTopa U yCTaHOBKM
Ha dDVIKCVIpOBaHHbIe CNOCOBGHOCTU KaK HeraTMBHOro npegukTopa KOMMNeTeHT-
HOCTM B 0611aCTN YUTATENBbCKOW FPamMoTHOCTU. B 06CyxaeHUn nokasaHo, 4To
noJly4eHHble OaHHble B LeJIOM XOpPOLUO corfnacyrTca ¢ MexayHapoHbIMU
OaHHbIMKW, OMUCHIBAKOLLUMMUN  MPEAUKTOPbl  akafeMUY4eCKUX [OCTUKEHWUI
LUKONMbHUKOB Ha matepuarne PISA 2018. Peaynbtatbl MOryT NCNONb30BaThCA
B KOHTEKCTe 06y4YeHus y4uTenei 1 noBbILLEHUS kadecTBa o6pa3oBaHus B
POCCUMINCKUX LLIKONAx.

KnroyeBble cnoBa: akapeMUYECKUEe OOCTUKEHUS; YBIEYEHHOCTb YTEHUEM;
cTpateruv npenonasaHus; PISA.
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Introduction

The international PISA studies, conduct-
ed since 2000, make it possible to assess
the quality of education in different countries
and take measures to improve it. Assess-
ment of students’ educational achievements
is carried out in three main areas — reading
literacy, mathematical literacy and natural
science literacy. The study is carried out in
three-year cycles, with each cycle focusing
on one of the three areas indicated above.
The relevance of this study is due to the
importance of analyzing the factors behind
the achievements of schoolchildren and the
possible specificity of these factors for each
participating country [4; 12]. At the family
level, the only universal variable showing
positive associations with success in PISA
tests is the family’s socioeconomic and cul-
tural status (SES) [8; 9] (even though dis-
cussions about approaches to its assess-
ment continue (see [7])).

77 countries took part in the PISA
2018 study. Russian teenagers showed
results higher than the average for all par-
ticipating countries (453 points), but slightly
lower than the OECD average. At the same
time, the results shown by Moscow school-
children were third in the world, after China
(4 provinces) and Singapore. Compared to
previous measurements from 2000—2012,
there was a continuation of the positive
dynamics of the results of Russian school-
children.

Since 2009, indicators of the qual-
ity of education have been included in the
PISA diagnostic battery for schoolchildren.
These indicators are constantly expanded
and refined. There are studies on the role
of disciplinary climate in the classroom [4;
14; 16; 19]. Disciplinary climate was found
to explain 11% of interschool variation in
reading achievement across countries [14].
However, in 12 of 65 countries no connec-
tions were found, which may indicate a
certain ambiguity of this educational strat-

egy, which is part of an integral educational
system with its priorities, values, and goals.
Similar inconsistent findings were found for
the teacher support dimension [16].

Another teaching style variable that has
been extensively studied in PISA is teacher-
directed instruction. It involves technologies
in which the teacher is the primary agent of
learning, as opposed to student-mediated
learning in which students take more re-
sponsibility for their own and peers’ learn-
ing. The results of research obtained as
part of the PISA 2015 project on the impact
of directive instruction, assessed as the
teacher’s ability to explain scientific ideas,
on educational results in natural science
indicate its effectiveness [5]. However, the
data obtained from the analysis of the PISA
2018 results [12; 16], generally do not con-
firm this result. The analysis shows that the
conflicting results on directive learning are
related to its specific operationalization in
different studies (in particular, PISA 2015
and PISA 2018). It could be also to the fact
that teacher directed instruction can have
different consequences in classes with dif-
ferent levels of preparedness: for example,
it can be used deliberately in classes with
low achievements in order to adapt instruc-
tion to the level of students’ preparation.

The role of another pedagogical fac-
tor — the teacher’s stimulation of reading
engagement was studied using data from
12 thousand schoolchildren from three
countries — Turkey, China and Mexico
[12]. It was shown that in all three countries
this indicator made a positive contribution
to the academic achievements of school-
children, but the extent of this contribution
varied: it was most significant for Chinese
students and least significant for Mexican
students.

The study of the role of psychological
variables as predictors of achievement
in PISA tests indicates the contribution of
two main factors: intrinsic motivation and
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its analogues [3; 17] and academic self-
efficacy [13]. This generally corresponds to
the data of recent meta-analyses dedicated
to the association of various motivational
and personal factors to students’ academic
achievements [10; 18].

This article attempts to study the role
of educational and motivational factors
(controlling for gender and characteristics
of the family environment) in the academic
achievements of Russian adolescents using
the PISA 2018 reading literacy test. Reading
literacy is described as an understanding,
using, evaluating, reflecting on and engaging
with texts in order to achieve one’s goals, to
develop one’s knowledge and potential, and
to participate in society [15]. Based on the
literature review, specific hypotheses were
put forward regarding two types of educa-
tional factors (teachers’ behavior and family
support) and two main motivational factors.
First, we hypothesized that teacher-directed
instruction, which frustrates students’ need
for autonomy, would contribute negatively
to reading literacy achievement, while
teacher’s stimulation of reading engage-
ment perceived by student would contribute
positively to PISA scores. Secondly, we hy-
pothesized that enjoyment of reading (ana-
logue of intrinsic motivation) would be the
most important positive predictor of reading
achievement, and that the fixed mindset (in
accordance with C. Dweck’s theory) would
be the most important negative motivational
predictor of reading achievement.

Method

Sample. This study used a representa-
tive sample of students from the PISA 2018,
including 7.608 15-year-olds from 263 edu-
cational organizations in 43 regions of Rus-
sia. The sample includes 3.861 (50.7%)
girls and 3.747 (49.3%) boys.

Measures. The data used in the analy-
sis was obtained from PISA 2018 using
measurements developed by a consortium
of organizations specifically for PISA’s
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goals. They include test items to assess
reading literacy, as well as a number of
scales assessing certain characteristics
of students and the learning environment.
Reliability and validity of these scales were
shown by the organizers PISA [15]. To
make the most of PISA data, when select-
ing variables for analysis of reading scores
predictors, we included all available per-
sonal and motivational characteristics of
students, as well as characteristics of their
perception of the school environment and
the teacher. We also used in our analysis:

1) gender (0 — female, 1 — male);

2) immigrant background of the family
(1 — native resident, 2 — first- or second-
generation immigrant);

3) the language used at home most of
the time (1 — Russian, 2 — other);

4) skipping classes or days of school (if
responding to the question “In the last two
full weeks of school, how often:” the stu-
dent assessed the items “I skipped a whole
school day” and “I skipped some classes”,
choosing the option “Never”, then he re-
ceived 0, in all other cases — 1);

5) arriving late for school (if responding
to the same question the student rated the
item “l arrived late for school” by choosing
the option “Never”, then s/he received O,
otherwise — 1);

6) index of economic, social and cultural
status. SES estimates, presented by PISA
organizers in the form of a standardized
quantitative index, are made up of three
other indicators with equal weights: maxi-
mum parental level of education, maximum
professional status of parents and items
available in the home, including books
(for more information on the composition
and calculation of the SES index see [16,
pp. 216—217].

We considered the following character-
istics of the educational and family environ-
ment as perceived by a teenager among
the possible predictors of reading literacy
scores.
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1) Characteristics of teacher behavior:

e Teacher’s stimulation of reading en-
gagement (4 items, for example, “The
teacher encourages students to express
their opinion about a text”);

e Disciplinary climate (5 items, for ex-
ample, “Students don'’t listen to what the
teacher says”);

* Teacher-directed instruction (4 items,
for example, “The teacher sets clear goals
for our learning”);

* Teacher support (4 items, for example,
“The teacher gives extra help when stu-
dents need it”);

e Adaptive instruction (3 items, for ex-
ample, “The teacher adapts the lesson to
my class’s needs and knowledge”);

e Teacher enthusiasm (4 items, for ex-
ample, “The enthusiasm of the teacher in-
spired me”);

» Teacher feedback (3 items, e.g., “The
teacher gives me feedback on my strengths
in this subject”).

2) Characteristics of the school environ-
ment:

e Perception of competitiveness at
school (3 items, for example, “Students
seem to value competition”);

e Perception of cooperation at school
(3 items, e.g., “Students seem to value co-
operation”);

e Exposure to bullying (6 items, e.g., “I
was threatened by other students”).

3) Parents’ emotional support (3 items,
e.g., “My parents support me when | am
facing difficulties at school”).

Also, a number of motivational charac-
teristics were considered among the likely
predictors of reading achievements:

* Enjoyment of reading (5 items, for exam-
ple, “Reading is one of my favorite hobbies”);

¢ Fixed mindset (1 item: “Your intel-
ligence is something about you that you
can’t change very much”);

* Mastery goal orientation (3 items, e.qg.,
“My goal is to completely master the mate-
rial presented in my classes”);

¢ Achievement motivation (3 items, e.qg.,
“l find satisfaction in working as hard as |
can”);

* General self-efficacy (5 items, e.g., ‘|
usually manage one way or another”);

e Fear of failure (3 items, e.g., “When |
am failing, | worry about what others think
of me”);

e Competitiveness (3 items, e.g., “l en-
joy working in situations involving competi-
tion with others”);

* Value of school (3 items, e.g., “Trying
hard at school will help me get a good job”).

A four-point response scale is used in
each of the measures listed above, with
the exception of mastery goal orientation,
where the response scale includes five gra-
dations. Scores for these measures were
calculated by the PISA organizers using the
two-parameter IRT model and standard-
ized based on a general sample from all
OECD countries [16, p. 212].

Data analysis methods. To assess
the impact of each variable to PISA
reading literacy scores regression analy-
sis (RA) was carried out in the Mplus 8
program using the maximum likelihood
method with a robust estimate of stan-
dard errors (MLR) while considering rep-
lication weights (taking them into account
provides a more accurate estimate of the
standard errors of the parameters, but
does not allow determine the fit indexes
of the model). During RA and structural
equation modeling we used Mplus option
for multiple imputation analysis, which
was recommended by organizers of PISA
to calculate 10 possible reading literacy
scores. The RA was carried out step by
step: at the first step, the basic indicators
describing the child and his family were
included in the model, a set of variables
describing the student’s perception of the
school environment, teacher and parents
was added to the next model, and at the
last step a set of motivational variables
was added to the model.
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To analyze the possible mediating role
of motivational factors, structural equa-
tion modeling was carried out in Mplus 8
using the MLR method and cluster design
(considering the distribution of students by
school), which allows to obtain unbiased
estimates of standard errors [11]. To be
able to assess the fit of the model to the
data, we used full weights instead of repli-
cation weights during structural modeling.
The statistical significance of mediated ef-
fects was assessed using bootstrap analy-
sis (5000 samples).

Results

The results of the RA (see Table) dem-
onstrate that in the first model, SES shows
the greatest positive relation to the reading
literacy scores. Gender is also associated
with scores: they are slightly lower for boys.
Reading literacy is related to the language
used at home most of the time: if it differs

from Russian, then the grades are lower.
Skipping classes or days of school and ar-
riving late for school showed negative rela-
tions with reading literacy.

After adding indicators of perceived
school environment and parental support
to the model (Model 2 in the table), all vari-
ables considered (with the exception of skip-
ping classes or days of school) continue to
show statistically significant associations
with scores and SES remains the strongest
predictor. Among the indicators of the school
environment, the strongest positive relation-
ship is demonstrated by teacher’s stimula-
tion of reading engagement and adaptive
instruction. Parents’ emotional support and
the perception of cooperation at school also
show a positive association to PISA scores.
Reading literacy was found to be nega-
tively related to teacher-directed instruction,
teacher feedback, perception of competitive-
ness at school, and exposure to bullying.

Table
The results of a regression analysis for PISA reading literacy score
Standardized coefficients ()

Model 1 Model 2 Model 3

(N=6659) (N=5746) (N=5461)
Gender (0 —F, 1 — M) —0.13*** —0.08*** —-0.01
The language used at home most of the time —0.15*** -0.13*** —0.11**
(1 — Russian, 2 — other)
Immigrant background 0.01 0.01 0.00
Index of economic, social and cultural status 0.25"* 0.22** 0.19"*
Skipping classes or days of school -0.06*** -0.04 -0.03
Arriving late for school —0.06"** —0.04** —0.04**
School and parent variables
Teacher’s stimulation of reading engagement 0.14* 0.12*
Adaptive instruction 0.11*** 0.09***
Teacher enthusiasm 0.02 0.02
Disciplinary climate 0.03 0.02
Teacher-directed instruction -0.19"* —-0.17**
Teacher feedback -0.10"** —0.08"*
Teacher support -0.01 -0.01
Exposure to bullying -0.07** —0.06™**
Perception of competitiveness at school —0.09"** -0.07***
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Standardized coefficients ()

Model 1 Model 2 Model 3

(N=6659) (N=5746) (N=5461)
Perception of cooperation at school 0.05*** 0.06™**
Parents’ emotional support 0.08*** 0.07**
Motivation variables
Enjoyment of reading 0.23**
Fixed mindset —0.14**
General self-efficacy —-0.02
Mastery goal orientation -0.13"*
Fear of failure 0.04**
Achievement motivation —-0.02
Value of school —-0.02
Competitiveness 0.08***
R? 0.12 0.18 0.26
AR? 0.12 0.06 0.08

Note. * — p<0.05; ** — p<0.01; *** — p<0.001.

In the third model, the regression co-
efficient of gender becomes insignificant,
which may indicate that the relationship
between scores and gender is mediated by
some motivational factors. Other predictors
remain significant, although the strength
of the relationship decreases: this is espe-
cially pronounced in relation to SES. The
largest positive relationship with reading lit-
eracy demonstrates enjoyment of reading.
A smaller positive association was found
for SES, teacher’s stimulation of reading
engagement, adaptive instruction, parents’
emotional support, perception of coop-
eration at school, and of the motivational
variables — competitiveness and fear of
failure. Reading literacy scores were nega-
tively related to the language used at home
most of the time, arriving late for school,
teacher-directed instruction, teacher feed-
back, exposure to bullying, perception of
competitiveness at school, and among the
motivational variables — fixed mindset and
mastery goal orientation.

A comparison of the explained variance
proportion in each of the models demon-
strates a more important role of motivation-
al factors and family characteristics, while

the impact of the perceived school environ-
ment and teacher is somewhat weaker.
The final model explains 26% of the vari-
ance in scores, which is approximately the
same as the proportion of between-student
reading score variance explained by similar
factors in the PISA 2009 study using Rus-
sian sample, albeit with a smaller set of
variables [2].

To analyze the mediating effects of mo-
tivational factors we compiled a structural
model, including as the main predictors the
variables with the largest regression coef-
ficients: enjoyment of reading and SES. Of
the characteristics of the school environ-
ment, teacher’s stimulation of reading en-
gagement and teacher-directed instruction
were included in the model with covariation
between them. We also included in the
model gender which showed a varied im-
pact on the reading literacy scores across
RA models, suggesting the possibility of an
indirect effect. Enjoyment of reading was
hypothesized to partially mediate the ef-
fect of other variables on reading literacy
scores. Evaluation of this model (see fig-
ure) demonstrated an excellent fit to the
data: ¢?*=114.07; df=9; CFI=0.953; RM-
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SEA=0.040 (N=7139). This model explains
19% of the variance in reading literacy
scores.

Among the mediated effects, the fol-
lowing are statistically significant: gender
(-0.06; p<0.001), socio-economic status
(0.03; p<0.001), teacher’s stimulation of
reading engagement (0.04; p<0.001) and
fixed mindset (-0.02; p<0.001).

Discussion

Students’ academic achievement is the
main educational outcome that modern
school systems around the world strive for.
Educational achievement in reading is im-
portant not only in itself, but also because
it is a strong predictor of student achieve-
ment in mathematics and science. The re-
sults of the analysis confirmed the role of
SES, which was previously shown among
the important predictors of schoolchildren’s
academic achievements [2], even though in
Russia the contribution of SES is relatively
small, and SES itself is quite high.

Of particular interest is a group of edu-
cational factors that can be influenced by

Gender (0 —F, 1 — M)

Index of economic, social and
cultural status

Teacher-directed instruction

™

0.38

Teacher's stimulation of
reading engagement

Fixed mindset

adjusting teacher training and orienting
them towards more effective strategies and
teaching styles. In relation to educational
variables, the role of teacher support for
reading engagement was shown both for
adolescents’ own interest in reading and in
their reading literacy. The negative impact
of teacher directed instruction on reading lit-
eracy has also been demonstrated. These
data correspond to international ones [12]
and can be meaningfully interpreted from
the framework of self-determination theory,
currently the most well-known approach
to understanding the sources of intrinsic
motivation. Thus, teacher-directed instruc-
tion perceived by students is an attempt
by the teacher to control the entire course
of learning, independently regulating the
actions of children in a rather directive,
non-negotiable manner, which frustrates
the students’ need for autonomy. The
consequences of such frustration typically
include decreased autonomous motivation,
persistence, and engagement in the learn-
ing process, which likely explains the nega-
tive effect of directive instruction on reading

PISA reading
literacy score

Fig. A structural model of the relations between reading literacy scores and main motivational, educational
and family predictors (all coefficients are standardized and statistically significant at p<0.001, with the exception
of the coefficient from teacher-directed instruction to enjoyment of reading)
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achievement. However, the results indicate
that teacher directed instruction does not
have a direct effect on reading enjoyment),
reflecting a distinction between learning
motivation and the more specific reading
motivation that depends on factors other
than the teacher’s. Even the teacher’s use
of special reading stimulation techniques,
as can be seen from the presented model,
has only a very limited effect on reading
enjoyment, comparable in magnitude to the
SES effect and noticeably smaller than the
gender effect. The relatively weak depen-
dence of enjoyment of reading, the most
important motivational predictor of PISA
achievements in reading literacy, on the
educational environment convinces of the
need for further analysis of the factors that
determine it, which constitutes the prospect
of this study.

The strategy for stimulating reading en-
gagement involves teacher support for the
students’ intellectual activity, their involve-
ment in the process of studying literary
texts, directing them to search for connec-
tions between the material being studied
and their own lives, and discussions about
the material under discussion. This kind of
activity can support another basic psycho-
logical need — the need for competence,
which has a positive effect on interest and
motivation for reading. The resulting model
demonstrates that reading stimulation does
support reading engagement, but the indi-
rect effect on reading achievement is only
partial to the direct effect. In other words,
reading stimulation techniques support stu-
dents’ activity, leading to positive results
even in cases where it is not accompanied
by an increase in reading enthusiasm. At
the same time, the use of reading stimula-
tion to increase the activity of students may
not lead to an increase in engagement if
stimulation techniques are used in a con-
trolling manner, when, despite inclusion
in the appropriate activity, conditions for
satisfying the needs for competence and

autonomy do not arise. The possibility of
such a controlled use of reading stimulation
techniques is also evidenced by the fairly
close direct connection between reading
stimulation and directive teaching, which
is typical not only for the Russian educa-
tion system, but also for schools in OECD
countries [16]. The frequent use of reading
stimulation techniques in a controlling style
can also explain the rather moderate mag-
nitude of their effect on reading enjoyment.

The fundamental role of motivational
variables and, in particular, joy for reading
in reading literacy was discovered, which
confirms earlier data obtained on a Russian
sample [2]. A new and important result dis-
covered using PISA 2018 data shows the
role of the fixed mindset (entity theory of
intelligence) as a negative predictor of aca-
demic achievements of Russian schoolchil-
dren and the mediation of this contribution
by enjoyment of reading. This result is of
particular interest considering the recent
debate about the predictive value of entity
and incremental implicit theories of intel-
ligence (see meta-analysis [20]) and their
possible cultural specificity [6].

The results obtained are of inter-
est both from a theoretical and practical
points of view, largely consistent with the
data of other analyzes conducted within the
framework of the PISA project [2; 12], as
well as psychological and pedagogical re-
search aimed at searching for educational
and psychological sources of academic
achievement [1; 10; 18]. At the same time,
several data reveal cultural specificity: thus,
in contrast to the data obtained on school-
children in Turkey, China and Mexico [12],
the disciplinary climate turned out to be an
insignificant predictor of reading achieve-
ments in Russian adolescents.

Conclusions

1. The analyses of the results of the
role of educational and motivational fac-
tors (controlling for gender and family
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environment) in the academic achieve-
ments in reading literacy of Russian ado-
lescents are presented; they are based
on the PISA 2018 data which empha-
sized reading literacy. The contribution
of SES and gender to reading achieve-
ment and their relationship with reading
motivation is shown: the higher achieve-
ments of girls and students from families
with higher SES are largely due to their
greater motivation for reading (enjoy-
ment of reading).

2. Regarding the contribution of edu-
cational factors to reading literacy, the
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