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Abstract: In the theory of pedagogy, an uncertainty associated with the content of the term of individualization of edu-
cation has existed for a long time. Various authors define and use the term of individualization in a variety of senses, often
having not nuanced, but fundamental differences. The situation is partly aggravated by the fact that the term is not directly
defined in the legislation of the Russian Federation, and the term definition in the Russian Pedagogical Encyclopedia prac-
tically borrowed from the Soviet Pedagogical Encyclopedia is incomplete from a historical and methodological point of
view. In this paper, by analyzing the stages of development of the idea of individualization of education, the author formu-
lates the content of the term of individualization to solve the problem of existing discrepancies in the definition of this term
and the content of individualization in education. The difference in the content of the term of an individual approach and
individualization of education is highlighted. The author considers the history of the development of the idea of individua-
lization by the method of historical periodization using the historical-genetic approach, which allows considering the trend
towards individualization in education as a dialectical alternative to the traditional teaching system from the moment of
the birth of the concept of an individual approach in learning. The creation of the first individualized teaching method by
E. Parkhurst, the Dalton plan, is presented as the result of the development of the idea of individualization in education.
Obviously, the results obtained do not create a new understanding of the term of individualization in education, but only
substantiate scientifically the use of this term with a certain methodological content, which is already used by some educa-
tors. The content of the term of individualization in education proposed in the paper allows excluding the existing duplica-
tion and confusion of concepts in this area.

Keywords: individualization of education; individualization of learning; individual approach; personalization of learn-
ing; personification of learning; Dalton plan; Parkhurst.
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INTRODUCTION

In modern pedagogy, a problem of defining the content
of the term of individualization of learning exists, despite
the fact that this term appeared more than a hundred years
ago. The American educator E. Parkhurst was one of the

The main principle that distinguishes the Dalton plan from
the traditional system of education is the adaptation of the
parameters of education (pace, load, alternation of subjects)
by the student “for himself”.

However, the author herself, being the founder of the

first who used this term in relation to the teaching method
she developed, which was called the Dalton plan.
The method is based on the principles of freedom, inde-
pendence and cooperation of students. The essence of the
method is in independent work on educational material in
organized laboratory classes under the supervision of
a teacher, according to an individual curriculum compiled
by the student himself, with a general curriculum divided
into weekly and monthly parts for monitoring implementa-
tion, and the rejection of the class-and-lesson system of
teaching. In other words, the transfer of “ready-to-use expe-
rience” by the teacher is replaced by the acquisition of
“personal experience” by students, and work according to
a curriculum “oriented towards the average student” formed
by the teacher is replaced by the implementation of a plan
that, albeit spontaneously, is formed by the student himself.

© Pavlov S.V., 2025

world’s first systematically complete method of individuali-
zation, did not give a definition of the term itself. Perhaps,
therefore, in the pedagogical literature regarding the term of
individualization, many versions and different interpreta-
tions have appeared which still exist today. Therefore, theo-
retical studies on the issue of individualization begin with
large introductory parts describing the content of this term
in the understanding of the author and various educati-
onists. The concepts of individual learning, individual ap-
proach and individualization were supplemented by
the terms of personalization and/or personification of learn-
ing. In addition to the fact that in theoretical works, we see
a variety of definitions characterized by different shades of
meaning, it is not so rare we observe a mixture or duplica-
tion of concepts. In our opinion, the ambiguity of concepts
both confuses the development of theoretical thought and

Evidence-based education studies. 2025. No. 1
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hinders correct and meaningful pedagogical practice, be-
cause if even in scientific papers, there is no single point of
view, then can we hope for a correct understanding of
the essence of concepts by teachers “on the ground”?

Analyzing the technologies of individualized learning,
the authors [1] report that “the technology of individualiza-
tion of learning is built directly on an individual approach,
which can be defined as the organization of the educational
process based on considering the characteristics of stu-
dents” [1, p. 209]. Almost the same interpretation is used in
the study [2]: “taking into account the individual characte-
ristics of students in the learning process” [2, p. 21] and in
the work [3]. It is evident that the authors practically equate
the concepts of an individual approach and individualiza-
tion. However, it is wrong to blame them for this, because
they repeat this point of view from the Russian Pedagogical
Encyclopedia: “Individualization of learning, organization
of the educational process, taking into account the individu-
al characteristics of students”!, which, in turn, almost re-
peats the definition of individualization from the Soviet
Pedagogical Encyclopedia of 1965. It is not surprising that
the majority of Soviet, and later Russian, educationists per-
ceived individualization as an individual approach, some-
times even without mentioning collective learning, although
it is difficult to explain why the theoretical apparatus of
science needs a second term denoting the same thing.

Another confusion of concepts sometimes occurs be-
tween differentiation and individualization of learning [4],
which ideologically goes back to the point of view of
M. Osmolovskaya: “Individualization is an extreme case
of differentiation” [5, p. 7] defining the differences between
approaches only as quantitative.

Since individualization of learning in the interpretation
of the Soviet, and later Russian, encyclopedia was reduced
to an individual approach, a separate concept was needed to
describe the active role of the student in the process of
forming learning parameters. Zh.A. Abalyan, considering
the genesis of the term of personalization in education,
points to its coming from psychology, as well as to the use
of the term of personalization of education by A.V.Khu-
torsky (possibly for the first time. — note by author),
N.N. Surtaeva, P.V. Sysoev, S.A. Vdovina, and the term of
personification of education — by N.E. Ogarev [6]. In 2005,
V.V. Grachev wrote, “The idea of personalization runs like
a golden thread through the formation of many innovative
educational models... a personality-oriented approach, sub-
ject-subject interaction” [7, p. 15].

Gradually, a version has emerged in the theoretical peda-
gogical space that individualization of learning is the adap-
tation of learning parameters “for the student” carried out
by the teacher, and personification (personalization) of
learning is the adaptation of learning parameters carried out
by the student [8; 9].

Considering the idea of developing individualization
as a historical prerequisite for personalized learning,
the authors [10] supplement the concept of personification

! Davydov V.V., ed. Rossiyskaya pedagogicheskaya entsi-
klopediya [Russian Encyclopedia of Pedagogics]. Moscow,
Bolshaya Rossiyskaya entsiklopediya Publ., 1993. Vol. 1, 607 p.
P. 358-607.

with essential characteristics, such as the tutoring role of
the teacher and the personally significant goals of the stu-
dent. In [11], analyzing higher education in modern condi-
tions, the authors clearly demonstrate an example of confu-
sion between the concepts of personification and individu-
alization. First, they assert that individualization, like per-
sonification, “positions the student as the main subject of
educational activity” [11, p. 111], and then provide a table
of differences between personalization and individualiza-
tion, from which, it follows that with individualization of
education, the student is an object in the educational pro-
cess, and with personalization, he is an active subject.

Defining the essential characteristics of personification,
the authors of the study [12] highlight among them the for-
mation of a personalized educational environment ad-
dressed to the interests and needs of an individual student.
Developing this approach in [13], they consider personali-
zed learning as a new didactic principle in the postnonclas-
sical understanding, when the subjectification of the stu-
dent’s role in the pedagogical process is supplemented with
the axiological content of the value of interaction in
the educational environment.

However, when describing pedagogical innovations, not
all authors use the personalization-personification termino-
logy to describe subject-subject relations in the pedagogical
process. Many of them do with the term individualization,
considering it exhaustive, for example, when analyzing the
practice of individualization in modern pedagogical educa-
tion [14]; when considering the psychological aspects of the
relationship between the mechanisms of consciousness and
individualization of learning [15]; when studying the prob-
lem of subjectification in the individualization of learning
[16]. The examples given demonstrate the conceptual du-
plication in the individualization and personification terms
used by researchers. This duplication of terms is recorded
in the models of R.V. Komarov and T.M. Kovaleva [17].

Summarizing the review of studies, we see that
the problem of confusing the concepts of an individual ap-
proach and individualization of learning, on the one hand,
and individualization of learning and personification (per-
sonalization) of learning, on the other, requires resolution.

The aim of this study is to show that from a historical,
essential and axiological point of view, the exclusion of
the active subjective role of the student from the concept of
individualization of learning is unreasonable, as is the re-
duction of the concept of individualization of learning to
an individual approach.

METHODS

The logic of the study is based on the analysis of
the evolution of the idea of individualization of education
from the moment of its origin in the ancient period in
the form of the idea of an individual approach to education
to the moment of its implementation in the first individuali-
zed method of teaching — the Dalton plan, through periods
of regression in the Middle Ages, revival through human-
ism in the Renaissance, development of naturalistic prefer-
ences in the Enlightenment, and proclamation of pedagogi-
cal ideas of “free development” and “personal experience”
as a condition for the formation of an individual

10
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in the industrial era. The study was conducted using
the historical-genetic method and the method of historical
periodization, guided by the principles of objectivity and
relying on historical sources. The evolution of the idea of
individualization is considered as the development of an
alternative branch of pedagogy in its dialectical opposition
to traditional views on pedagogy at all stages.

RESULTS

The ancient period

The term of individualization of learning appeared only
about a hundred years ago, but an individual approach in
education and upbringing has occupied the minds of educa-
tors since the origin of pedagogy. Even the ancient Roman
theorist of oratory and educator Marcus Fabius Quintilian
(1% century AD), devoting Chapter IX of his Rhetorical
Instructions to an individual approach to students, spoke of
the need to “charge the teacher with a virtue... to distinct
the natural abilities of students.”?.

Many thinkers addressed the topic of an individual ap-
proach in education, although they intended different mean-
ings and content of this concept. The idea of individualiza-
tion in education itself was formed in several stages before
it acquired its current content. One of the first meanings on
the path to individualization in education was the necessity
of seeing in the student, first, an individual with his own
rights and dignity. Even this was not obvious in the era
when the rod was considered the main means of persuasion
and punishment of the student. In the ancient period of his-
tory, physical punishment was also a common thing. It is
not surprising that M.F. Quintilian, who proclaimed
the principle of an individual approach, unequivocally re-
jected physical punishment of pupils, “I do not approve of
the custom of punishing children physically, although this
is accepted by almost everyone... Such punishment seems
to me vile and is characteristic only of slaves.”>. Thus,
the humanization of education is the first stage, the prere-
quisite for an individual approach to the student.

Middle Ages. Renaissance

In the Middle Ages that followed the ancient period,
with its dominant religious content in all spheres of society,
including education, the idea of humanizing education was
initially rejected. This was primarily due to the dogmas of
the Old Testament, which is the canonical origin of a belief
for Christians. For example, in the Solomon’s Proverbs,
“Whoever spares the rod hates his son, but he who loves
him is diligent to discipline him” (Proverbs 13:25). Many
Christian thinkers up to the beginning of the 20th century —
Augustine Aurelius (5" century AD), Ambrose of Milan
(4™ century AD), Peter Damascene (12" century AD),
A.P. Lopukhin (1852—-1904) in the Explanatory Bible, and

2 Kvintilian M.F. Dvenadtsat knig Ritoricheskikh nastavleniy

[Twelve books of rhetoric guidelines]. Sankt Petersburg,
tipografiya Imperatorskoy Rossiyskoy Akademii Publ., 1834.
486 p. P. 117.

3 Kvintilian M.F. Dvenadtsat knig Ritoricheskikh nastavleniy
[Twelve books of rhetoric guidelines]. Sankt Petersburg,
tipografiya Imperatorskoy Rossiyskoy Akademii Publ., 1834.

486 p. P. 29.

Vissarion Nechaev (1823-1905) repeated subsequently this
idea, and only with the advent of the Renaissance, the idea
of humanizing education returned to pedagogical thought
and practice. Anthropocentrism was proclaimed the ideal of
the Renaissance, man and human life — the main value, and
although, of course, several more centuries had to pass be-
fore this ideal was implemented, in the pedagogical ideas of
the Renaissance, along with art, this was reflected. Vittori-
no da Feltre founded the House of Joy School (1423),
the activities of which were based on the principle of re-
spect for the personal dignity of students; Francois Rabelais
(1494-1553) came out with the idea of comprehensive
harmonious development of a child and criticism of
the existing system of education described in the Gargantua
and Pantagruel novel.

Michel de Montaigne (1533-1592) both continued
the ideas of humanism in education, “Go into such a college
during classes: you will hear nothing but cries — the cries of
schoolchildren being flogged, and the cries of teachers...
Is it possible to awaken in children a desire for study in this
way...? A false and destructive method!”, and, perhaps for
the first time, proclaimed the principle of the subjectivity of
the pupil, which is today included in the concept of individu-
alization. Montaigne calls for giving a child the opportunity
to show his inclinations, “allowing him to find the road
himself,” and for the mentor “to also listen to his pupil”™.

The Renaissance humanists, paying attention to the in-
dividuality of students, called for the need to consider their
characteristics in the process of education, rejecting the
medieval impersonal, often cruel methods of influencing
students. The romantic perception of a student as an indi-
vidual in the Renaissance was the first step towards realiz-
ing the value of an individual approach in education and
upbringing and was an alternative branch of the established
view of the educational system.

Pedagogy began its development with individual teach-
ing, when a teacher worked with one or several students,
but an individual approach was usually not used. It was
naturally believed that there is knowledge that must be mas-
tered by a student, and there are some methods that convey
the essence of this knowledge to the student, and how
the student will be able to perceive this knowledge is exclu-
sively a problem of his abilities and hard work. First of all,
this was a consequence of the inaccessibility of education
and the limited demand for the level of education in
the Middle Ages. Human intellectual resources had limited
use: to satisfy the intellectual needs of that time, it was
enough to educate the capable and rich, so education co-
vered mainly the elite and the clergy.

In the Middle Ages, as the production forces developed
in Europe, the demand for education grew. At the same
time, two opposing religious movements, Catholicism and
Protestantism, opened schools to expand their influence.
The increased demand for education gave rise to new trends
in pedagogy aimed at organizing mass flow education in
the form of a class-and-lesson system, which were

4 Montaigne M. Opyty. Izbrannye glavy [The Essays. Selected
chapters]. Moscow, Pravda Publ., 1991. 656 p.

5 Montaigne M. Opyty. Izbrannye glavy [The Essays. Selected
chapters]. Moscow, Pravda Publ., 1991. 656 p. P. 121.
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generalized and formulated by Jan Amos Comenius
(1592-1670), who laid the foundation for mass school
for several centuries to come. Despite the fact that
J.A. Comenius, being a son of the Renaissance, conti-
nued the humanization of pedagogy, proclaiming the slogan
“Children are the most precious heritage of God and
an inestimable treasure”®, education in the class-and-
lesson system itself in most cases deprived teachers of
the opportunity of individual approach to the education
of students. The class-and-lesson system primarily
solved the problem of maximizing the volume of educa-
tion with limited pedagogical resources and opened
the prospect of mass universal education for centuries to
come. Moreover, the class-and-lesson system to a signifi-
cant extent systematized the learning process and
the knowledge acquired by students, and thanks to this it
later became the main classical, subsequently recognized
traditional, direction of education.

The Age of Enlightenment

A dialectical alternative to education according to
the class-and-lesson system with the help of formed pro-
grams that do not differentiate between students arose
thanks to the adherents of the “romantic” trend, who be-
lieved that education and upbringing should be adapted to
a specific student. During the Age of Enlightenment,
a prominent representative of this trend was Jean-Jacques
Rousseau (1712—1778). He laid the foundation for romantic
naturalism, which proclaimed that children develop in ac-
cordance with a special natural plan created by nature, and
the task of the teacher and educator is not to interfere with
the implementation of this plan, creating the conditions and
prerequisites for its maximum embodiment. He proclaimed,
“Childhood has its own, inherent ways of seeing, thinking
and feeling; there is nothing more absurd than the desire to
replace them with ours.””.

Of course, this message is quite idealistic, even to-
day, its implementation looks fantastic for mass applica-
tion, but it set a certain alternative trajectory for the de-
velopment of pedagogy. The followers of traditional
education were improving programs and teaching me-
thods and formulating general goals of education that
were in demand by society, scaling education to various,
new layers of the population. The followers of the indi-
vidual approach were formulating concepts that would
be in demand when pedagogy would begin to move from
the slogan of universal education of the population
(which was proclaimed by the Renaissance humanists
and which would be implemented in developed countries
at the beginning of the 20" century) to the modern idea
of revealing the abilities of each student?.

% Comenius J.A. Materinskaya shkola [School of Infancy].
Moscow, Gosudarstvennoe uchebno-pedagogicheskoe izdatelstvo
ministerstva prosveshcheniya Publ., 1947. 103 p. P. 35.

7 Rousseau J.-J. Emil, ili O vospitanii [Emile, or On Educa-
tion]. Sankt Petersburg, Izdatelstvo gazety Shkola i Zhizn Publ.,
1912. 491 p. P. 68.

8 Medvedev D.A. Address of the President of Russia to Federal
Assembly of the Russian Federation dated November 12, 2009.
Prezident Rossii. URL:
http..//'www.kremlin.ru/events/president/transcripts/5979.

Industrial era

The followers of romantic naturalism, and later of
“free development” were not only theorists, like
J.-J. Rousseau. A bright practical implementer of this
idea was the Italian educator Maria Montessori (1870—
1952). She embodied these ideas in specific methods of
development and education of children, the main provi-
sions of which were based on the fact that each child is
a unique, inimitable personality with its own plan of de-
velopment, and it is necessary to adapt the process of
education to the process of self-development. She wrote,
“A child can reveal himself to us only by himself, freely
implementing his natural plan of construction™®; “Free-
dom is the only means that always leads to the most com-
plete character development™!°.

In Russia, a bright representative of the “free develop-
ment” direction in pedagogy was the great Russian writer
Lev Nikolaevich Tolstoy (1828-1910), who developed
these ideas in the school he opened for peasant children in
Yasnaya Polyana. L.N. Tolstoy proposed to provide the stu-
dent with complete freedom “to perceive the teaching that
corresponds to his demand, which he wants, and to perceive
as much as he needs, as much as he wants, and to avoid
the teaching that he does not need and which he does not
want”!!. Of course, such a radical understanding of “free
development” can hardly be considered rational; rather, we
evaluate it as a dialectical challenge, the extreme opposite
of the conservative traditional approach in pedagogy, where
every action of the student is prescribed and controlled by
the teacher, where the student is a powerless passive object
of the educational and upbringing process.

It took many centuries for human society to reach
the level at which the state guaranteed compulsory educa-
tion. This goal was achieved in the leading countries of
the world at the turn of the 19 and 20™ centuries, but
the scientific and technological revolution required a higher
level of education. Civilization gradually came to the idea
that the most valuable economic resource is human capital,
an integral part of which is the level of education [18].
The task of not just giving some education to everyone be-
came relevant, but trying to use the existing human poten-
tial as efficiently as possible, giving the maximum possible
education to those capable, striving to fully use those indi-
vidual gifts and abilities that each member of society has.
This means that education should be built in such a way
as to reveal these individual abilities. Maybe, this idea itself
is not new, but earlier in its history, humanity did not expe-
rience a deficit of intellectual resources, which began to
arise everywhere in the 20"-21% centuries, especially in
the post-industrial era, even despite the rapid growth of
the planet’s population, which, moreover, no longer affect-
ed developed countries.

9 Montessori M. Deti — drugie [The Secret of Childhood].
Moscow, Karapuz Publ., 2004. 334 p. P. 28.

10 Montessori M. Samovospitanie i samoobuchenie v na-
chalnoy shkole [Self-improvement and Self-education at Elemen-
tary School]. Moscow, Karapuz Publ., 2009. 200 p. P. 36.

1 Tolstoy L.N. Polnoe sobranie sochineniy. Pedagogicheskie
stati 1860—1863 [Complete collection of works. V. 8. Pedagogical
articles 1860-1863]. Moscow, Khudozhestvennaya literature
Publ., 1936. Vol. 8, 664 p. P. 155.
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The response to this challenge was the progressive
trends in pedagogy striving for qualitative shifts in the level
of education. One of such approaches in pedagogy was
the focus on the “personal experience” of a student as op-
posed to the “ready-to-use experience” that dominates in
traditional schools, transmitted by a teacher to a student.
The main initiator of this idea was the American educator
John Dewey (1859-1952), “Experience, even the smallest,
is capable of generating and supporting even the most com-
plex theory, but theory, unlike experience, cannot even be
formulated properly.”'2. J. Dewey speaks not simply about
experience, but about “active” experience, in which the
student must actively act, and not just passively experience,
“Experience inextricably combines attempts to act and liv-
ing through the consequences of these attempts. Separating
the stage of active action from the stage of passive living
through its consequences, we destroy the vital meaning of
experience.”'®. This approach in pedagogy, in addition to
the well-known focus on the labor school, also laid the foun-
dations for perceiving the student as a subject of the educa-
tional process, a paradigm that is today officially accepted
as a standard of education in the world and in Russia within
the framework of the system-activity approach'. The same
principle of active personal experience, as we will see be-
low, was the basis for the creation of the world’s first sys-
tem of individualized learning.

Dalton plan

The first implementations of the pedagogical idea of
an individual approach in collective learning historically
took place in America during the life of J. Dewey. Several
similar teaching methods were proposed, which attempted
to introduce individualized principles into school education
with the class-and-lesson system. These are the Pueblo Plan
(1888-1893) of the American educator P. Search in the city
of Pueblo, the North Denver Plan (1898) of D. Van Sinkel,
and the most famous systematically developed method of
individualization of education was the teaching method
called the Dalton Plan (1919). It was created and imple-
mented by the American educator Elena Parkhurst and is
still used in many schools around the world today. Justify-
ing her teaching system, E. Parkhurst pointed to two princi-
ples underlying it: freedom in educational activity, realized
by the student, and the construction of education based on
individual and social experience'. These principles reflect
the history of the development of the ideas of individualiza-
tion — from the perception of a student as an individual and
a person to the free self-realization of their individuality by
students in the learning process. E. Parkhurst herself was

12 Dewey J. Demokrativa i obrazovanie [Democracy and
Education]. Moscow, Pedagogika-Press Publ., 2000. 382 p. P. 138.

13 Dewey J. Demokratiya i obrazovanie [Democracy and
Education]. Moscow, Pedagogika-Press Publ., 2000. 382 p. P. 144.

14 Federal State Educational Standard. Approved by order
of the Ministry of Education of the Russian Federation dated
May 31, 2021 No. 287 par. 4. Garant.ru: Legal information
system. URL: https://www.garant.ru/products/ipo/prime/
doc/401333920/.

15 Parkhurst E. Vospitanie i obuchenie po Daltonskomu planu
[Education on the Dalton Plan]. Moscow, Novaya Moskva Publ.,
1924. 232 p. P. 19-20.

a student of courses and assistant of M. Montessori in Italy
in 1914'6 and a follower of the ideas of J. Dewey!”.

Analyzing education on the Dalton plan in terms of
the content of the individualization principle embedded in
it, we come to the conclusion that individualization, accord-
ing to E. Parkhurst, contains an individual approach when
studying in a general (or differentiated by levels) program
through the independent construction of an individual cur-
riculum by the student. In other words, the active subjective
role of the student in the process of formulating the parame-
ters of his/her training is an obligatory component in indi-
vidualized education. What else is necessary for the term
voiced by E. Parkhurst and implemented in practice by her
in the principles described above to become a generally
accepted definition of individualization of education?
In addition to the fact that this is logical, it is also fair in
relation to the merits of the great educator. At the same
time, we see that the idea of individualization of educa-
tion has gone through several stages in its evolution from
the idea of an individual approach, and it is historically
unreliable and essentially incorrect to draw an equal sign
between them.

From the given historical insight on the development of
the idea of individualization, it is clear that individualiza-
tion of education itself is an alternative paradigm in educa-
tion and is probably a reflection of the trend towards indi-
vidualization of a person in society [18].

DISCUSSION

Based on the results of our study, we conclude that
the definition of individualization of learning given in
the Russian and Soviet Pedagogical Encyclopedias is
incomplete. It is advisable to supplement its content with
the need for an active subjective role of the student or
the need for a systemic-activity approach enshrined in
the Federal State Educational Standards of General Edu-
cation. The reasons for the disappearance of this content
from the concept of individualization of learning in
the Soviet encyclopedia may lie in the unsuccessful at-
tempt to introduce the Dalton plan in Soviet Russia in
the 1920s and the negative attitude of Soviet ideology
towards individualism, but this is a topic for a separate
study. As a result of the restriction of the concept of in-
dividualization of learning, the term of personification
appeared. It was borrowed from psychology and filled
with the content lost by the term of individualization,
which we saw in the works [8; 9; 11], and the term of in-
dividualization of learning itself was devalued to the con-
cept of an individual approach, as was done in studies
[1-3]. With our research, we call not to replace the concept
of individualization with the concept of personification, but
to fill the term of personification with new pedagogical
principles complementing or separating it from the term of
individualization. We have observed such attempts in

16 Parkhurst E. Vospitanie i obuchenie po Daltonskomu planu
[Education on the Dalton Plan]. Moscow, Novaya Moskva Publ.,
1924.232p. P. 15.

17 Parkhurst E. Vospitanie i obuchenie po Daltonskomu planu
[Education on the Dalton Plan]. Moscow, Novaya Moskva Publ.,
1924. 232 p. P. 20.

Evidence-based education studies. 2025. No. 1

13


https://www.garant.ru/products/ipo/prime/doc/401333920/
https://www.garant.ru/products/ipo/prime/doc/401333920/

Pavlov S.V. “The content of the term of individualization of learning in the context of the history...”

the works [12; 13]. Otherwise, it is necessary to abandon
the practice of using it, as the authors of [14—-16] did. With
our work, we do not simply state the mutual intersection of
the content of concepts, as the authors of [17] did, but we
provide arguments contributing to the ordering of the basic
terminology, which should have a positive effect on
the theoretical basis of science and facilitate its meaningful
application by practicing teachers. We believe that clutter-
ing up the science with new terms instead of filling it with
new entities does not contribute to the development of
the theoretical base even in the conditions of postnonclassi-
cal rationality, but turns theory into a table littered with
papers, where it is impossible to find an important docu-
ment at the right moment.

CONCLUSIONS

The results of the conducted research show that the term
of individualization of learning has historically grown from
the concept of an individual approach, supplemented with
a new meaning, in particular the active subjective role of
the student, and should not be confused with it. At the same
time, in this meaning, the term of individualization of learn-
ing is meaningfully duplicated by the term personification
(personalization) of learning, which came into use much
later and, therefore, has no historical right to replace it.
The content of the term of personification should be filled
not with shades of meaning of the concepts of individuali-
zation, but with qualitatively new entities.
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aIsl OTYACTH YCYTYOJsIeTCs TeM, UTO B 3aKOHOIATEeNbHOM 0aze Poccuiickoit denmeparun TEpMUAH IPSMO HE ONPEACITACTCS,
a omnpeneieHne TepMuHa B Poccuiickol menaroruueckod SHUUKIIONEINH, MPaKTHYECKH 3auMCTBOBaHHOE M3 CoBETCKOU
MEIarOTHYSCKON SHIUKIONCUN, SBIIICTCS C UCTOPHYCCKONH M METOJIOJIOTMUYECKOW TOYKH 3PEHHUs HENOJHBIM. B pabote
IyTEM aHaJI3a ATAIlOB PAa3BUTHUS UICH WHINBUAYAIN3aIlNH 00pa3oBaHus (HOPMyITUPYETCs COMEpKAHNE TEPMUHA HHIBH-
JTyaJIi3alyy IS pelIeHus IPOOIEMBI CYIIECTBYIOIINX Pa3HOYTEHUH B ONPEAETICHUN 3TOTO TEPMUHA U COJEPKAHUN UHITU-
BHIyalIH3alui B 00y4eHUH. BrigeneHo pa3nnire B CoepKaHU! TepMUHA HHANBHIYATBHOTO TOAX0a ¥ HHIMBHIYaTH3a-
un o0ydenus. Mcropus pasBUTHA WOSW MHIAWBHIYAIM3alHN PACCMATPUBACTCS METOIOM HMCTOPHUYECKON NMEepHOIU3aINN
C HCHOJH30BAaHHEM HMCTOPHKO-TEHETHYECKOIO IMOJIX0/a, MO3BOJIIOIMIEI0 PAacCMAaTPHBATh TPEHI HA WHIWBHIYATH3ALNIO
B 00pa30BaHUM KaK JAUATEKTUIECKYIO aJIbTEPHATHBY CHCTEME TPAIUIIMOHHOTO OOYYIECHHUS C MOMEHTA 3apOKICHHS TOHATHS
HHIUBUIYAIBHOTO moaxoja B o0yuenun. Coznanue E. [TapkxepcT nepBoro WHAMBUIYAIA3UPOBAHHOTO METOAA O0yUCHHS,
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JlanpTOH-TINIaHAa, TIPEACTaBICHO KaK UTOT PAa3BUTHS HIEW WHAWBHIAYAIH3alUU B 0Opa3oBaHuH. IlodydeHHBIE pe3ysIbTaThl,
€CTECTBEHHO, HE CO3al0T HOBOTO IMOHWMAaHMS TepPMUHA MHIWBUAyAIN3allii B 00pa30BaHMM, a JHIIb HAYYHO 0OOCHOBHI-
BalOT MCMOJb30BAaHUE ATOTO TEPMHUHA C OMPEJCNICHHBIM METOJOJOTUYECKUM HAIMOJHEHUEM, KOTOPBIA YK€ MPUMEHSETCS
9acThIO MeAaroroB. [Ipe/yioxKeHHOE B CTaThe HAMOJHCHHUE COJICPKAHUS TEPMUHA HHIUBHUIyaIH3allud B 00pa30BaHUH T103-
BOJISICT MCKJIFOUUTH CYIIECTBYIOIICE AyOIUPOBAHKE H CMEIIICHUE MTOHATHI B 3TOH 00JIaCTH.

Knrouesvie cnosa: vanuBuayam3anus o0pa3oBaHus; HHANBUAAyAIN3aus 00ydeHS, MHIUBUAYAIBHBIN MOIXO; Tep-
COHaNM3anus 00y4deHus; nepconudukarms oo0ydenus; lampToH-man; [Tapkxepct.

Jna yumupoeanus: Ilasnos C.B. Coxepxanue TepMUHA HHIMBUIYIN3alMd 00YUYEeHUsI B KOHTEKCTE HCTOPHUHU Pa3BU-
TS WICW WHOWBHIyanm3anmud B oOpasoBaHmm // JlokaszaTempHas memaroruka, mcuxomorus. 2025. Nel. C.9-16.
DOI: 10.18323/3034-2996-2025-1-60-1.
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Abstract: The paper raises the problem of quality control of graphic training of technical university students using
an automated assessment system. Despite wide access to digital educational resources, the acceptance and checking
of drawings and calculation and graphic works in technical universities is still performed manually by teachers.
The authors propose replacing the usual forms of graphic tasks on descriptive geometry with electronic metric and
positional tasks of a new type. The result of solving such problems is expressed as a number or a short answer and
can be compared with the standard using any standard testing system, for example, LMS Moodle. The work presents
20 examples of electronic practical tasks on descriptive geometry, the solution of which can be performed in any
graphic editor, and the answer is checked using an automated assessment system. The set of electronic assessment
tools developed by the authors contains more than 600 variants of graphic tasks and is designed to check theoretical
knowledge and practical skills related to the content of the Descriptive Geometry and Computer Graphics course.
The correctness of the tasks is checked automatically by means of the tools of the LMS Moodle electronic learning
environment without the participation of the teacher. Pre-designed sets of control parameters, such as area, length,
distance, volume, quantity, condition, and type are used for assessment. The system is successfully used for current
monitoring of knowledge, skills and abilities of first-year students at the Siberian Transport University. The data
from monitoring the learning outcomes indicate the effectiveness of the use of automated diagnostics of the level of

development of students’ graphic skills.
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INTRODUCTION

The problem of assessing the quality of training has al-
ways been and remains one of the most discussed in
the pedagogical environment. Diagnostic activities allow
the teacher to obtain information on how successfully
the student masters the educational material, to check the fact
of the student’s mastery of certain competencies, to identify
the dynamics and trends in changing learning performance
indicators. Providing external feedback and activating in-
ternal control are the most important functions of pedagogi-
cal diagnostics [1-3]. At the present stage, one of the priori-
ty areas in pedagogical research is the development of au-
tomated systems for assessing knowledge, skills and abili-
ties, the development of electronic assessment tools, the use
of digital educational resources, and the introduction of test
forms of control [4—6].

The choice of the assessment procedure largely de-
pends on the purpose of the assessment activities, as well
as on how the assessment results are planned to be used

© Petukhova A.V., Ermoshkin E.V., 2025

in the future [7]. In the system of engineering and gra-
phic disciplines, calculation and graphic works, graphic
tasks and electronic models are used to assess the results
of educational activities. Tasks in descriptive geometry,
engineering and computer graphics and the results of
their implementation are drawings. In modern realities,
drawings are made mainly using CAD systems. Check-
ing the graphic work by the teacher includes: loading the
drawing file to the teacher’s workstation; opening the
file in a certain CAD system; analyzing the solution’s
compliance with the condition; critically understanding
the course of action chosen by the student when solving
the problem; identifying errors and shortcomings; as-
signing a grade; publishing a grade and review of the
work. Considering the above, checking graphic tasks is
a very labor-intensive operation, so there is an objective
need to introduce automated systems for monitoring the
level of development of graphic skills into the educa-
tional process [8—10].
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There are several options for solving this problem:
developing applications for automatic analysis of indi-
vidual machine-readable parameters of an engineering
drawing [9], using systems for automated comparison of
drawings with certain standards of the correct solution
[8; 10; 11], using the artificial intelligence capabilities
[12], developing graphic applications with built-in draw-
ing checking tools [8; 13; 14], and using electronic test-
ing systems [15-17].

Processing a bitmap image obtained from a visual
image of a drawing is one of the common ideas for au-
tomatic assessment. For example, the Virtual Teaching
Assistant (ViTA) system is able to assess student works
exported from various engineering graphic editors and
recognize the most common types of errors, such as in-
correct contour or scale, incorrect thickness or type of
lines, irregularities in the arrangement of images, irregu-
larities in the composition of images [9]. The assessment
of a student work is performed based on comparison
with a standard sample previously loaded by the user.
Virtual Teaching Assistant (ViTA) has shown good re-
sults when checking educational technical drawings con-
taining two-dimensional images of drafting views, sec-
tions and cuts (engineering graphics). However, the limi-
tations of the program make it difficult to check works
related to the Descriptive Geometry section, since
the solutions to most metric and positional problems
contain many auxiliary elements, the arrangement of
construction lines is variable, the geometric composition
of the solution depends on the sequence of actions cho-
sen by the students and can have many visual differences
with an unambiguously correct solution to the problem.

Another idea of automating the assessment of graphic
work is related to the use of systems of visual comparison
with a solution standard [10]. A special program searches
for missing or faulty elements in the solution based on
a comparison of visual clones of the checked drawing and
the standard sample. An undoubted advantage of this
method is the possibility of batch comparison. A dis-
advantage is the lack of intelligence of the human evalua-
tor. The use of this method is justified if the correct solu-
tion to the graphic problem contains one constant set of
graphic primitives, a certain combination of which creates
an unchangeable graphic image of the drawing. If the cor-
rect solution to the graphic task can be obtained in several
variable ways, with different sets of geometric primitives
and their combinations, then the use of this method seems
somewhat difficult.

An interesting idea of automating the assessment of
graphic works is the use of non-text databases containing
arrays of reference images and images containing errors.
The procedure of checking is implemented using an ele-
ment-by-element comparison of the bitmap of the checked
work with reference images and with erroneous images
[11]. The assessment criteria are compositional patterns
such as proportions, center, symmetry, and contrast. The
degree of accuracy depends on how great the diversity of
samples is. Therefore, a necessary condition for the correct
operation of the system is the presence of a large number of
structured and labeled graphic images. A limitation of

the approach is the impossibility of using a clear true/false
criterion parameter, which complicates the use of this
method for automatic assessment of work completed by
students during the study of engineering disciplines.

One more approach to automating the checking of
graphic works is associated with the development of spe-
cial extension programs for standard CAD systems.
A rather successful example is an application designed to
work in the AutoCAD software product [14]. The applica-
tion is written in AutoLISP, allows the user to initiate auto-
matic construction of a set of graphic primitives, which
are the initial data of the graphic task, gives the student
access to the use of built-in AutoCAD drawing tools,
checks the correctness of the drawing, and displays
the assessment and feedback on the screen. Significant
limitations of this technology are narrow specialization —
the program works only with the AutoCAD program;
a narrow range of topics in descriptive geometry for
which tasks have been implemented; lack of access to
the program for a wide range of users.

Another way to automate the procedures for checking
graphic tasks is associated with the development of elec-
tronic testing systems [6; 16—18]. Tests are one of the most
productive means of optimizing pedagogical work.
The main difficulty related to the use of test forms of control in
Descriptive Geometry and Computer Graphics is caused by
the fact that the result of solving a problem is always a set
of lines and points, and publicly available electronic educa-
tional systems are not designed to process data presented in
the form of graphic elements. Therefore, the use of auto-
mated systems for assessing graphic works requires the
transformation of the tasks themselves, the development of
new formulations of problems in which the result of solving
the problem is a drawing containing a certain control parame-
ter. A new approach to the formation of graphic tasks will
reduce the teacher’s time costs by eliminating routine opera-
tions associated with downloading drawing files, opening
them, and checking them against the solution standard.

The purpose of the study is to develop a set of electronic
graphic tasks adapted for use together with publicly avail-
able automated assessment systems.

METHODS

Research Materials

The material for this study was the funds of assessment
tools used to control the level of development of graphic
skills of first-year students studying in 23.05.04 Transporta-
tion Process Management training program [19].

Stages of the Research

The research methodology included:

— analysis of assessment tools in descriptive geometry,
their systematization;

— development of technology for monitoring of practical
skills of students;

— selection of learning performance indicators;

— selection of tasks, their adaptation for the electronic
testing system, selection of the form for presenting tasks;

18
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— development of a sufficient number of versions of
each task;

— creation of a database, placement of tasks in the elec-
tronic educational environment, setup of the electronic test-
ing system;

— conducting training sessions with students on the use
of a new system for assessment of graphic skills, conduct-
ing control activities, analyzing intermediate results;

— identification and correction of unsuccessful tasks;

— general analysis of the results of applying the deve-
loped technology.

Performance Indicators

When developing the set of electronic graphic tasks, the
authors took into account that the performance indicators of
training descriptive geometry are the student’s ability to
find projections of points and lines belonging to a plane or
surface; the ability to construct intersection lines or points
of contact of two or three objects located in space; the abi-
lity to determine the visibility of elements on an orthogonal
drawing; the ability to perform additional constructions
necessary to determine the distances between objects or
their sizes.

The assessment scales are designed using a standard
system based on four levels of mastering the educational
material: unsatisfactory — satisfactory — good — excellent.
The unsatisfactory grade was used if the student could
not confirm the ability to solve typical tasks in all tests.
The satisfactory grade was given to a student who
demonstrated the ability to solve typical graphic tasks.
If the student demonstrated the ability to solve com-
bined-type tasks (including many elements of typical
tasks), he was assigned the good grade. If a student is
able to synthesize new problem-solving techniques based
on their previous experience, the level of mastery was
interpreted as excellent.

A high level of task variability was ensured by the pre-
viously developed system of automatic generation of task
variants using sets of parametric templates [20].

Testing of a Set of Electronic Graphic Tasks

The proposed technology for automated assessment of
students’ practical skills was tested in 2023 at Siberian
Transport University. First-year students (124 people) par-
ticipated in the testing. During the semester, students com-
pleted 20 graphic tasks packed in test forms. All tasks were
posted in the e-learning system. The KOMPAS CAD sys-
tem was used to develop and solve the tasks. The grade was
assigned automatically. Each task was assessed individually
(separately, regardless of the others).

The tasks were completed by students in the classroom
in the presence of a teacher. The time limit was one class
(90 minutes). The number of attempts was not specified.
The maximum score for completing the task was 100 points.
The final grade depended not only on whether the correct
result was obtained, but also on how many attempts it took
the student to get the right solution. The maximum grade of
100 points was given to a student who completed the gra-
phic task without errors the first time. If the student completed
the task correctly, but not immediately, after one or more

corrections, then the number of points awarded for the task
was reduced proportionally to the number of attempts.
The task was considered passed if the student managed to
score 70 points or more (i. €. the correct answer was ob-
tained at least on the third attempt).

The result was assessed automatically, without
the teacher’s involvement.

RESULTS

Composition of the Developed Materials

The authors developed a set of electronic graphic tasks,
including 20 tasks covering all sections of the Descriptive
Geometry and Computer Graphics course. 30 options are
offered for each task. All tasks are formulated in such
a way that the answer is expressed as a number or a simple
phrase (selected from the proposed list). Automatic check-
ing of tasks by one or several control parameters has been
configured. Table 1 provides a specification of tasks, de-
scribes the general content of the task, presents a sample of
the graphic part of the condition, and indicates the con-
trol parameter and its type. The content of the tasks fully
corresponds to the structure of the calculation and gra-
phic work performed during the semester. One should
note that the specific content of the task in each of
the 30 options is different. Table 1 provides only general
information about the tasks. Examples of specific elec-
tronic tasks are shown in Figs. 1-3.

To organize automatic control, standard test forms
available in most e-learning systems were used: task with
a numerical answer, selection of missing words and nested
answers.

Task with a numerical answer contains a field for enter-
ing an answer, the answer must be a number. The task con-
dition can be presented as text or be added to the question
as an attached file. Fig. | shows an example of a graphic
task of this type.

Selection of missing words is a closed-type task; the stu-
dent selects an answer from a drop-down list containing
a list of answer options. This type of assignment is conve-
nient to use in graphic tasks on determining the visibility or
relative position of objects. An example of using drop-
down lists to issue a graphic task is shown in Fig. 2.

The third form of an electronic graphic task is nest-
ed answers. Allowed field types are Numerical Answer
and Choice from List. The Numerical Answer type field
requires entering an answer from the keyboard,
the Choice from List type field allows the student to
choose among the proposed answer options. An un-
limited number of fields can be added to each task.
An example of a graphic task created using the nested
answers form is shown in Fig. 3.

Test Results of the Approbation

Table 2 presents sample data on the execution of tasks
by Student 1 (a “fairly good” student, has a high perfor-
mance score in all subjects, average performance is 86 %),
Student 2 (an “average” student, average performance in all
subjects is 62 %), and Student 3 (a “fairly poor” student,
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Table 1. A set of electronic graphic tasks
Taonuya 1. Komnuexc snekmponHbix epaguueckux 3a0anuil

Condition of a problem, graphical part,

Control parameter

Task, Condition of a problem,
No. text part example of one of the options (parameter type)
L2
B,
Find the actual sizes "EZ Actual ?126 of t.he l;egment
of the segments 4B, CD and EF. numerica
1 L
Indicate the position of each PO.S ition in Space
of the segments in space r (choice: contour line,
& P £ 7 F 1 general position line)
(2 Vi
A
Plot along a general position line
a segment AB of a given value v/ . . .
2 . S X Point B coordinates (numerical)
(the specific value is indicated
in the task option) T
Ay
{1
Y
‘42
Construct the projections I
of points D and F' belonging ?
3 to the plane specified in the drawing. JT Point D coordinates (numerical).
X Point F coordinates (numerical)
What are the coordinates T |0 8
of the points obtained? ° 7
A
£,
: B, £
A
2
‘FR
Construct the projections [Z
of segment EF belonging
4 to the given plane. Xﬁ: .02 The length of segment EF
(numerical)
What is the actual size T 0
of segment EF? !
G
A
g 1Y
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Continue of the Table 1

Task, Condition of a problem, Condition of a problem, graphical part, Control parameter
No. text part example of one of the options (parameter type)
&, iZ
A
The projections of plane ABC
18 given. P [2
5 It is required to construct X P01r1('[rll:r::}?rcc(llllr)1ates
a segment AK perpendicular to it /A 8 !
(particular length of the segment 7
is specified in the task option)
Ay
£ 1Y
‘82
4
’42
g
Find the actual size i f_; 5‘:9 .
6 of the flat polygon ABCDE X Area of the figure (numerical)
JI B”i ”
by
Ay E
g
5‘_;, l: 7
’42 ;; ,‘
&
7 Find the point of intersection T Intersection point coordinates
of the line / with the plane ABC (numerical)
Y
8,
7
&
0,
=}
Find the distance from point 4 JT A 2 . .
8 o plane BCD )'e Distance (numerical)
y/a "
oA" B 7
;
I/ 1
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Continue of the Table 1

Task,
No.

Condition of a problem,
text part

Condition of a problem, graphical part,
example of one of the options

Control parameter
(parameter type)

Construct a section of the pyramid
SABCD by plane a.

What is the actual size
of the section?

Area of the section (numerical)

10

Construct the projections
of the pyramid S4BC. The base
of the pyramid is the triangle ABC.
The height of the pyramid
is the edge 4S. AS=BC.

Determine the visibility of all edges
of the pyramid.

Construct the missing projection
of the point K belonging
to the visible face of the pyramid

Apex S coordinates
(numerical).

Visibility S4, SB, SC, AB, BC, AC
(choice: visible, invisible).

Point K coordinates
(numerical)

Construct the projections
of a through flat cutout
on the surface of a polyhedron.

Find the actual size of the flat
cutout (the area of one of the flat
sections (any) or the total area
of the entire cutout)

Area of the section (numerical)

12

Construct the projections
of a through flat cutout
on the surface of a sphere.

Find the actual size of the section

(the area of one of the flat sections

(any) or the total area of the entire
cutout)

Area of the section (numerical)
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Continue of the Table 1

Control parameter

Condition of a problem,

Condition of a problem, graphical part,

(parameter type)

Task,
No. text part example of one of the options
iz
Construct the line of intersection
of the plane o and a cone. Curve type (choice: parabola,
T hyperbola, ellipse, circle, line).
13 Determine the type of a curve. X
A ntersection line lengt
i I ion line length
Construct the actual size (numerical)
of the section
.l
\ /f
SN - 1%
V4
The drawing shows projections
of the polyhedron. It is shown
without rz?aerlg Ifeﬁ: visibility Visibility of edges
’ (choice: visible, invisible).
14 Determine the visibility . .
Coordinates of points of contact
rag )
of the edges of the polyhedron. T / ﬂ:\ of the line with the surface
Find the points of contact —_ SABCD (numerical)
of the line / and the polyhedron
SABCD
Y
Iv4
Two projections of a sphere
s truncated by planes are given. Visibility of lines
Determine the visibility of elements i \ (choice: visible, invisible)
of the truncated sphere on plane I
g

16

The cone is truncated by two planes.

Plot the missing lines on
the horizontal projection.

What is the shape
of the flat sections?

Find the actual size of the section
(the area of one of the flat sections
(any) or the total area)

Curve type (choice: parabola,
hyperbola, ellipse, circle, line).

Area of the section (numerical)
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Continue of the Table 1

Task, Condition of a problem, Condition of a problem, graphical part, Control parameter
No. text part example of one of the options (parameter type)
4
Projections of two intersecting
bodies are given in the drawing.
17 Visibility of lines
It is necessary to determine (choice: visible, invisible)
the visibility of all elements
of the drawing
18 Construct the line of intersection The length of the intersection line
of two quadratic surfaces (numerical)
The design parameters of the site
(elevation mark, dimensions, and
slope grades) and the topographic
surface contour lines are given.
19 Area of the building
It is necessary to construct on the plan plot (numerical)
the boundaries of earthworks.
What is the area of the building
on the plan plot?
A drawing of an engineering
structure 1s grven. Sectional area of the fill
. . on the profile (numerical).
20 It is required to copstruct a profile
along the line 1-1. Sectional area of the cut
What is the area of the fill on the profile (numerical)
and the cut on the profile?

24
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Task 1 Construct projections of the parallelogram ABCD
Not completed A (75,1090
Score: 1.00 B (50,30,60)
C(30,9045)
D (5570,75)
Find the natural size of any side of the parallelogram.
Enter the answer in millimeters.
Answer:
CHECK
Fig. 1. Graphic task with a numerical answer
Puc. 1. I'paguueckas 3a0aua ¢ HUCi08bIM OMBEMOM
Task 1
Not completed The drawing shows projections of a polyhedron.
Score: 1.00

It is required to determine the visibility of all elements of the drawing.

7

The visibility of points 1, 2, 3, 4, 5 coincides with the visibility of the edges
and faces on which they lie.

Specify the visibility of points

Point 1: on M1 - $ onM2- s
Point 2: on N1 - _] on M2 - | &
visible L )
invisible ———
Point 3: on M1 - | = Won M2 - -
Point 4: on M1 - + |onT2- -
Point 5: on M1 - + |on2- -

Fig. 2. Graphic task with choosing words from a list of answers
Puc. 2. T'pagpuueckas 3a0aua ¢ 6b160poM €O U3 CRUCKA OMBEMO8
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Task 1

Not completed

The drawing shows projections of three segments.

Score: 1.00 iz
K, | A,
9 7, \52
M) ———i)
ﬁ?
X
/7
M, ( —
A; B,
e g?'
| 0
Download file with drawing
How are these segments located in space?
What are the natural sizes of segments MK, CD, AB?
Answer: (enter the answer in millimeters, to the nearest hundredth)
MK - s | MK=
D -| s | cp=
AB - s ,AB=
I
n contour_line
general_position_segment
Fig. 3. Graphic task with nested answers
Puc. 3. ['pagpuueckas 3a0aua ¢ 610HCeHHLIMU OMBEMAMU
Table 2. Sample data for three students
Taénuua 2. Boibopounvie Oantbie no mpem cmyoeHmam
Task, points
Student Att;:lmpt,
0- 1 2 |3 4 |56 |7 |89 (1011|1213 |14 (15|16 |17 |18 |19 |20
1 100 | 100 | 80 | 100 | 100 | 100 | 100 | 20 | 100 | 80 | 40 | 80 | 100 [ 100 | 100 | 100 | 100 | 100 | 100 | 100
“Good”
2 100 100 100
1 100 40 | O | 40 {100 O |100|100| 60 |100| 40 |100|100| O |100| 20 | 100|100 | 100 | 90
“Average” 2 60 | 50 | 100 100 100 100 100 60
3 100 | 100 100
1 |[100] O | 50| O |8 | 20| O {100 O | O |100| O | O | O [40 |90 | O [100] O | O
2 40 | 100| 0O 20 | 60 0 |20 0|60 0|20 50 20| 0
“Poor” 3 80 60 60 | 100 20 | 100 20 | 80 | 100 | 50 100 80 | 0
4 80 60 60 60 90 60
5 80 100 80 80
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average performance in all subjects is less than 41 %).
The data provided is actual. The names of students are not
provided for ethical reasons.

The task numbers in Tables 1 and 2 coincide. The rows
of Table 2 show the scores for each attempt. If a cell is
empty, the attempt was not made by this student. Within
one attempt, the student completed one of the task versions
and could correct his answer as many times as he wanted
(adaptive mode). In subsequent attempts, the student was
automatically given a new version of the same task.
The value “0” indicates that the student was unable to get
the correct answer within the allotted time (one class,
90 minutes), i. e. the task was not completed. 100 points
mean that the student completed the task correctly the first
time; 90 points mean that the student corrected his answer
once; 80 points — the student redid the solution twice, etc.
The values of 10, 20, 30, 40, 50, 60, 70, 80, 90 points indi-
cate that the student got the correct answer when complet-
ing the graphic task, but was unable to do it on the first try.

As one can see from the data given in Table 2,
the “good” student coped with most of the tasks on the first
attempt (scores greater than “0”). The “average” student
had difficulties when completing several tasks. The “poor”
student was able to get the correct answer to 9 out of 20
proposed tasks on the first attempt. At the same time, when
completing tasks No. 3, 6 and 15, the “poor” student was
unable to overcome the 70-point mark (pass grade) in the
first approach and was forced to train until an acceptable
result was obtained.

Fig. 4 shows the average data for the entire cohort of
students (124 people).

DISCUSSION

The obtained data indicate that the set of electronic
graphic tasks successfully fulfills its function, allows
checking the formedness of knowledge, skills and abilities
related to the content of the Descriptive Geometry and
Computer Graphics course. The proposed control method

100
90
80
70
60
50
40
30
20
10

Points

Task number 1 2 3 4 5 6 7
M First attempt

O Last attempt

is a convenient tool for pedagogical diagnostics, allows
relieving the teacher from performing many routine opera-
tions. Due to the introduction of the automated assessment
system into the educational process, the structure of
the Descriptive Geometry and Computer Graphics course
has been optimized, losses of classroom time associated
with delays in reviewing and checking drawings have
been eliminated.

During testing, it was found that electronic tasks in de-
scriptive geometry, packed in test forms, could be used both
as an assessment tool and as a training resource (electronic
simulator). Students actively use the opportunity to take
training tests, independently sharpening their skills in solv-
ing graphic tasks. This is facilitated by the ability to imme-
diately receive a grade for the task, the ability to make cor-
rections to the solution and re-check the answer, as well as
a large number of options developed for each task.

Compared with technologies based on computer vision
and with technologies that involve comparing the visual
image of a graphic work with a reference solution [9—11],
the proposed technology for automatic assessment of gra-
phic tasks has a number of advantages:

—reliability (the assessment does not depend on how
similar or different the drawing made by the student is to
the reference; if the solution is correct, the correct answer is
received, then the attempt is counted regardless of the com-
position of graphic primitives in the drawing, their place-
ment and positioning);

—independence from third-party developers (the as-
sessment technology does not provide for the use of special
applications, databases or comparison algorithms;
the whole idea is built on the use of the standard functiona-
lity of the electronic testing system). In spite of the fact that
automated drawing checking technologies that include
the use of specially developed programs and applications
[13; 14] may probably have a more interesting range of
functions, the system proposed by the authors may be of
interest to a larger number of fellow practitioners, since it is
based on the familiar electronic testing and requires from

8 9 10 11 12 13 14 15 16 17 18 19 20

83 49 54 72 69 58 86 82 51 85 86 61 58 79 63 68 72 76 54 77
92 79 84 81 86 72 89 87 74 90 89 72 74 89 76 78 85 82 78 83

Fig. 4. Average results of completing tasks
Puc. 4. Ycpeouennvie pezynvmamol 6bINOIHEHUS 3A0AHUL
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the teacher only creative thinking and the ability to create
electronic tests. To implement the proposed automation
technology, no additional applications, programs or data-
bases are required. The system can be adapted to almost
any course structure and software used.

Obviously, the proposed idea of automating the assess-
ment of graphic works has a number of limitations:

— to increase the degree of reliability of the assessment,
each task should have many variations, otherwise the cor-
rect answers expressed by a number or a short review be-
come known to the student very quickly, and the tasks no
longer perform their control function;

— there are a number of tasks for which the authors were
not able to find an adequate version of the test task (for
example, tasks included in the Method of Perspective Pro-
jections unit of descriptive geometry and tasks related to the
implementation of projection drawings of parts and assem-
bly units (engineering graphics)).

From a practical point of view, the developed system
turned out to be quite effective. Teachers note the ease of use,
reliability, high degree of variability of tasks, and assessment
adequacy. Students consider this method of presenting graphic
assignments to be quite comfortable, and the grading system to
be fair (the grade is not affected by such factors as the stu-
dent’s previous achievements, his reputation, and the teacher’s
mood at the time of the assessment, etc.).

CONCLUSIONS

The authors formulated and implemented an idea ac-
cording to which graphic tasks on descriptive geometry,
packed into test forms, can be assessed automatically if
a certain control parameter expressed as a number or a short
answer is assigned to each task.

A database of graphic tasks consisting of 20 sets of
tasks has been developed. Each set includes 30 task options.
A total 600 variations of electronic graphic tasks with au-
tomatic checking have been prepared, which ensures a cer-
tain level of individualization of control measures.

The system is an original development and can be used
in any educational institutions with the same or similar
training programs in the Descriptive Geometry discipline.

As a result of testing, it was found that graphic tasks in
electronic format effectively perform two main functions —
control and training.
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Annomayusn: IlonanMaeTcs mpobiemMa KOHTPOIS KadecTBa Tpauueckoil MOATOTOBKH CTYICHTOB TEXHUYECKOTO YHHBEp-
CHTETAa C MIOMOIIBI0 AaBTOMATU3HPOBAHHOI CHCTEMBI OLleHHBaHUs. HecMoTpst Ha 1Mpokwuil ocTyn K mudpoBBIM 00pa3oBaTelib-
HBIM pecypcaM, PHEM U MPOBEpKa YePTEKEH U pacyeTHO-TpahIecKuX paboT B TEXHUYECKUX YHUBEPCUTETAX /10 CHX Op BbI-
TIOJNHSIOTCS. BPYYHYIO TPEToIaBaTeNsiIMU. ABTOPHI NPEIJIaraioT 3aMEHHTh NPUBBIYHBIE (HOPMBI TPAaQUUECKUX 3aJaHHui 10
Ha4yepTaTeIbHONH TeOMETPUH DJIEKTPOHHBIMH METPUYECKHMH U TIO3WIMOHHBIMH 33Jla4aMK HOBOTO TuTa. Pe3ynmbrar penieHus
TAaKMX 3a/1a4y BBIPAXKEH YHCIIOM WM KOPOTKUM OTBETOM M MOKET OBITh CIIMUEH C 3TAJOHOM C TTOMOIIBIO JIFO0OH CTaHIapTHON
crucTeMsl TecTrpoBanus, Harprumep LMS Moodle. B pabore npeacrasneHo 20 TpuMepoB 3IEKTPOHHBIX PAKTHYECKUX 3a/IaHIH
10 HauepTaTeNIbHOM T€OMETPHH, PEIIEHHE KOTOPBIX MOXKET OBITh BHIIIOJHEHO B JIFOOOM rpaMIecKOM pelakTope, a OTBET Ipo-
BEPSCTCA C IMOMOIIBIO aBTOMaTPI?,PIpOBaHHOﬁ CHUCTEMBI OLICHUBAHMUSI. Pa3p360TaHHLII>lI aABTOpaMU KOMIUJICKC 3JICKTPOHHBIX OIC-
HOYHBIX CPEZCTB conepkuT Oosiee 600 BapnaHTOB rpadMuIecKnX 3a1a4 U IpeAHa3HauYeH ISl TPOBEPKH TEOPETUUECKUX 3HAHUN
W TIPaKTUYECKHX HABBIKOB, CBSI3aHHBIX C cojepaHneM Kypca «HavepratensHast reomeTprst M KoMIbloTepHas rpadukay. [Ipo-
BEpKa IPABUILHOCTH BBITIOJHEHHS 331aHUiH POU3BOAUTCS aBTOMATHYECKU MOCPESICTBOM HHCTPYMEHTOB 3JIEKTPOHHON 00yda-
formeit cpenst LMS Moodle 6e3 yuactust nperogaBaterns. s OleHUBaHIS CIONIB3YIOTCS 3apaHee CIIPOSKTHPOBAaHHBIE HAOOPEI
KOHTPOJIbHBIX TTapaMeTpOB, TaKHe KaK IUIOMIab, [UTHHA, PAcCTOSTHIE, 00BbEM, KOIMYECTBO, COCTOsIHNE, B, CHCTeMa yCIenTHO
MPUMEHSIETCS TS TEKYIIEro KOHTPOJISl 3HAHHUH, YMEHHH M HaBBIKOB IEPBOKYPCHUKOB B CHOMPCKOM TOCYIapCTBEHHOM YHHBEP-
cuTere myTeit cooOmeHus. JlaHHbIe MOHUTOPHHTA Pe3yIIbTaTOB 00YIEHHS CBHICTEIHCTBYIOT 00 () (EKTHBHOCTH IIPUMEHEHHS
ABTOMATH3HUPOBAHHBIX CPEJICTB ANATHOCTHKU YPOBHS C(OOPMHUPOBAHHOCTH IpapuuecKHX HABBHIKOB CTY/ICHTOB.

Kniouesvle cnoga: KOMIIEKC DIEKTPOHHBIX TpadMUeCKUX 3aJaHUN; HauepTaTelIbHAas EOMETPUS M KOMIIbIOTEpHAs
rpa¢uKa; aBTOMaTH3MPOBAHHAs CHCTEMa OLICHUBAHMSA; 3IEKTPOHHBIE OLIEHOYHBIE CPEACTBA; U(POBBIE 00pa30BaTEIbHBIC
pecypchl; aBTOMaTniecKast poBepKa.
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Abstract: In order to investigate the impact of rural school support on teachers’ sense of efficacy, how rural school sup-
port affects teachers’ sense of efficacy, and whether there is a significant difference in the impact of different school sup-
port situations on teachers’ sense of efficacy, a study was conducted in rural schools in a region of Heilongjiang Province.
The study found that: (1) there is a significant positive correlation between teacher efficacy and rural school support.
(2) Rural school support and its elements have a significant independent effect on teachers’ sense of efficacy. (3) Different
levels of rural school support have different impacts on teachers’ sense of efficacy, and high levels of school support have
a greater impact on teachers’ sense of efficacy. In order to improve rural teachers’ sense of efficacy, rural schools need to
optimize the structure of the school support system and strengthen the construction of the teacher team; secondly, they
need to improve the institutional support to enhance teachers’ sense of efficacy; and thirdly, they need to pay attention to
the role of professional support on teachers’ sense of efficacy. Based on this, the improvement of education quality and
equity can be promoted through the enhancement of teachers’ sense of efficacy.
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INTRODUCTION Xi Jinping emphasized that “as the conditions for running
schools continue to improve, education investment should

The reasons for the study be tilted more toward teachers, and the treatment of teach-

The Opinions of the Central Committee of the Com-
munist Party of China and the State Council on Compre-
hensively Deepening the Reform of Teacher Construction
in the New Era' clearly state that the status and treatment of
teachers should be continuously improved, so as to truly
make teaching an enviable profession. In his speech at
the National Education Conference, General Secretary

! Central Committee and the State Council of the Communist
Party of China. Opinions on Comprehensively Deepening
the Reform of Teacher Construction in the New Era (January 20,
2018). The State Council the People’s Republic
of China. URL: http.//www.gov.cn/zhengce/2018-01/31/content _
5262659.htm.

© Zhen Ying, Zhao Min, Chen Xi, Zheng TingTing, 2025

ers should be continuously improved, so that the majority
of teachers can teach with peace of mind and enthusiasm.”
The stronger the education support the more it can enhance
teachers’ sense of efficacy. From this, it can be seen that
improving teachers’ sense of efficacy has become an im-
portant task in the reform of teacher team building in
the new era. However, in the face of current development
requirements, and despite the continuous advancement
of current educational policies and practices, the construc-
tion of the teaching force still faces challenges in many
aspects, especially the enhancement of teachers’ sense of
efficacy. This is not only related to teachers’ personal de-
velopment and professional satisfaction, but also to
the overall improvement of education quality and the reali-
zation of educational equity.
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Rural education plays a pivotal role in China’s educa-
tion system, and its level of development has a direct bear-
ing on the overall balance of the country’s education and
the prospects for the growth of children in rural areas.
However, the reality is that due to the accumulated histori-
cal problems, the uneven economic development and
the complexity of the social structure, rural schools have
encountered many difficulties in obtaining educational re-
sources, obtaining support from schools, and building
a high-quality teaching team. In particular, teachers’ sense
of efficacy, a seemingly abstract but critical indicator, is
becoming a bottleneck that hinders the improvement of
the quality of rural education. Teachers’ sense of efficacy
not only affects their teaching motivation and innovative
spirit, but also determines, to a certain extent, whether rural
education can realize a qualitative leap. Therefore, how to
effectively enhance the sense of efficacy of rural teachers
has become a key issue in promoting the development of
rural education and realizing educational equity. This
requires not only support at the policy level, but also
extensive attention and active participation from all sec-
tors of the society, so as to jointly inject new vitality and
hope into rural education.

It has been found that 17.8 % and 20.3 % of in-service
teachers in rural areas have a willingness to change schools
and a willingness to withdraw from the teaching profession
[1], while the willingness of young teachers to move is
even stronger [2]. This suggests that the current state of
teacher efficacy in China is not satisfactory. This raises
a critical question: does rural school support promote
a positive sense of teacher efficacy? More importantly, is
there a significant difference in the influence of different
school support situations on teachers’ sense of efficacy?
Therefore, based on the above questions, this study uses
empirical analysis as a means to try to reveal the rela-
tionship between school support and teacher efficacy,
and to explore the differences in the influence of diffe-
rent levels of support on teachers’ sense of efficacy.
We hope to find out the key factors affecting teachers’
sense of efficacy and put forward practical suggestions
to help improve teachers’ overall sense of efficacy, thus
promoting the improvement of education quality and
the realization of education equity.

Theoretical analysis and research hypotheses

1. Social support theory

In the process of promoting the growth of teachers
in rural schools, a key element is to create a harmoni-
ous and stable educational environment. Although there
is still a lack of systematic theoretical discussion on
“school support” in the academic world, the theoretical
framework of “social support” is quite mature and
widely recognized. In view of this, this study draws on
the richness of social support theory as a basis for con-
structing a theory of school support that enhances
teachers’ sense of efficacy. By introducing the perspec-
tive of social support theory into the school support sys-
tem, this paper aims to explore how to provide teachers
with more effective help and support at the school level,

so as to promote teachers’ professional development and
enhance their sense of teaching efficacy.

The concept of social support was first introduced and
explained in detail in the literature of the discipline of
psychiatry in the 1970s?. Subsequently, it was gradually
embraced and used by other disciplines such as education
and psychology. Then the concept of social support has
been defined in past studies mainly in terms of social rela-
tions, the nature of social behavior, and the role of social
resources [3]. From the perspective of social relations,
social support a kind of exchange behavior based on in-
terpersonal interaction, reflecting the mutual support rela-
tionship between people; from the perspective of the na-
ture of social behavior, it is a kind of positive force to
promote the development of the individual in the social
environment; from the dimension of social resources,
the concept of social support should contain three key
elements: the source of support, specific behavioral
behaviors or activities, and the individual’s subjective
evaluation of support. It is obvious that scholars have ana-
lyzed and discussed the theory of social support in depth
from multiple perspectives and levels. Social support is
a multidimensional system consisting of support providers,
support recipients, and mediating factors. Among them,
the support provided by the support provider to the service
recipients is divided into two types: one is the obvious and
observable objective support; the other is the support
based on emotional experience and subjective feelings [4].
As a subsystem of society, schools provide critical support
resources for teachers’ growth, and some researchers have
identified a “two-level, five-dimensional” analytical
framework: first, objective support, including institu-
tional support, conditional support, activity support, and
cultural support; and second, subjective support, which
mainly refers to emotional support. Based on this, this
study locates four dimensions of school support: emo-
tional support, material support, institutional support and
professional support.

School support is essential to the personal growth of
students and teachers. By creating a positive school cli-
mate and implementing effective management practices,
schools are able to provide an environment full of oppor-
tunities and challenges for teachers and students, thereby
promoting their development and progress. School sup-
port is the care and assistance given by the school to
teachers in their professional endeavors, and the creation
of a working atmosphere that makes teachers feel friend-
ly, cooperative, and encouraging, based on which an en-
vironment conducive to teacher learning is formed [5].
On the basis of an employment relationship between
the school and the teacher, the systems and activities
developed by the school to promote the teacher’s profes-
sional growth cover a wide range of support that empha-
sizes the importance of the teacher’s personal develop-
ment, respect for the teacher’s opinions, and attention
to the teacher’s work experience, which is not only

2 Bandura A. Self-efficacy: toward a unifying theory
of behavioral change. Psychological review, 1977, vol. 84, no. 2,
pp- 191-215. DOI: 10.1037/0033-295X.84.2.191.
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reflected in the managerial level, but may also involve
other broader areas. School support aims to promote
teachers’ professional growth, improve teaching quality
and enhance job satisfaction. In this paper, school sup-
port mainly refers to emotional support, material support,
institutional support and professional support. Emotional
support refers to the support and assistance provided by
schools to enhance teachers’ sense of efficacy. Schools
provide teachers with full spiritual and emotional sup-
port to help them relieve work pressure and enhance
their sense of efficacy; material support refers to
the comprehensive support provided by schools to en-
hance teachers’ sense of efficacy to meet the needs of
teachers’ teaching, research, and personal development
in order to promote the development of their sense of
efficacy; and institutional support refers to the support
provided by schools to promote the development of their
sense of efficacy; and institutional support refers to
the support provided by schools to promote the develop-
ment of teachers’ sense of efficacy. School institutional
support refers to a series of scientific and systematic
institutional guidelines established by the school to en-
hance teachers’ sense of efficacy. Good institutional sup-
port can create a stable and orderly working environment
for teachers, and has a positive orientation and guiding
effect on teachers. School professional support refers to
a series of targeted training programs that enable teach-
ers to continuously refresh their professional knowledge
and enhance their teaching abilities, thereby promoting
their professional growth and professional improvement.

2. Self-efficacy theory

In 1977, the famous American psychologist A. Bandura
has identified self-efficacy as a social cognitive theory?.
It was not until 20 years later that A. Bandura provided
a comprehensive and systematic treatment of self-
efficacy. According to A. Bandura, self-efficacy is not
a character trait that exists universally in everyone, but
rather a sense of competence generated by the mutual
intervention of the environment, the individual, and
the behavior. This sense of competence specifically re-
fers to a person’s judgment of his or her ability to suc-
cessfully complete a particular task in a particular situa-
tion. A. Bandura further distinguishes between two kinds
of expectations: efficacy expectations and outcome ex-
pectations. Efficacy expectancies refer to beliefs about
an individual’s ability to take a certain action, while out-
come expectancies refer to beliefs about whether an in-
dividual’s behavior will produce a certain result®.

The concept of teacher self-efficacy is actually derived
and progressively developed from the basic idea of self-
efficacy. It refers to teachers’ confidence and beliefs about
their ability to successfully perform teaching tasks in edu-
cational settings. Such beliefs affect not only teachers’
teaching behaviors, but also their expectations and educa-

3 Bandura A. Self-efficacy: toward a unifying theory
of behavioral change. Psychological review, 1977, vol. 84, no. 2,
pp. 191-215. DOI: 10.1037/0033-295X.84.2.191.

4 Bandura A. Self-Efficacy: The Exercise of Control. New York,
W.H. Freeman and Company Publ., 1997. 174 p.

tional outcomes for their students. In short, teacher self-
efficacy is a form of self-assessment and trust in teachers’
ability to teach. Based on this, self-efficacy theory provides
the theoretical underpinnings for this study and helps to
provide insight into the impact of rural school support on
teachers’ self-efficacy, and it provides a framework for un-
derstanding how teachers in rural areas feel about their
teaching abilities.

Between the 1970s and 1980s, A. Bandura’s research
focused mainly on self-efficacy. However, with the in-
creasing interdependence of human social functioning
and the importance of collective behavior, people began
to pay more attention to and study collective efficacy,
instead of limiting it to self-efficacy at the individual lev-
el. A. Bandura defined collective efficacy as “a shared
belief among team members about the ability of their
team to work together to achieve a particular level of per-
formance in a given situation”>. Although teacher self-
efficacy and teacher collective efficacy differ in their de-
finitions and connotations, they both derive from social
cognitive theory and reflect efficacy beliefs at the indi-
vidual and group levels, respectively. Using self-efficacy
as a theory, then, can help rural teachers increase their
self-confidence and enhance their ability to face various
challenges in educational work; in short, self-efficacy
theory not only helps to analyze problems, but also pro-
vides practical tools for solving them.

Teacher efficacy refers to a teacher’s perception of and
belief in his or her ability to successfully carry out certain
educational activities, and is a subjective judgment of
a teacher’s ability to positively influence students’ learn-
ing and behavior, which is at the core of a teacher’s be-
liefs about education [6]. Teacher efficacy encompasses
both self-efficacy at the individual level and collective
efficacy at the group level. In this paper, teacher efficacy
is regarded as a holistic concept, which is a specific di-
mension of subordinate self-efficacy based on a group of
teachers, focusing on the overall efficacy performance of
a group of teachers. Teacher self-efficacy then refers to
teachers’ judgments and expectations about whether
the teaching and research work activities they will engage
in can be accomplished perfectly, and is a level of self-
confidence in their ability to do their jobs [7]; teacher col-
lective efficacy, on the other hand, refers to the percep-
tions of teachers in a school about the positive impact they,
as a whole, can have on their students by working together
[8]. A.Bandura defined teacher collective efficacy as
“a shared belief among team members about their ability
to work together as a team to achieve a particular level of
performance in a given situation”®. The collective beliefs
about teachers’ ability to allocate, coordinate, and inte-
grate relevant resources in order to collaboratively re-
spond to a specific instructional task in a given context.

Based on this, this study takes the group of rural teach-
ers in the rural environment as the research object, and pro-

3 Bandura A. Social foundations of thought and action:
a social cognitive theory. New Jersey, Prentice-Hall Publ., 1986.
648 p.

6 See 5.
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poses the research hypothesis H1: Rural school support has
a significant independent effect on teachers’ sense of effica-
cy; the research hypothesis H2: Different levels of school
support have different effects on teachers’ sense of efficacy.

RESEARCH DESIGN

Research respondents

In order to better understand how rural school sup-
port affects teachers’ sense of efficacy, this study re-
searched rural school teachers in three districts in Hei-
longjiang Province.

Variable design

1. School support scale

The school support section is based on social support
theory and comprehensively considers the dimensions of
school support, which is categorized into four dimensions,
namely emotional support, material support, institutional
support, and professional support, with a total of 40 entries
(Table 1). The scoring was based on a five-point Likert
scale, with higher scores indicating more support provided
by the school. In this study, the reliability of the school
support scale was 0.986.

Table 1. Description of school support scale entries
Tabnuya 1. Onucanue 51eMeHMO8 WKAIbL WKOALHOU NOOOEPHCKU

Number Minimum Maximum Mean Standard
Column name .
of cases value value value deviation
1. School leaders care about my teachers’ professional 2,069 1 5 1.89 1027
development needs
2. School lea'ders are 'c_lble to take a teacher’s perspective 2,069 1 5 1.98 1.090
when making decisions
3. When I work seriously, I can be recognized by my leaders 2,069 1 5 1.86 1.020
4. When I encounter difficulties in my work,
I can get encouragement and help from the leaders 2,069 ! > 1.92 1.054
5. I can fee! the leadership’s attention, care and respect 2,069 1 5 195 1,042
in my daily work
6. School leaders help and support me in my life 2,069 1 5 1.98 1.077
7.1 can get support and help from my colleagues
when I encounter difficulties in my teaching work 2,069 ! > 175 0-850
8. When I am depressed, I can get comfort 2,069 | 5 1.80 0.879
and encouragement from my colleagues
9. When I encounter difficulties in my life, 2,069 1 5 179 0.885
I can get help and care from my colleagues
10. I can get support and h§lp from my colleagues 2,069 1 5 185 0.920
when I do career planning for teachers
11. The school can prc_)wde sufficient funds for teachers 2,069 | 5 228 1130
research and training
12. The school can provide sufficient funds for teachers 2,069 1 5 239 1163
research
13. The school can provide teachers with the necessary
resources (e. g. books, teaching aids, etc.) for work 2,069 1 5 2.09 1.037
and study
14. The school has abundant hardware facilities and available 2,069 1 5 227 1071
resources
15. The school’s network informationization infrastructure 2,069 1 5 219 1.015
is complete
16. I am satisfied with the office conditions provided 2,069 1 5 291 1.038
by the school
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Continue of Table 1
Number Minimum Maximum Mean Standard
Column name ..
of cases value value value deviation

17. The school 1’s gble to proylde as much convenience 2,069 | 5 291 1076
for teachers’ life as possible

18. The school has more performance pay for teachers 2,069 1 5 2.86 1.226

19. The school has established a teacher-apprentice teaming 2,069 | 5 214 1124
system

20. The school has set up a system for teachers to listen to 2,069 | 5 1.82 0.899
and evaluate lessons

21. The school has established a teacher training system 2,069 1 5 1.84 0.914

22. The school has established a teacher research system 2,069 1 5 1.91 0.952

23. The school has established a teacher teaching 2,069 | 5 187 0925
and research system

24. Schools have established a democratic management 2,069 | 5 206 1,067
system

25. The school has established a salary and welfare system 2,069 1 5 2.68 1.295

26. The sghool has established a complete performance 2,069 | 5 232 1181
appraisal program

27. The schpol has esFabhshed a complete system of title 2,069 1 5 216 1106
promotion, selection and evaluation of excellence

28. The school has estabhsheq a system to encourage 2,069 | 5 299 1151
teachers to cooperate and innovate

29. The school will carry out teaching skill competitions 2,069 | 5 1.93 0.945
for teachers

30. The school arranges pre-service training for young 2,069 | 5 1.92 0962
teachers

31. The sghool regulaﬂy organizes teachers to participate 2,069 | 5 1.90 0.930
in various professional trainings

32. Thf': gghool organizes collective teaching and research 2,069 | 5 1.85 0.890
activities for teachers

33. The school will organize t.ez.lclhers to participate 2,069 | 5 1.70 0825
in web-based training activities

34. Thg: school has established an advanced school 2,069 | 5 1.90 0.943
philosophy

35. The school has formed common values 2,069 1 5 1.94 0.977

36. The school has formulated inspiring and distinctive 2,069 1 5 1.99 1.024
school development goals

37. Teachers hav.e a group concept of mutual help 2,069 | 5 191 0934
and cooperation

38. Harmonious learning atmosphere is formed among 2,069 | 5 1.89 0.925
teachers

39. Teachers in the same research. group .ar'e.ab'le to carry 2,069 1 5 1.92 0.939
out research and study on their own initiative

40. Teachc?rs in the same teaching and research {group will 2,069 | 5 1.87 0910
collectively sharpen and prepare for the teacher’s open class
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2. Teacher efficacy scale

Based on the understanding of self-efficacy theory and
drawing on Goddard’s Collective Efficacy Scale [9],
the Teacher Efficacy Scale was compiled by combining
the actual job satisfaction of rural teachers. The scale con-
sists of two dimensions: two dimensions of teachers’ collec-
tive efficacy and teachers’ self-efficacy, with a total of
15 items (Table 2). Scoring was done on a five-point Likert
scale, with higher scores indicating a higher sense of effica-
cy among teachers in the school. In this study, the reliability
of the School Support Scale was 0.900.

Questionnaire quality

From the table of overall fitting coefficients (Table 3), it
can be seen that CMIN/DF=5.273, RMSEA=0.045,

SRMR=0.0404 results in good fit; CFI is 0.962, which is
greater than 0.9, and results in good fit. Taken together,
the model fit indices of the dimensions of the questionnaire
and the overall structural model reached the recommended
values, which not only indicates that the quality of the ques-
tionnaire is good, but also shows that the models of emo-
tional support in rural schools, material support in rural
schools, institutional support in rural schools, and profes-
sional support in rural schools are well adapted.

The factor loadings of each latent variable of emotio-
nal support, material support, institutional support, and
professional support for rural school support corresponding
to each topic in the questionnaire are all greater than 0.48,
which indicates that each of its latent variables correspond-
ing to the topic to which it belongs in the questionnaire

Table 2. Description of teacher efficacy scale entries

Tabnuya 2. Onucanue 1eMeHMO8 WKAbL IPHEeKMUSHOCU YUUMEns

Number | Minimum | Maximum Mean Standard
Column name .
of cases value value value deviation
1. School teachers are not absent on a daily basis 2,069 1 5 2.22 1.054
2. School teachers are generally satisfied with the school 2,069 1 5 2.07 0.996
3. Parents are satisfied with the school teachers
(Teachers subjective perception of parents’ feedback) 2,069 ! > 1.93 0.872
4. Teachers’ classroom instruction meets students’ learning needs 2,069 1 5 1.85 0.840
5. The overall quality of classroom teaching in the school is high 2,069 1 5 1.93 0.879
6. There are always good and bad students in a class, and
teachers cannot teach every student to become good students 2,069 ! > 2.38 1124
7. Genera.lly speaking, what students become is innately 2,069 1 5 341 1211
determined
8. Generally speaking, what students become is determined
by their families and society, and it is difficult to change 2,069 1 5 3.29 1.212
them through education
9. The' influence of teachers on students is less than 2,069 | 5 311 1229
the influence of parents
10. The .extent. to Whlch a student can learn is mainly related 2,069 1 5 297 1153
to his family situation
11. I'fa student_ls unruly at home, he will not do well 2,069 | 5 3.04 1187
in school either
12. All things c?ns1dered, the 11}ﬂuence of teachers 2,069 | 5 337 1182
on a student’s performance is very small
13. Even.lf a teacher is capable and enthusiastic, it is dlfﬁcult 2,069 1 5 294 1213
for him to change many poor students at the same time
14. A good stud’ent can learn when you teach him, but a poor 2,069 | 5 339 1.196
student can’t be taught at all
15. Teachers can improve studen’ts performance, but they can’t 2,069 1 5 3.48 1224
do much to develop students’ moral character
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Table 3. Table of overall fit coefficients
Tabnauuya 3. Tabauya odwux UHOEKCO8 COOMBEMCMEUSL

CMIN/DF CFI

RMSEA SRMR

5.273 0.962

0.045 0.0404

is highly representative. The variance AVE of each latent
variable is greater than 0.66, and the CR of each latent
variable is greater than 0.9 (see Table 4), which can be
inferred that the convergent validity of this questionnaire
is relatively satisfactory.

As can be seen from Table 5, the absolute value of
the correlation coefficients of institutional support, profes-
sional support, material support, and emotional support in
rural schools is less than the square root of the corre-
sponding AVEs, i. e., it shows that the discriminant validi-
ty of the variable data is more satisfactory. Based on
the reliability analysis above, it can be found that the reli-
ability and validity of this questionnaire is better and
the model fit between the variables is better, so it is suit-
able for distributing this questionnaire.

Methods

In order to better understand how rural school support
affects teachers’ sense of efficacy, this study was conducted
on rural school teachers in three districts of Heilongjiang

Province. The study was conducted on teachers’ sense of
efficacy in rural schools. A total of 2,539 questionnaires
were distributed and 2,069 valid questionnaires were col-
lected, with a validity rate of 81.5 %. This study used the
software SPSS22.0 and AMOS26.0 to analyze and process
the research data. By combing and analyzing the relevant
literature in China and abroad, it was designed with rural
school support as the independent variable and teacher effi-
cacy as the dependent variable. The questionnaire was
based on a Likert self-assessment 5-point scale, where 1
represents the lowest score and 5 represents the highest
score. From 1 to 5, it corresponds to “Strongly Disagree”,
“Somewhat Disagree”, “Neutral”, “Somewhat Agree”, and
“Strongly Agree”, respectively. A higher numerical value
indicates greater school support and stronger teacher effica-
cy. The questionnaire has two components, the first part is
the subjects’ basic information, including the subjects’ gen-
der, age, education, marital status, school location, school
of graduation of the first degree, type of specialization of
the first degree (teacher-training vs. non-teacher-training),

Table 4. The convergent effect among variables
Taonuya 4. Konsepeenmuulii 3¢hpghexm cpeou nepemeHHvix

Factor loading / Teacher efficacy AVE CR
Emotional support 0.7200 0.9623
Material support 0.7012 0.9491
Institutional support 0.6996 0.9586
Professional support 0.8016 0.9798
Teachers’ collective efficacy 0.7579 0.9390
Teacher self-efficacy 0.6676 0.9517

Note. The emotional support dimension is represented by questions 1 to 10 of the school support scale (see Table 1).

The physical support dimension is represented by questions 11 to 18 of the school support scale (see Table 1).

The institutional support dimension is represented by questions 19 to 28 from the school support scale (see Table 1).

The professional support dimension is represented by questions 29 to 40 from the school support scale (see Table 1).

The teachers collective effectiveness dimension is represented by questions 1 to 5 of the teacher effectiveness scale (see Table 2).
The teachers self-effectiveness dimension is represented by questions 6 to 15 of the teacher effectiveness scale (see Table 2).
IHpumeuanue. Hzmepenue aMOYUOHANLHOU NOOIEPICKU Npedcmasieno eonpocamu 1—10 wKanvl wKoaAbHOU NOOOEPIHCKU

(mabauya 1).

H3mepenue ¢huzuyeckoii noooepacku npeocmasneno gonpocamu 11—18 wikanvl wikonvHou nodoepacku (mabauya 1).
Hsmepenue uncmumyyuonaibHot nodoepicku npedcmasiero eonpocamu 19—28 wkanvl wkonvHoll noddepacku (mabauya 1).
Hsmepenue npogeccuonanvroil noodepaicku npedcmasierno gonpocamu 29—40 wixanvl wkonvHol noodepascku (mabauya 1).
Hsmepenue KonnekmugHot 3¢hpexmusrHocmu yuumenei npeocmasneno eonpocamu 1—5 wikanvl spghekmusHocmu yuumens

(mabauya 2).

Hsmepenue camoshpexmusrnocmu yuumenei npedcmasieno gonpocamu 6—15 wikanvl s¢pgpexmuenocmu yuumens (mabauya 2).
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Table 5. Distinguishing validity among the four variables

Tabnuua 5. Pazepanuuumenvras 6anuoHOCHb CPeoU Yembvlpex NePemMeHHblx

Variable name Institutional support Professional support | Material support | Emotional support
Institutional support 0.814
Professional support 0.689 0.684
Material support 0.751 0.645 0.941
Emotional support 0.638 0.557 0.675 0.750
Square root of AVE 0.902 0.827 0.970 0.866

Note. The diagonal is the value of AVE.
Ipumeuanue. Ilo ouazonanru npedcmagnero 3nauenue AVE.

education level at the time of post-graduation employment,
the section of the school they taught, the subject they taught,
and the duration of their work in rural schools [10].
The second part is the main body of the questionnaire,
the independent variable is rural school support, including
school emotional support, material support, institutional
support, and professional support; the dependent variable is
teacher efficacy, including teacher self-efficacy, and teacher
collective efficacy.

In order to gain a deeper understanding of the ef-
fects of subjects’ different personal characteristics on
teachers’ sense of efficacy, this study used independent
samples t-tests and one-way ANOVA methods, taking
into account factors such as gender, marital status, ma-
jors studied, school location, graduation school, educa-
tion level, sections taught, disciplines taught, and work-
ing hours, to discover the differences between teachers’
sense of efficacy in the presence of subjects’ different
personal characteristics.

In order to better analyze the independent effects of ru-
ral school support and its elements on teachers’ sense of
efficacy, this study correlates rural school support, each
element of support, and teachers’ sense of efficacy,
and analyzes whether or not there is a correlation be-
tween rural school support and its elements and teachers’
sense of efficacy.

In order to investigate whether there is an independent
effect of rural school support and the elements of rural
school support on teachers’ sense of efficacy, this study
used linear regression analysis to put the elements of rural
school support and rural school support into the regression
equation to investigate the extent of their influence on
teachers’ sense of efficacy.

This study explores the effects of each element of ru-
ral school support on teachers’ sense of efficacy by using
stepwise multiple regression and putting each element of
rural school support into the model at the same time.
In the stepwise multiple regression model, teacher effi-
cacy is taken as the dependent variable, and emotional
support, material support, institutional support, and pro-
fessional support in rural schools are taken as indepen-

dent variables to analyze the effects of each element of
rural school support on teacher efficacy.

RESULTS

Significant differences in teacher efficacy
among teachers of different genders
and school locations

The study found that there were significant differences
in teacher efficacy among teachers of different genders,
with female teachers having higher teacher efficacy than
male teachers; there were no significant differences in
teacher efficacy among teachers with different marital sta-
tus; there were no significant differences in teacher efficacy
among teachers with different specializations; there were
significant differences in teacher efficacy among teachers
with different school locations, with those in villages hav-
ing higher teacher efficacy than those in towns and county;
no significant difference in teacher efficacy among teachers
from different graduation schools; no significant difference
in teacher efficacy among teachers with different academic
qualifications; no significant difference in teacher efficacy
among teachers with different teaching periods; no signifi-
cant difference in teacher efficacy among teachers with
different teaching subjects; and no significant difference in
teacher efficacy among teachers with different working
hours. The specific results are shown in Table 6.

There is a significant correlation between rural school
support and teachers’ sense of efficacy

The results (Table 7) indicate that there is a signifi-
cant correlation between teachers’ sense of efficacy and
emotional support in rural schools, material support in
rural schools, institutional support in rural schools, and
professional support in rural schools. The correlation
coefficient between emotional support in rural schools
and teachers’ sense of efficacy is 0.194, the correlation
coefficient between material support in rural schools and
teachers’ sense of efficacy is 0.225, the correlation coef-
ficient between institutional support in rural schools and
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Table 6. Relationship between subjects’ personal characteristics and teachers’ sense of efficacy
Tabnuya 6. B3aumocesnss mexcoy AUUHbIMU XAPAKMEPUCTIUKAMU UCHBINYEMbIX U 4YECMBOM IPHEKMUSHOCHU Y UUmeis.

Personal Characteristics N Average Stal}dz}rd FIT Significance
value deviation
Male 572 2.68 0.731 —3.074
Gender P=0.002
Female 1,497 2.79 0.712 e
Married 1,882 2.75 0.719 _
Marital status t[_)ié 13 8 f
Unmarried 187 2.82 0.725 e
Teacher training programs 1,703 2.75 0.716
Specialization =116
Non-Teacher training 366 280 0732 P=0.265
programs
County seat 402 2.70 0.739
. . F=4.360
School location Townships 1,342 2.76 0.719 P=0013
Village 325 2.85 0.686
985 University 4 2.08 0.877
211 University 9 3.02 0.543
. F=1.656
Graduation school General undergraduate 445 277 0.742 P=0.175
colleges
Colleges
and secondary schools L6l 275 0.713
Postgraduate and above 12 2.65 0.680
. . Undergraduate 818 2.72 0.755 F=1.293
Qualifications P=0.275
Post-secondary 690 2.77 0.691 :
Secondary and below 549 2.79 0.700
Elementary school 1,302 2.77 0.718
. . F=0.680
Sections taught Middle school 740 2.75 0.723 P=0.507
High school 27 2.62 0.664
Major subject 974 2.73 0.709
Subjects taught Mi bject 894 2.78 0.720 F=1.531
ubjects taug inor subjec . . P=0217
Major + Minor 201 2.81 0.759
16+ years 1,357 2.73 0.707
13-15 years 62 2.75 0.728
10-12 years 66 2.63 0.825 _
Working hours }i_g(l)gg
7-9 years 68 2.74 0.795 e
4-6 years 299 2.85 0.686
0-3 years 217 2.83 0.767
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Table 7. Correlation analysis between rural school support and teachers’ sense of efficacy
Taonuya 7. Koppensayuonnviti ananus mesicoy no00EepiCKOl 6 CelbCKUX WKONLAX U 4Y8Cmeom dphexmuenocmu yuumenei

Teacher Emotional Material In.stltu- PFOfeS-
M SD efficac support support tional sional
y pp PP support support
Teacher efficacy 2.76 0.719
Emotional support 1.88 0.868 0.194™ -
Material support 2.31 0.943 0.225™ 0.762™" -
Institutional support 2.11 0.913 0.262™ 0.771"" 0.808"" -
Professional support 1.89 0.850 0.253™ 0.768™ 0.763™ 0.877" -

Note. ** Significantly correlated at the 0.01 level (two-sided).

Tpumeuanue. ** 3nauumvle koppensyuu na ypoere 0,01 (08ycmoporuuil mecm).

teachers’ sense of efficacy is 0.262, and the correlation
coefficient between professional support in rural schools
and teachers’ sense of efficacy is 0.253. It can be con-
cluded from the data of (Table 7) that the correlation
between institutional support in rural schools and teacher
efficacy to a greater extent, followed by professional
support in rural schools.

Rural school support and its components have positive
influence on teachers’ sense of efficacy

Based on the above (Table 8), it is clear that rural school
support and its various elements have a significant impact
on teachers’ sense of efficacy. The explanatory power of the
effect of school support on teachers’ sense of efficacy is
6.5 %. All the different elements of support in rural schools
have an influence of more than 3 % on teachers’ sense of
efficacy, with institutional support in rural schools having
the highest influence on teachers’ sense of efficacy at 6.8 %,
and affective support in rural schools being the lowest at
3.7 %. From (Table 8), it can be inferred that rural school
support and its various elements have a positive and posi-
tive impact on teachers’ sense of efficacy.

Rural school system support has the strongest impact
on teacher sense of efficacy

The independent influence of each element of rural
school support on teachers’ sense of efficacy was ana-
lyzed above, while in reality rural school support cannot
work alone. The results (Table 9) show that the tolerance
values of the multiple regression model ranged from
0.232-1.000, and the VIF values ranged from 1.000—
4.317, neither of which was greater than the value of
the rubric. It is thus clear that there is no problem of
multiple covariance between the independent variables
that enter the regression equation.

As can be seen from the summary table of stepwise
multiple regression analysis below (see Table 9), there are
two variables with significant predictive power of the pre-
vious four predictor variables, namely, “institutional sup-
port” and “professional support”. “Emotional support” and

“material support” were excluded from the model because
their explanatory power was too small.

In terms of the size of influence, the most influential
variable on “teacher efficacy” is “institutional support”,
with an adjusted R? of 0.068; the second most influential
variable is “professional support”, with an adjusted R? of
0.070. “The standardized regression coefficients f of the
two predictor variables in the regression model are 0.262
and 0.103 respectively, which are both positive, indicating
that the influence of these two predictor variables on
“teachers’ sense of efficacy” is positive.

DISCUSSION

The relationship between rural school support
and teacher efficacy

The subjective evaluation of teachers’ competence and
values demonstrated in the classroom has a direct impact on
their effectiveness and professionalism. In rural school set-
tings, teachers may face additional challenges and pressures
due to resource and condition constraints. In fact, rural
school support is one of the most important sources of
teacher efficacy. When schools provide adequate support
and assistance to teachers, teachers will feel more respect
and trust, which will enhance their self-confidence and mo-
tivation. This positive state of mind will make teachers
more actively involved in teaching, actively exploring new
teaching methods and means to improve their teaching ef-
fectiveness. At the same time, these positive behaviors of
teachers will also be recognized and affirmed by the school,
which will further form a benign interactive cycle and pro-
mote the personal growth of teachers and the overall deve-
lopment of the school. Therefore, we can see that there is
a mutual influence and mutual promotion between rural
school support and teacher efficacy. In order to enhance
rural teachers’ sense of teacher efficacy, we need to provide
more support and assistance from the school level; at the
same time, teachers also need to actively face various chal-
lenges in teaching and continuously improve their profes-
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Table 8. Summary table of regression analysis of the effect of rural school support

and its components on teachers’sense of efficacy

Taonuya 8. Céoonas mabauya pezpeccuonHO20 aHAIU3A BIUAHUA NOOOEPHCKU 6 CENbCKUX WUKONAX

U ee KOMNOHEHMO8 HA 4YBCMBO dPhekmusHocmu yuumenet

Independent variable R? F p
School support 0.065 144.405 0.256
Emotional support 0.037 80.790 0.194
Material support 0.050 110.009 0.225
Institutional support 0.068 152.426 0.262
Professional support 0.064 141.932 0.253

Table 9. Summary table of stepwise multiple regressions of rural school support and teacher efficacy
Tabnuya 9. Ceo0nas mabauya nNO3MANHOL0 MHONCECMBEHHO20 PEPECCUOHHO20 AHANU3A

NOO0EPIHCKU 8 CENbCKUX WIKONAX U dhpekmusHocmu yuumerneil

Input variables Adjusted R* F-value St::liird B Tolerance VIF

Institutional 0.068 152.426 0.206 0.017 0.262 1.000 1.000
support

Professional 0.070 79.087 0.087 0.037 0.103 0.232 4317
support

sionalism and teaching ability. It can be said that there is
a mutually reinforcing relationship between rural school
support and teacher efficacy.

Policy recommendations

Based on the above analysis, it was found that institu-
tional support and professional support play a crucial role in
enhancing teacher efficacy in rural school settings. Then, in
order to further improve the sense of teacher efficacy in
rural schools, the following suggestions are made:

1. Rural schools need to optimize the structure of
the school support system and strengthen the teaching force
This study shows that a more comprehensive level of
school support can enhance rural teachers’ sense of efficacy to
a large extent. Although the explanatory power of the effect of
rural school support on teachers’ sense of efficacy reached
6.5 %. However, rural school support did not act on teacher
efficacy alone. Through correlation analysis, it was found that
rural school institutional support and rural school professional
support were associated with teacher efficacy to a greater ex-
tent; this was verified through regression analysis and found
that rural school institutional support and rural school profes-
sional support positively predicted teacher efficacy. Therefore,
schools should establish a systematic school support system
centered on emotional, material, institutional, and professional
support [11], so as to better enhance teacher efficacy.

In terms of emotional support in rural schools, schools
should establish a good atmosphere of respect for teachers,
understanding of teachers, give teachers more professional
happiness and sense of belonging, which in turn enhances
the teachers’ beliefs and sense of mission to teach and edu-
cate people, and the enhancement of this intrinsic motiva-
tion will help teachers cope with the pressure of their work
and life [12], and enhance the sense of teacher efficacy. At
the same time, schools should pay attention to the emotio-
nal needs of teachers and provide teachers with good emo-
tional value, for example, they can regularly organize
teachers’ symposiums, mental health lectures and other
activities to help teachers alleviate work pressure and en-
hance stress resistance.

In terms of material support for rural schools, appro-
priate and reasonable economic support policies should be
formulated to make up for the loss of rural teachers’ inte-
rests arising from the spatial differences between urban
and rural areas [13]. Schools should provide reasonable
salaries and welfare benefits to ensure that teachers’ labor
is duly reported. Schools can also provide a comfortable
working environment and improve teachers’ office envi-
ronment, such as providing spacious and bright offices,
comfortable desks and chairs, and necessary office
equipment, so that teachers can work in a comfortable
environment, which can help to enhance their sense of
teaching efficacy.
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At the level of institutional support for rural schools,
schools should do something to provide strong protection for
the development of rural teachers, so schools should start
from the two aspects of education and teaching and incen-
tives and rewards to escort the development of teachers.
At the level of professional support for rural schools, schools
should have an in-depth understanding of the needs of teach-
ers in order to provide accurate and powerful support for
teachers. In addition to organizing various training activities
to promote the professional development of teachers, schools
should cooperate with local universities and educational re-
search institutes to establish a teacher learning community in
order to overcome professional isolation [14].

2. Rural schools need to improve institutional support
to enhance teachers’ sense of efficacy

Based on the above research findings, institutional
support is a key factor in enhancing teachers’ sense of
efficacy. Specifically, the correlation coefficient between
institutional support and teachers’ sense of efficacy in
rural schools is 0.262. Among all the support elements,
the correlation coefficient of institutional support is
the largest, which indicates that institutional support in
rural schools is related to teachers’ sense of efficacy to
a greater extent, indicating that institutional support
plays a key role in it, and that the explanatory power of
the influence of institutional support on teachers’ sense
of efficacy in rural schools reaches 6.8 %, which is
the largest compared with the other support elements.
Compared with other support elements, institutional sup-
port in rural schools has the greatest influence on teach-
ers’ sense of efficacy. Therefore, rural schools need to
make great efforts in building institutional support to
ensure that teachers can feel more support and respect.

First, schools should develop a clear teaching ma-
nagement system to ensure that they have a clear and
transparent teaching management system, including tea-
ching programs, teaching assessment, and teaching feed-
back. Through the implementation of these systems,
teachers can have a clear understanding of their teaching
objectives and expectations, so that they can conduct
their teaching activities in a more focused manner. Such
clarity and transparency not only help to standardize
teachers’ teaching behaviors, but also allow teachers to
find direction in the teaching process, thus enhancing
their sense of teaching efficacy.

Second, establishing a fair and reasonable incentive
mechanism is another important way to enhance teachers’
sense of efficacy [15]. Schools set up a clear system of re-
wards and penalties to measure teachers’ performance
through a fair reward and punishment mechanism, and give
recognition and rewards to teachers who have made out-
standing achievements in teaching, which not only moti-
vates teachers to continue to work hard, but also sets a role
model for them, and stimulates teachers’ enthusiasm and
creativity. At the same time, teachers who are not perform-
ing well should be given appropriate guidance and assis-
tance to help them improve.

Finally, the learning management should strengthen
communication and exchange with teachers, understand

their needs and expectations, and solve the problems they
encounter in their work in a timely manner. This kind of
communication and exchange not only enhances teachers’
sense of participation and identification, but also helps them
feel more supportive in their work. Through these measures,
institutional support in rural schools will be improved and
teachers’ sense of efficacy will be enhanced.

3. Rural schools need to emphasize the role
of professional support in teachers’ sense of efficacy

In the context of the current education reform, profes-
sional support in rural schools is particularly important for
enhancing teachers’ sense of efficacy. Correlation analysis
shows that professional support in rural schools is highly
correlated with teachers’ sense of efficacy, with a correla-
tion coefficient of 0.253. Verification through regression
analysis reveals that the explanatory power of the impact of
institutional support on teachers’ sense of efficacy in rural
schools reaches 6.4 %, indicating that professional support
in rural schools positively predicts teachers’ sense of effica-
cy, further emphasizing the importance of professional sup-
port in the process.

In order to better achieve this goal in terms of profes-
sional support in rural schools, rural schools should take
a series of specific measures. First, schools should organize
regular professional training and refresher courses to ensure
that teachers are able to update their educational philoso-
phies and teaching methods [16]. These trainings should
cover a wide range of aspects such as curriculum design,
teaching methods, classroom management, and so on, to
help teachers continuously improve their professional skills
and knowledge in their teaching practice. Through these
trainings, teachers can not only enhance their teaching abi-
lity, but also feel a greater sense of accomplishment and
efficacy in the teaching process [17].

Secondly, schools should encourage teachers to partici-
pate in scientific research activities and provide necessary
support for scientific research, such as research funds and
time schedules. By participating in scientific research,
teachers can continuously explore and discover new teach-
ing concepts and methods, and improve their own scientific
research ability and professionalism. At the same time,
the school can also invite experts to review and guide
teachers’ scientific research results to help them better
transform scientific research results into teaching practice.
Again, schools should encourage teachers to carry out
teaching innovation and try new teaching methods and
strategies [18]. To this end, schools can set up a teaching
innovation fund to recognize and reward teachers who have
achieved remarkable results in teaching innovation, in order
to stimulate teachers’ enthusiasm for teaching innovation,
and also to promote mutual schools and exchanges among
teachers, forming a good atmosphere for teaching innova-
tion [19].

Finally, schools should build communication platforms
among teachers, such as teaching seminars and teaching
experience sharing sessions. Through these platforms,
teachers can share their teaching experience and insights,
learn from each other and learn from the success of others.
Through exchanges, teachers can not only improve their
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own teaching level, but also enhance their teamwork spirit
and sense of belonging, thus further improving their sense
of teaching efficacy.

CONCLUSIONS

This study conducted research based on rural school
teachers in three districts of Heilongjiang Province. Based
on the research data, the study argued about the impact of
rural school support on teachers’ sense of efficacy. This
study attempts to investigate whether rural school support
affects teachers’ sense of efficacy. It can be concluded
from this study that rural school support has a significant
effect on teachers’ sense of efficacy, and the explanatory
power of the effect of rural school support on teachers’
sense of efficacy reaches 6.5 %. All the different elements
of support in rural schools have an influence of 3 % or
more on teacher efficacy. Institutional support in rural
schools has significant positive predictive power on
teachers’ sense of efficacy. Teachers play a crucial role in
education and teaching, and their hard work and selfless
dedication lay a solid foundation for students’ growth and
development. Therefore, schools should not only ensure
that teachers have professional teaching skills and organi-

zational abilities, but also provide them with more support.

Schools should provide teachers with a full range of sup-
port, such as emotional support, material support, institu-
tional support, professional support, etc., in order to pro-
mote teachers to play a greater role in educational activi-
ties and contribute more to the growth and development of
students. When schools provide support, the institutional
and professional support they include has a positive and
significant effect on teachers’ sense of efficacy.
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Annomayusa: C 1eTpI0 N3y4eHHS TOTO, KaK MOIAEP)KKA B CEITBCKUX IIKOJIAX BIUSET HAa YyBCTBO 3(pPeKTHBHOCTH yUu-
TeJIel ¥ eCTh JIM CYIIECTBEHHBIE Pa3IM4Ms BO BIMSHUM HA HETO Pa3IMYHBIX CUTYalMH MOAJEPIKKU, OBUIO IIPOBENECHO HC-
CJIEZIOBaHHUE B CENbCKUX IIKOJaX B PErHMOHe MPOBUHLMHN X3HUIyHI3sH. OHO MoKa3ano, uto: (1) cymecTByeT 3Ha4HTeIbHAS
MOJIOKUTENBHAS KOPPEISIs MexXay 3()(HEeKTUBHOCTHIO yUUTEIeH M MOANCPKKOM B CENBCKUX IIKOJax; (2) mommepikka
B CEJIbCKUX IIKOJIAX U €€ 3JIEMEHTHI OKa3bIBAIOT 3HAYUTEIFHOE HE3aBIHCHMOC BIMSHHAE HA TYBCTBO A(PPEKTUBHOCTH YUUTE-
neit; (3) pa3Hble YPOBHU MOMIEPKKH B CEIBCKHUX IIKOJaX OKA3hIBAIOT PA3IHYHOE BO3ACHCTBHE HAa YYBCTBO 3 (EKTHBHOCTH
y4HTENeH, a BRICOKHH YPOBEHb MOAMIEPKKH B IITKOJIAX OKa3bIBaeT OOJbIIee BIUSHIE HA YyBCTBO A (PEKTHBHOCTH YUUTEIEH.
st Toro 9TOOBI YCHIIHTE 9YBCTBO d()h(HEKTHBHOCTH CENbCKUX YUUTENEH, CENbCKUE TIKOIBI, BO-TIEPBHIX, MOKHBI ONTHMH-
3UpOBaTh OPTaHU3ALUIO CBOEH MOJAEPIKKH U YKPENHUTh CTPYKTYPY KOJJIEKTHBA YUHTEJIeH; BO-BTOPBIX, YIyUIIUTh HHCTHU-
TYIHOHAJBHYIO TOAAEPXKKY; B-TPEThHX, 0OPaTUTh BHUMAHHE Ha TO, KaK MpodecCHOHATbHAS MOAAEPKKa BIUACT Ha TyB-
cTBO 3P PEKTUBHOCTH yuuTeneil. Vicxomst u3 3Toro, MOBHIIICHHE KadecTBa 00pa30BaHus U 00ECIICUCHNE paBEHCTBa B cdepe
00pazoBaHKst MOTYT OBITh JIOCTUTHYTHI 32 CUET MOBBILICHUS YyBCTBA (P (PEKTUBHOCTH YUHUTEICH.

Knioueswie cnosa: uyBcTBO YPPEKTUBHOCTH YUHUTENEH; MOIACPIKKA KO, CETLCKHE IIKOJIBL.

Bnazooapnocmu: E>xeronHblil nccaen0BaTeNbCKUNA MMPOSKT MO MIAHUPOBAHUIO GUIOCO(UH M COIMATIBHBIX HayK IpO-
BuHIUK XounyHiRsH Ha 2021 rog «lMccrnenoBanue cornacoBaHUs MOJATOTOBKH MperojiaBaTelied B YHUBEPCUTETaX C MO-
TPEOHOCTSMH 0a30BOT0 00pa30BaHUs B CEIHCKOW MECTHOCTH Ha (DOHE CTpaTerud BO3POXKICHUS Cellay, HOMEP yTBEpK/e-
Hus npoekra: 21EDC199.

Jna yumupoeanua: Yxons Un, Yxao Munb, Usae Cu, Yxon TuntuH. BiusHue moaiep Ky B CEbCKUX MIKOJIAX Ha
qyBCTBO 3(heKkTHBHOCTH yunTenel // JlokazarenpHas negaroruka, ncuxonorust. 2025. Ne 1. C. 31-45. DOI: 10.18323/3034-
2996-2025-1-60-3.
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Abstract: The debate about the capabilities and limitations of the cognitive unconscious continues since the term
first appeared in scientific discourse. Researchers pay special attention to the processes of reading and related se-
mantic processing, since it is typically believed that they occur exclusively consciously. Cognitive psychology has
accumulated impressive empirical material that questions the current state of affairs. Studies in the paradigms of arti-
ficial grammar learning, word superiority effect, subliminal priming provide sufficient grounds to assume the abil ity
of the cognitive unconscious to process semantic material. In the present experimental study, the author clarify
the forms of manifestation of the cognitive unconscious when processing text material, namely, words written from
right to left (inversions) and meaningless letter combinations. The participants perform a mnemonic task to recog-
nize previously presented stimuli in a series of fillers. It is supposed that stimuli with a hidden semantic component —
inverted words — will have an advantage in the speed and frequency of recognition, compared to meaningless letter
combinations, and fillers will be recognized more slowly and less often than previously presented relevant stimuli.
The desired effects were not detected, but a classic result for cognitive psychology is observed — correct answers are
given faster than erroneous ones, and correct recognition of inverted stimuli occurs faster than all, which, albeit indi-
rectly, indicates unconscious semantic processing. There are reasons to believe that the hypothesis could not be ex-
perimentally confirmed due to the use of the original research paradigm. The author plans a study using the classic

subliminal priming paradigm to re-test the hypotheses put forward.

Keywords: cognitive unconscious; priming; word superiority effect; implicit learning.
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INTRODUCTION

The debate about the capabilities and limitations of
the cognitive unconscious continues since the term was
introduced into psychological science [1-3]. Some scien-
tists reasonably believe that the capabilities of the cogni-
tive unconscious are very limited, if not “primitive”, and
that the incredible results of unconscious processing of
information are merely the result of poor experimental
design or incorrect mathematical processing [4; 5].
J. Bargh, on the contrary, argues that many mental pro-
cesses that we traditionally associate with consciousness
occur much faster unconsciously, and that unconscious
mental processes are the foundation of our everyday so-
cial life [6-8]. However, can opponents of the “intelli-
gent unconscious” be accused of excessive skepticism?
After all, if we agree that the unconscious works better
and faster than consciousness, then it becomes unclear
why we need consciousness in that case.

Phenomena and effects indicating the “intelligence” of
the cognitive unconscious have been empirically recorded.
A. Reber experimentally demonstrated that test participants
can significantly distinguish between letter rows composed

© Banshchikov A.V., 2025

according to some pattern and random letter rows, even if
they are unable to formulate verbally the rule by which
the row is composed [9; 10]. The experimental paradigm he
used was called Artificial Grammar Learning (AGL). This
paradigm has been repeatedly tested experimentally, and in
most studies, the effect has been successfully reproduced:
depending on the complexity of the stimulus material, the
probability of distinguishing “correct” rows varied from 47
to 75 % [11].

Note that the grammar of everyday language also repre-
sents a certain pattern: a grammatically ordered group of
letters forms a word that is quickly and easily read by cog-
nitive mechanisms, even when it is written with an error.
J. Cattell studied this fact first and called it the word supe-
riority effect (WSE) [12]. The effect is that people recog-
nize letters faster and more accurately when they are pre-
sented in words, and not in meaningless sets of letters.
Moreover, the effect extends further: words that are not
connected are read twice as slowly as words that form sen-
tences. When reading a coherent text, the entire process of
perception occurs more effectively. What is surprising is
that the fact of putting words together into sentences is
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always given a posteriori; therefore, it is unclear how
the described acceleration works.

There are a number of competing hypotheses claiming
to explain the emergence of the word superiority effect;
however, there is no doubt about the reality of the disco-
vered phenomenon [13; 14].

It is interesting, but for a word to be processed by
the cognitive system, it is not necessary to be aware of
the fact of its presentation. A. Marcel demonstrated this
convincingly in a series of sophisticated experiments that
gave rise to the experimental paradigm of subliminal prim-
ing [15; 16]. It was shown that test subjects, as a rule, did
not make mistakes when recognizing a word in a lexical
decision task if this word was preceded (even if presented
for only 10 ms!) by a semantically related prime. The de-
veloped experimental paradigm is considered classical and
is actively used in research [17; 18]. Despite the fact that
both the research procedure itself and the methods of mathe-
matical analysis are subject to criticism, the priming para-
digm remains one of the most frequently used [19-21].

Note that in the previously mentioned studies [9-12;
15-18], semantically loaded material was presented in ac-
cordance with the rules and norms of language, albeit with
some noise that interfered with conscious processing. How-
ever, will the semantic material be read if these rules are
violated? Note: not in the absence of any rules, but with
an atypical presentation of words.

It was found that when presented with levidrome words —
words that, when read backwards, form other meaningful
words (for example, FLOW, WOLF; DEW, WED), test
participants tend to read from right to left if the word is
more frequent when spelled backwards [22]. Results indi-
cating the unconscious reading of levidrome words from
right to left were obtained by V.M. Allakhverdov together
with L.E. Osipov: test participants read levidrome words
significantly more slowly if they had previously encoun-
tered their reverse version [23].

However, will the cognitive unconscious process stimu-
li, which are assessed subjectively as meaningless, as mean-
ingful words? It would seem that an insatiable urge to
search for patterns and a special sensitivity to verbal stimuli
should push towards such a result.

The present study is based on the theory of conscious-
ness of V.M. Allakhverdov [24] as one of the most, in
author’s opinion, original and carrying heuristic potential.
The derived by V.M. Allakhverdov’s laws of the work of
consciousness have both theoretical and empirical bases,
which allowed including them in the psychological laws
section as a very stable part of psychological reality'.
It is these psychological laws that served as the basis for
predicting the results of the work of the cognitive uncon-
scious when processing stimuli with hidden semantics.
Let us list some of them. James’s law — unchangeable
information is displaced from consciousness; Hume’s
law — random events are attributed to non-random caus-

! Balin V.D. Introduction to theoretical psychology. Sankt
Petersburg, St. Petersburg State University Publ., 2012. 231 p.;

Yurevich A.V. Psychology and methodology. Moscow, Institute
of Psychology Publ., 2005. 310 p.

es; Freud — Festinger law — contradictory information is
either displaced from consciousness or distorted, elimi-
nating the contradiction.

To recognize a stimulus as previously presented,
a standard must be stored in consciousness, with which
the currently presented stimulus is compared. In order to
store a stimulus as a standard, according to James’s law,
the stimulus must be modified, transformed. If a stimulus
subjectively evaluated by the test participant as meaning-
less is presented, then, according to the Freud — Festin-
ger law, this stimulus must either be changed or re-
pressed from consciousness. But the presented stimulus
must be stored, which means that work must be done to
transform it. Consequently, the task of memorizing the
stimulus becomes equivalent to the task of transforming
it. This transformation will be aimed at giving the stimu-
lus meaningful content, since, according to Hume’s law,
randomness is unthinkable by consciousness, therefore,
the presented set of letters will be evaluated a priori as
regular. V.M. Allakhverdov asserts that consciousness
cannot stand nonsense, that is why it independently in-
troduces regularity into the presented images [24].
It seems that this will be equally true for a row of letters,
since the processing of text material begins with its visu-
al perception, and in this, letters are no different from
other images®. It turns out that the most available for
search pattern in a letter row is grammatical ordering,
and along with it, semantic loading.

The latter position is especially important, because it is
well known, and in some ways even self-evident, that mea-
ningful information is remembered better than meaningless
information. A number of authors believe that memorization
occurs due to the provision of a stimulus with semantic con-
tent’. Even the phenomenal memory of S.V. Shereshevsky is
explained through the somatisation of the memorized, some-
times meaningless, material. It can be assumed that memori-
zation and comprehension are identical phenomena.

Meaningful words are remembered better and recog-
nized faster, which is obvious in itself, but if these effects
are noticed on subjectively meaningless stimuli with hidden
semantics, it can be argued that through the change that is
necessary to store the stimulus, its semantic interpretation
was found. If the hidden semantic component of the stimuli
was not discovered during their transformation, then they
will not have any advantage.

The purpose of the study is to clarify the forms of
manifestation of the cognitive unconscious when pro-
cessing text material.

2 Hoffmann J. Active memory: experiment, experimental
studies and theories of human memory. Moscow, Progress Publ.,
1986. 308 p.

3 Lindsay P., Norman D.A. Human information processing.
Moscow, Mir Publ., 1974. 550 p.;

Hoffmann J. Active memory: experiment, experimental studies
and theories of human memory. Moscow, Progress Publ., 1986.
308 p.;

Norman D. Learning and memory. Moscow, Mir Publ., 1985.
159p.;

Agafonov A.Yu. Man as a semantic model of the world. Samara,
BAHRAH. M Publ., 2000. 336 p.
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The following experimental hypotheses are put for-
ward: 1) the cognitive unconscious significantly distin-
guishes relevant stimuli from irrelevant ones (fillers),
which is expressed in the fact that relevant stimuli are
(a) more often and (b) faster recognized than irrelevant
ones; 2) the cognitive unconscious significantly distin-
guishes inverted words from a meaningless set of letters,
which is expressed in the fact that inverted words will be
(a) more often and (b) faster recognized compared to
meaningless sets of letters.

METHODS

Sample

The study involved 112 people aged from 17 to
49 years (average age 24.65 years), including 49 men
and 63 women. All participants had normal or correct-
ed-to-normal vision and were native Russian speakers.
Each participant was familiarized with the informed
consent and gave voluntary consent to participate in the
study with subsequent data processing. The proposed
research hypotheses do not imply a more detailed col-
lection of demographic data. Neither social status nor
educational level are independent variables, since their
significant influence on the obtained results is not ini-
tially assumed. General characteristics of mental pro-
cesses are studied, which makes it appropriate to ab-
stract from private and individual characteristics of the
participants, moreover, these differences are taken into
account in the mathematical model.

Stimulus material

Inverted words, i. e. words spelled backwards (for ex-
ample, “privet” — “tevirp” (hello — olleh)), were chosen as
stimulus material. The stimulus material was based on
words of the Russian language included in the frequency
dictionary*, and was selected according to the following
rules: 5 letters, 2 syllables, a consonant is always capita-
lized, letters in a word are not repeated.

Further, stimuli that in their inverted form resembled
existing words were filtered. For example, the inversion
of the word “zakon” — “nokaz” (law — wal) resembles
the existing word “nakaz” (mandate), the inversion of
the word “nomer” — “remon” (number — rebmun) resem-
bles the existing word “remont” (repair, remount). It is
known that words with a missing or one extra letter are
highly likely to be read as a normal word due to the word
superiority effect.

The phonetic complexity of the syllable makes it diffi-
cult to pronounce and perceive the stimulus®; therefore,
stimuli forming in their inverted form phonemes that are

4 Lyashevskaya O.N., Sharov S.A. Frequency dictionary
of the modern Russian language (based on the materials
of Russian National Corpus). Moscow, Azbukovnik Publ., 2009.
URL: http://dict.ruslang.ru/freq.php.

3 Sarris M.E., Panagiotakopoulos C.T. Linguistic Effects
on Anagram Solution: The Case of a Transparent Language.
World Journal of Education, 2013, vol. 3, no. 4, pp. 41-51.
DOI: 10.5430/wje.v3ndp41.

atypical for the Russian language were selected. For ex-
ample, the word “muzey” (museum) in its inverted form
forms the unreadable “yesum”.

Due to the presence of very strict parameters for select-
ing the stimulus material, it was not possible to match
the selected words by frequency (ipm), but this parameter
was taken into account in the mathematical model.

As a result, 12 nouns that underwent inversion were se-
lected as target stimuli. 12 relevant — meaningless letter
combinations were formed based on the selected nouns:
the words were divided into syllables and mixed to form
a meaningless letter combination corresponding to the pre-
viously specified parameters. 24 meaningless filler stimuli
were created in the same way. Forming stimuli from
the same syllables in different sequences was supposed to
prevent their recognition by isolating smaller structural
units (chunks), since for correct recognition it is necessary
to preserve the entire stimulus.

Procedure

The study was conducted in person, in three stages,
using a specially developed program based on LabJS.

The first stage is a demonstration of the stimulus se-
ries. In the experimental task, participants are asked to
remember the presented letter rows (24 pcs., 12 — invert-
ed words, 12 — meaningless letter combinations).
The stimulus material is presented once, one after another,
the demonstration time of each stimulus is 380 ms. There
is a 36 ms break between stimuli so that the stimuli do
not overlap. In this experiment, we refused to use
a mask, since it additionally noisily interferes with
the stimulus, and we assume that inversion is an ana-
logue of noise that complicates the recognition of
the stimulus as a meaningful word.

The second stage is a recognition task. 48 single stimuli,
among which there are both relevant stimuli (inversion or
nonsense) and fillers, are sequentially shown to partici-
pants. The participants are asked to decide whether they
saw this stimulus at the demonstration stage or not.

The third stage is checking the awareness of
the stimuli. After completing all the experimental tasks,
the participants are informed that words were encrypted
among the stimuli shown, and are asked whether they
noticed this, and if so, they are asked to write down
the words that were detected.

The presentation format is on the monitor screen,
the decision on recognition of the stimulus is recorded by
pressing the button for the corresponding answer. The time
for making a decision is not limited, but the instructions ask
to answer as soon as possible.

Statistical data processing

The jamovi program (version 2.5.3) was used for statis-
tical analysis. The answer frequency analysis was per-
formed in the program using a Generalized Mixed Model.
The dependent variable was the participant’s response (re-
cognized — did not recognize), the factor was the stimulus
type (inversion, nonsense or filler), the categorical depen-
dent variable was logistic, and the cluster variables were
individual differences in stimuli and test participants.
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The results for the time of making a decision on
recognition were analyzed using a Mixed Model. Nume-
rical values of time in milliseconds were subjected to
logarithmation, and only logarithmic values were used in
the model. Such a transformation makes the distribution
closer to normal, softens the influence of extreme values
and outliers, and helps to analyze relative changes in
response time.

The selected statistical models are a more reliable ana-
logue of ANOVA, which has proven its effectiveness in
cognitive studies. It is assumed that the mixed model works
primarily with normally distributed data, however, it is not-
ed that violation of this rule does not usually lead to signifi-
cant problems [25].

To minimize type I errors, the results were adjusted ac-
cording to family-wise error control using the Holm mul-
tiple comparison method.

RESULTS

At the final stage of the experiment, the participants
were informed that there were inverted words among
the presented stimuli and were asked whether they no-
ticed this. Only 7 of the 112 respondents were able to
name meaningful words that were inverted, and they
usually named no more than 2 out of 12 such words.
It turns out that for the majority of respondents (94 %),
inverted words were subjectively no different from
a meaningless set of letters, and those respondents (6 %)
who noticed the inversions were able to report no more
than 2 words out of 12. The identified inversions were
excluded from further analysis.

Statistically significant differences were found in
the frequency of recognition of relevant stimuli and fillers
(Fig. 1): relevant stimuli (63 %) are recognized significant-
ly more often than false recognition of the filler (52.6 %)
(PHom=0.009) occurs. The absolute difference in frequency
appears to be insignificant, yet the participants show a con-
sistent tendency to recognize relevant stimuli, which is con-
sistent with the proposed hypothesis (1a).

0.7
0.6
0.5
0.4
0.3
0.2
0.1

Response frequency

Filler

Statistically significant differences were found in
the frequency of recognition of inversions and fillers
(Fig. 2): inversions (65.8 %) are recognized significantly
more often than fillers (52.6 %) (Prom=0.022). However,
no significant differences were found in the frequency of
recognition of inversions and meaningless sets of letters
(60.2 %) (PHoin=0.335), as well as meaningless sets of
letters and fillers (prom=0.231), which contradicts
the hypothesis (2a).

No statistically significant differences in response time
were found for previously presented (relevant) stimuli and
filler stimuli (Table 1): decisions on recognition of both
types of stimuli were made at approximately the same rate
(PHom=0.45). No significant differences in response time
were found among inverted words and meaningless sets of
letters (prom=0.3), which contradicts the experimental hy-
potheses (1b and 2b).

At the same time, a result classical for experimental
psychology was obtained: correct answers are given sig-
nificantly faster than erroneous ones (Table 2). It means
that respondents recognize relevant stimuli significantly
faster than make an omission error (pr»<0.001); re-
spondents erroneously recognize fillers significantly
slower than make decisions about their correct non-
recognition (puym<0.001); respondents recognize inverted
words significantly faster than make an omission error
(PHom<0.001); respondents recognize meaningless sets of
letters significantly faster than make an omission error
(PHm<0.001). Moreover, statistically significantly less
time is required to make the correct answer about recog-
nizing an inverted word compared to a meaningless set of
letters  (PHom=0.003) and correct non-recognition of
the filler (pom<0.001). Apparently, inversions do have
some advantage, albeit a very limited one.

DISCUSSION

According to the obtained results, our participants
do not demonstrate unconscious differentiation between
inverted words and meaningless sets of letters:

Relevant stimulus

Stimulus type

Fig. 1. Average values of recognition of relevant stimuli and fillers
Puc. 1. Cpeonue 3nauenus Ono3HAHUA PeNe6AHMHBIX CIUMYIO8 U PUIIEPO8
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Fig. 2. Average values of recognition of stimuli — inversions, meaningless sets of letters and fillers

Puc. 2. Cpeonue 3nayvenuss ONO3HAHUSL CMUMYILO8 — UHBEPCUL, DecCMbICIeHHbIX HADOPOo8 OYKE U puriepos

Table 1. Average time of response to different types of stimuli, ms

Taonuua 1. Cpednee spems omeema Ha pasHvle MUnbL CIMUMYI08, MC

Stimulus type Arithmetic average Standard deviation
Relevant stimuli 1,150 838
Inversions 1,104 672
Meaningless sets of letters 1,195 974
Fillers 1,200 935

Table 2. Average time to make correct and incorrect answers, ms

Taonuua 2. Cpeonee epems nPUHAMUS GEPHBIX U OUUUOOUHBIX OMBENO08, MC

Answer type
Stimulus type Correct Standard Erroneous Standard
answer deviation answer deviation
Relevant stimuli 1,076 706 1,275 1,011
Inversions 1,016 503 1,274 890
Meaningless sets of letters 1,142 872 1,276 1,106
Fillers 1,145 976 1,248 894

no significant differences are observed in either the
speed or frequency of recognition, which contradicts
the proposed hypotheses (2a and 2b). However, it was
found that the test participants significantly more often
recognized previously presented stimuli (1a), and a re-
sult classical for cognitive psychology was also ob-
tained — correct answers were given significantly faster
than erroneous ones. Consequently, the respondents
unconsciously distinguished between relevant stimuli
and fillers, despite the fact that they subjectively as-

sessed both types of stimuli as meaningless. This is
possible only when imprinting and storing what was
previously presented.

According to the previously introduced theoretical pro-
visions, the storage of presented information is possible
only when it is transformed, ordered and endowed with
semantic content. Since the relevant stimuli were success-
fully recognized, these processes occurred.

Some test participants reported in the post-experimental
interview that the stimuli presented to them evoked certain
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associations that helped them memorize and subsequently
recognize the stimulus. It is likely that the desired process
of semantisation of meaningless material occurred, but took
a different path than expected. This opens up the following
possibility for interpretation: participants do not manifest
a tendency to read unconsciously from right to left, the hid-
den semantic component is ignored, and the most adaptive
strategy for memorizing meaningless material is to endow
the stimulus with personal meaning. At the same time, if
the participants could report it to us, then this process oc-
curred consciously, which is contrary to the theory of
the “smart” cognitive unconscious.

The results of this study cannot be interpreted either as
a refutation of V.M. Allakhverdov’s theory or as evidence
of the limited capabilities of the cognitive unconscious.
Firstly, the alternative interpretation is argued against by
the speed of stimulus material presentation — 380 ms, which
is in the critical time window. This time is sufficient to see
and read the stimulus, but not enough for a conscious search
for an association, given that there are 24 such stimuli.
It seems improbable that the obtained results indicate con-
scious semantisation. Secondly, it is also worth considering
that when implementing an experimental study, there is
a non-illusory chance to obtain a false negative result both
due to the incorrect application of mathematical data pro-
cessing methods and due to inaccuracies in the experi-
mental design. It is likely that the obtained results may be
associated with the original experimental paradigm,
the “hidden pitfalls” of which have not yet been “polished”
by many years of research experience. Further testing of
the formulated hypotheses is planned using already estab-
lished experimental paradigms.

CONCLUSIONS

1. Relevant stimuli are recognized significantly more
often than fillers.

2. Inverted words are recognized significantly more
often than fillers.

3. No significant differences were found between
the recognition of inversions and meaningless sets of let-
ters, either in speed or in frequency.

4. Correct answers are given significantly faster than
incorrect ones.

5. Correct answers about recognizing inversions are
given significantly faster than other correct answers.

6. Incorrect answers for all types of stimuli are given
in the same time range.
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Annomayusn: JIuckyccuu BOKPYr BO3MOXKHOCTEH M OrpaHHYEHHN KOTHUTHBHOTO OECCO3HATENHLHOIO HE YTHXAIOT
C MOMEHTA TOSBIICHHSI 3TOr0 TePMUHA B HaydyHOM auckypce. Ocoboe BHUMaHHE HCCIeNOBaTeNel yAeNseTcs MpoLeccy
YTEHHS U CBSI3aHHOW C HAUM CEMaHTHUYECKOi 00pabOTKe, TaK KaK XPECTOMATHHHO CUUTAETCS, YTO OHU MPOUCXOIST UCKITFO-
YHUTENBHO CO3HATEIbHO. KOTHUTHBHAS TICMXOJIOTHS HAKOMWIIA BHYIIMTENbHBIA IMIMPUICCKUI MaTepuas, CTaBSIIHUN 0.
COMHEHHE CJIOKHUBIIIeeCs MojioxkeHue nen. MccnemoBanus B mapaaurMax artificial grammar learning, word superiority effect,
subliminal priming (aHT. «MCKyCCTBEHHOE WM3YYEHHE TPaMMATHKH», «3(P(EKT MpPeBOCXOICTBA CIIOBY, «IOATIOPOTOBBIN
NpaiiMHUHT») JAalOT JOCTATOYHO OCHOBAHHUH NPEIIoJaraTh CllocOOHOCTh KOTHUTUBHOTO OEcCO3HATENLHOTO K 00paboTke ce-
MaHTHYECKOTo MaTepuaiia. B HacToseM 3KCIepUMEHTAIFHOM HCCIIEJOBAHUH YTOYHSIOTCS (DOPMBI TIPOSIBIICHHST KOTHUTHB-
HOTo 0ECCO3HATENILHOTO MpU 00pabOTKe TEKCTOBOrO MarepHalia, a UMEHHO CJIOB, HAaIllMCAHHBIX CIIpaBa HaleBO (MHBEPCHH),
1 OECCMBICTICHHBIX OYKBEHHBIX COYETaHHM. VICTBITYeMbIe BBIIOIHIIOT MHEMUYECKYIO 33/1a4y Ha y3HABAHHE PaHEe MPEAbsIB-
JICHHBIX CTHMYJIOB B 4epene QuiuiepoB. IIpenmonaraercs, 4To CTHUMYJBI CO CKPHITOW CEMaHTHYESCKOW COCTABIISIONICH —
MHBEPTHPOBAHHBIE CJIOBA — OyIyT 001a1aTh MPEUMYIIIECTBOM B CKOPOCTH U YacTOTE y3HaBaHHUs, 10 CPABHEHHIO C OeccMbIC-
JICHHBIMU OYKBEHHBIMH COUYETAHUSIMHU, a (HUILIEPhI OyAyT Yy3HABATHCS MEIUICHHEE U PEXKe, HEKEIU paHee MPebsSBICHHbIC,
peneBaHTHBIE CTUMYJIIBL. VIcKOMBIX 3(h(eKTOB 00Hapy)eHO He ObIIO, OHAKO HAOII0AAeTCs KIIACCHIECKHH JUTl KOTHUTHBHOM
TMICUXOJIOTUU PE3YJIbTAT. BEPHBIC OTBCTHI JAIOTCA 65101“pee OH_II/I60‘{HBIX, a BCPHBIC y3HaBaHHUA MHBCPTHPOBAHHBIX CTUMYJIOB
TIPOUCXOIAT OBICTpEE BCEX, UTO, IyCKail  KOCBEHHO, CBUIIETENBECTBYET O OECCO3HATEIFHON ceMaHTHYeCcKoi 00paboTke. EcTh
OCHOBaHHS T10JIaraTh, YTO TUIOTE3bl HE YIAJOCh SKCIIEPUMEHTAILHO MOATBEPAUTH BBHJY HCIIOIB30BAHHS OPUTHMHAIBHON
HCCIICIOBATEIbCKOM MapaaurMel. [ITaHUpyeTCs HCCIeMOBaHME C KMCHOJIB30BAHUEM KIIACCUYECKOW mMapamurMmbl subliminal
priming (aHTII. «TIOATIOPOTOBBII MPAMKUHT») [UTI TOBTOPHOMN IMPOBEPKH BBIIBUHYTHIX THIIOTE3.

Knrouegvle cnosa: KOTHUTHBHOE OeCCO3HATEIIFHOE; TPAHMUHT; IMIUTUIIUTHOE HAY9YEHHE.

Jlna yumupoeanusn: banmko A.B. O0paOoTKa KOTHUTHBHBIM OECCO3HATEIILHBIM CTHMYJIOB CO CKPBITOW CEMaHTHUKO# //
JlokazarenbHas nemaroruka, ncuxonorus. 2025, Ne 1. C. 49-56. DOI: 10.18323/3034-2996-2025-1-60-4.
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