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Abstract: The relevance of this study is changing society. This manuscript is
determined by the modern requirements focused on discussing the development
related to both the structure of the of cognitive independence, through
learning process and the results of humanities classes, among students
training and educating the younger studying mathematics at a basic level of
generation in the context of globalization the new federal state educational
and informatization of a rapidly standard. The purpose is to find
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pedagogical conditions that contribute to
the development of the cognitive
independence of students in humanities
while studying mathematics at a basic
level. The authors provide a logical and
didactic analysis of the existing basic-
level ~mathematics textbooks and
describe the features of the students in
the humanitarian classes. The authors
substantiate the pedagogical conditions
required for the development of
cognitive independence among these
students: enrichment of the content of the
humanitarian subject areas with an
educational and methodological
complex aimed at developing cognitive
independence; the involvement of
students in the humanitarian classes to
develop an independent cognitive
process under the condition of using the
educational information environment.
These conditions are said to activate
mental activity, contributing to the
development of cognitive independence
in the study of mathematics. The authors
describe  pedagogical approaches
(activity-oriented, personality-oriented,
information-communicative, and
competency-based approaches) that
contribute to the development of

students’ cognitive independence. The
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authors present the research methods

(assessment of motivation for learning
activities, observation of the
manifestation of students’ strength-will
during tasks, the quality of knowledge in
mathematics). The authors conducted an
experiment on the implementation of
sound pedagogical conditions, the results
of which are described in this
manuscript. The introduction of the
proposed pedagogical conditions into the
educational process is of practical
importance and is expected to contribute
to the effective development of cognitive
independence, through humanitarian
classes, among students studying
mathematics.

Keywords: independence, cognitive
students,

activity, pedagogical

conditions, approaches.

Introduction

In the documents on the
introduction and implementation of
Federal State Education Standards
(FSES) of secondary general education,
considerable attention is paid to
improving the quality of subject
knowledge, the formation of universal
educational activities, and research
skills. Thus, V. S. Avanesov (2017)
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states that “it is necessary to create own
educational process, suitable for each
student, according to its development
path, with own estimates of the growth

of educational achievements”

(Avanesov, 2017).

According to E. A. Sedova
(2015), over the past decades, the actual
content of school mathematics has
become more saturated due to the
introduction of new sections and, at the
same time, more abstract. The problem
of developing the cognitive
independence of students in the study of
mathematics at a basic level requires
special attention since there are more
students of mathematics at this level
(future philologists, lawyers, historians,
artists, athletes, etc.) than students in the
natural sciences. V. N. Klepikov (2017)
finds that at present, most modern
schoolchildren have a clip way of
thinking, and when studying
mathematics, he offers a method of
plastic modeling and interpretation of
texts. Students of the humanitarian
classes, in virtue of their physiological
characteristics, need a different approach
to the study of mathematics. They have
mostly visual-figurative thinking, their
visual perception is well developed, their
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imaginative memory predominates, their

generalization ability is less developed,
their arbitrary memorization is poorly
developed, and their personal qualities
include those that make them dreamers,
visionaries, quick-witted, curious, and
sociable, among others.

At the present stage, in the
process of teaching mathematics, the
parallel development of the cognitive
independence of students becomes
necessary. However, to date, as shown
by the analysis of mathematics
textbooks, a survey, and the conversation
with  teachers and students, the
constraining factor in the formation of
cognitive independence in mathematical
education is insufficient consideration of
the characteristics of students in
humanitarian classes; the task material in
the textbooks does not arouse interest in
the subject and does not meet the needs
and capabilities of students in
humanitarian classes.

The process of developing
cognitive independence in high school
students is entirely dependent on both the
student and the teacher's actions; it is a
form of self-realization and self-
organization of the student and the

teacher's effort in organizing the students’
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cognitive activity. Therefore, it is
necessary to create  pedagogical
conditions for the development of the
cognitive independence of students in
humanitarian classes in the study of
mathematics. During the study, the
following tasks were solved:
Conversations ~ with  teachers  of
mathematics and a survey of students in
humanitarian  classes  were  held;
textbooks and didactic materials in
mathematics intended for teaching at a
basic level were analyzed; pedagogical
conditions aimed to help develop the
cognitive independence of students of

humanitarian classes were substantiated.

Literature Review

Recognizing the work of
domestic teachers and psychologists,
whose studies note that the independence
and creative activity of students develop
most intensively in the process of their
independent cognitive activity and in the
development of their thinking and
abilities, the authors especially consider
the work of modern researchers O.V.
Petunin (Petunin, 2016) and V.N.
Pustovoitov (Pustovoitov, 2010).

The involvement of students in

the study of mathematics and the

670
problems of mathematical education

abroad are addressed in the research by
Amy Roth McDuffie (McDuffie, 2018),
Carolyn A. Maher (Maher, 2018), Doug
Clarke (Clarke, 2018), Fou-Lai Lin (Lin,
2018) and others. The problem of the
development of cognitive activity and
the influence of students’ physical
activity in mathematics classes have
been extensively represented abroad by
researchers such as Jozef Simuth
(Simuth, 2015) and Katherine B. Owen
(Owen, 2018). The introduction of
digital technologies in the educational
process and its problems and prospects
have been extensively explored by E. A.
Barakhsanova, V. M. Sawvinov, E. Z.
Vlasova, M. S. Prokopyev, I. V.
Gosudarev et al. (Barakhsanova, 2016).
The study of mass communication in the
young generation in the information
society and the impact of information
and communication technologies on
students can be found in the works by
E.A. Barakhsanova, I.I. Mulgarov, et al.
(Mulgarov, 2016). R.A. Yafizova, A.D.
Nikolaeva, and Yu.A. Koshevarova, et
al., show the implementation of
interactive teaching methods in the
educational process in the works
(Yafizova, 2016).
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When talking about the
development  of the  cognitive
independence of students in the
humanities classes in the study of
mathematics, it comes to creating
conditions, based on the characteristics
of students with a humanitarian mindset
and justification of these pedagogical
conditions.

At present, modern education is
focused on a personality-oriented
approach, providing individual learning,
considering their capabilities and needs.
In these conditions, independent work
becomes one of the priority means of
training and education; it forms such a
personality quality as independence,
which is expressed in the ability to set
certain goals and objectives, to achieve
their achievement on their own without
outside help (Rohaeti, 2019).

Therefore, while working on
the development of students' cognitive
independence, the teacher should create
favorable conditions for maintaining
curiosity; supplement it with new
motives that go from the content of
training, forms and methods of
organizing cognitive activity, from the
style of communication with students

and the students themselves. The teacher
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should adhere to the following provision:

whether the student realizes the need for
teaching; seeks to deepen the knowledge
gained; what are the student's interests -
steady, fleeting; can cope with their
unwanted motives, etc.

A motive is a human's impulse
to action. The main task of a teacher is to
educate the motivation of learning
(Markova, 2017).

Considering the above
arguments, the compilation of an
educational and methodological
complex aimed at developing cognitive
independence, considering the
peculiarities of humanities, is being
updated. A training package is a set of
systematic educational materials
designed to ensure the organizational
and substantial integrity of the system,
methods, training tools aimed at the
formation and development of students'
cognitive, creative activities, etc.

The selection of school content
is the most important step in creating a
learning model. The most significant and
relevant of them were identified by L.A.
Krasnova, in high school to pay attention
to the following direction in the selection
of the content of mathematical

education: firstly, considering the key
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trends and factors of modern reality,
acting as a sociocultural basis for
highlighting content elements; secondly,
a set of principles defining the
methodological basis for the selection of
elements of the content of education.
Moreover, in this regard, the authors note
that humanitarian education is reserved
in the methodological basis for the
selection of elements of the content of
education among the totality of
principles (Krasnova, 2017).

The task material for students
must meet the following requirements:
firstly, it should be interesting,
fascinating, entertaining and cause a
desire to solve a problem; secondly, it
should consider individual
characteristics, meet the needs and
capabilities of students (Rakhmatullina,
2015). This implies compliance with the
variability in the selection of tasks.

Therefore, as the  first
pedagogical condition, the authors will
consider the enrichment of the content of
the subject areas of the curriculum of the
humanitarian classes with an educational
and methodological complex aimed at
developing cognitive independence.

In substantiating the second

pedagogical  condition  for  the
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development of cognitive independence

of students in the humanitarian classes,
the authors will proceed from the
activity-based nature of cognitive
independence and the characteristics of
students in the humanitarian classes.
Based on the priority of visual-figurative
thinking, visual memory, emotional
perception of students in the
humanitarian ~ classes, it  seems
appropriate to involve them in a
cognitive independent process in the
conditions of using the information
educational environment.

The creation of an information
and educational environment,
considering the specific needs of
students in the humanitarian classes,
contributes to the  independent
acquisition of knowledge and the
qualitative assimilation of information,
automation of the processing of learning
outcomes and progress in learning. The
use of the Internet and the technologies
based on its use in the educational
process is a powerful means of
introducing interactive teaching
methods. In the organization of any
educational process, the advantages of
using information technology tools

increase, in this case, the teacher ceases
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to be a living source of knowledge,
which becomes a creator of resources, a
companion, an inspirer of students'
independent activities (Laptev, 2016).
Below, the authors provide
didactic opportunities for the use of
information technology (IT) in the
educational process for the following
purposes: expansion of the educational
environment; assistance in the research
process, results measurement, and
computer simulation of the studied
subjects; automation of computing
activities; automation of information
retrieval activities for the collection,
accumulation, storage, processing, and
transmission of information; computer
visualization of educational information;
formation and improvement of skills;
consolidation of knowledge;
assimilation control; and generalization
(Ziyautdinova, 2015; Laptev, 2016).
The use of IT tools in lessons
and for the creation of an informational
and educational environment s
necessary but insufficient for the
development of students’ cognitive
independence in humanitarian classes.
The authors assert that, given the
psychophysiological characteristics of

students in humanities classes, the

673
development of cognitive independence

is possible only if teachers implement
interactive learning using IT tools in the
educational process. Interactive learning
technology involves active and close
communication about all subjects that
are used in the pedagogical process. The
use of  project-based learning
technology, web-quest technologies,
research technologies, developmental
learning technology, problem-solving
skills, and differentiated learning can
most efficiently facilitate students’
involvement in an independent cognitive
process.

When instructors use IT tools to
enhance the educational process,
students can learn how to analyze
information, process data, model
problems, design objects, and visualize
numerical data. Under this assumption,
the authors formulate a second
pedagogical condition  for  the
development of cognitive independence
in humanities classes: the involvement of
students in an independent cognitive
process using the  educational
information environment.

The implementation of an
activity-oriented, personality-oriented,

information-communicative, and
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competency-based approach to teaching cognition personally  meaningful,

is the fundamental factor that influences
the  development of  cognitive
independence for students in humanities
classes. This active approach, which is
tailored to the student’s personality,
becomes the foundation for project
activities in problem-based learning.
Notably, the technology used in the
interactive  teaching method  for
integrated learning must be closely
related to the personality of the student.
Personality-based learning fulfills a
social role by facilitating communication
with other people, providing useful
activity, and developing each student’s
personal plan for learning; thus, it uses
the social environment, which is the
main source of development of the
student’s personality, to foster cognitive
independence.

A personality-oriented
approach  considers the student’s
psychophysiological characteristics,
adhering to a differentiated, individual
approach in the pedagogical process. The
main objective of this technology is to
coordinate training and learning (the
main sources of cognition); this dynamic
relationship should be provided by

educational technology that make

emotionally rich, and aimed at satisfying
the cognitive needs and interests of each
person, regardless of their abilities and
educational achievements. In this
approach, partnerships arise between the
teacher and the student, a respectful
attitude to each student and acceptance
of them, as they are (Isakhanova, 2017).

One of the most effective
pedagogical  approaches in  the
development of cognitive independence
of students is the information and
communication  approach.  Modern
researchers, such as V.P. Bespalko, V.V.
Mironov, V.V. Laptev, M.S. Nikolaev,
and others, propose the use in the
educational process of information and
communication technology tools that
effectively ensure individualization,
differentiation  of  education, the
formation of independent activity, the
development of interest, the
effectiveness of the educational process,
etc.

Modern education cannot be
imagined without a competency-based
approach. A.K. Markova, S.l. Osipova,
etal. contributed a lot to the development
of the competency-based approach. The

competency-based approach in
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education is oriented in the formation of
universal educational actions in students
of a comprehensive school, i.e. the use of
acquired knowledge and skills in various
situations. The context of such an
approach helps to amend the content of
education, to provide the use of new
forms and technologies of training and
wider opportunities for students to
develop the ability to self-education and
self-development, and to use the
acquired
(Osipova, 2017).

Summarizing what has been

knowledge in  practice

said above in the aspect of a theoretical
study of the development of cognitive
independence of students in the
humanitarian  classes,  with  the
justification of pedagogical conditions
based on activity, personality-oriented,
information-communicative, and
competency-based approaches, based on
the age, individual characteristics of the
students in humanitarian classes, the
authors come to the following
conclusions:

— Pedagogical conditions are
substantiated, which hypothetically will
contribute to the development of
cognitive independence of students in
the humanitarian classes of high school:
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1) enrichment of the content in the

subject areas of the curriculum for the
humanitarian classes of high school with
an educational and methodological
complex aimed at developing cognitive
independence; 2) the involvement of
students in the humanitarian classes in a
cognitive independent process in the
conditions of using the educational
information environment;

- The need to use a poly-
paradigm approach is substantiated,
including the systemic unity of activity,
personality-oriented, information-
communicative and competency-based
approaches in learning, focused on the
development of cognitive independence
of students.

Materials and methods

The methodological basis of the
study is the activity, personality-
oriented,  information-communicative
and competency-based approaches in the
study of mathematics by students in the
humanities, using modern educational
technologies. The  authors  used
theoretical and empirical methods
(observing students in the study of
mathematics, interviewing students and

talking with teachers of mathematics), as
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well as a pedagogical experiment. Rural
schools were chosen for this study:
Khatystyrskaya Primary and Secondary
General ~ School, Aldan  region;
Momskaya Secondary General School,
Momsky district; and Beidiginskaya
Secondary General School, Ust-Aldan
district, with 68 students participating.
These schools were chosen because they
are far from the center so there is limited
or no internet access, which is the most
powerful means of obtaining instant,
necessary information for teaching.
Instead the teachers use mainly
textbooks and additional literature.

The purpose of this study was to
investigate the development of cognitive
independence in students in the
humanities classes in the study of
mathematics. The following components
were selected as indicators of the
formation of independent cognitive
activity: motivation for educational
activities; the manifestation of willpower
when achieving a goal; and the quality of
mastering the subject. The following
methods were used to identify these
components: assessment of motivation
for learning activities, monitoring the
manifestation of the willpower of
students in the performance of tasks and

the quality of mathematics knowledge;
and the analysis of the results obtained.

The authors used the diagnostic
methodology for educational motivation
of students proposed by N.P. Fetiskin,
V.V. Kozlov and G.M. Manuylov
(Fetiskin, N.P., 2002) They proposed a
questionnaire  consisting of 21
statements. For each of the seven
components of motivation there are three
corresponding statements. The
respondent rates each of the answers on
a 4-point scale: 0 for “almost irrelevant”,
1 point for “partially relevant”, 2 points
for “noticeably relevant”, 3 points for
“very relevant”. The components of
motivation are as follows: 1) cognitive;
2) communicative; 3) emotional; 4) self-
development; 5) the position of the
student; 6) achievements; 7) external
(rewards, punishments).

To identify the manifestation of
the students' willpower when performing
certain activities, the observational
method to evaluate volitional qualities
developed by A.l. Vysotsky was used
(Istratova, 2010). Signs of willpower are:
1) independence; 2) perseverance; 3)
exposure; 4) organization; 5) initiative.

Verification and control work in

mathematics was carried out to verify the
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quality of assimilation of material in
mathematics and to identify the quality

of knowledge in mathematics.

Results

The experiment was conducted
from 2016 to 2018 for students in the
10th and 11th grades. In the 10th grade
(academic year 2016-2017), the work
was carried out to identify the level of
development  of the  cognitive
independence of students in the study of
mathematics. For this control tests in

mathematics and the  diagnostic
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measures to identify motivation and

willpower of students were presented,
and pedagogical conditions were
created. At the end of the experiment, in
the 11th grade (academic year 2017-
2018), control diagnostics were carried
out. The results on the indicators of the
development of cognitive independence
are provided in the tables below.

The results of the ascertaining
and control stages for identifying
educational motivation are shown in
Table 1.

Table 1 - The results of educational motivation at the beginning and end of the

experiment, in percentage

U= - - -
° Components of educational motivation °
>
] H T
(&) — <5} [} g =

® = < £ = s 9

o wn [ wm — [72] [<b)
5 2|2 = |5 S £85 2 |EEES
ES|o E 2| g = 21585 48 3 ¢§¢
5 3 8 = ) g 8l8 818 838 £ ag<g

<
the beginning of the experiment

68 57.4 67.6 44.1 71 64.7 |53 59.7
the end of the experiment
68 82.3 76.5 54.4 79.4 76.5 | 55.9 71.2

In regard to the assessment of
students’ motivation, over 85%

corresponds to the optimal level, 65%—

84% to a sufficient level, and 40%—64%
to a low level. As illustrated in the table,
at the beginning of the experiment,
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students demonstrated low motivation
for educational activity (59.7%), and
educational motivation increased by the
end of the experiment corresponding to
71.2%.

The manifestation of the
students’ willpower was revealed by
observation over a two-year period. At
the beginning of the experiment, of the
selected components of willpower, the
smallest indicator was the independent
activity (32.3%) of students, which is an
indicator of lack of interest and
motivation in the study of mathematics;
39.7% showed weak initiative (i.e., the
authors did not attempt to identify a
rational solution to approach the problem
creatively, etc. They were not

particularly persistent (persistence was

678
41.2%) in achieving the goal, e.g., they

could leave the problem unsolved due to
a lack of understanding of the conditions
of the problem or because of
cumbersome calculations, among other
reasons.

By the end of the experiment,
the general indicator of the manifestation
of willpower among students had
increased by 13.9%, i.e., if the number of
high school students showing strong-
willed qualities for achieving the goal at
the beginning of the experiment was 29,
then by the end of the experiment the
number was 38.

The results of the diagnostic
data on the strength of the willpower of
students are presented in Table 2.

Table 2 - The results of the diagnosis of the strength-will of students in the

implementation of actions, in percentage

number | will-power components averag
of e value
student | independenc | perseveranc | exposur | organizatio | initiativ

S e e e n e

the beginning of the experiment
68 32.3 41.2 51.47 48.5 39.7 42.6
the end of the experiment
68 55.9 54.4 63.2 57.6 51.5 56.5




Periddico do Nucleo de Estudos e Pesquisas sobre Género e Direito

P= ~Goiera
hsj Ireite

The quality of knowledge in
mathematics was evaluated using the
control work proposed at the beginning
and end of the experiment; the results are
shown in Table 3. The results of the
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ascertaining stage testified to the need to
use new approaches, means, and
technologies of instruction in the

mathematics lessons for the formation of

independent

students.

cognitive  activity of

Table 3 - Summarized data of the verification work in schools at the beginning

and end of the experiment, in percentage

2017-2018
2016-2017
number of students (the 11th | mark
(the 10th grade)
grade)
68 30.9% (21) 47 % (32) "4" and "5"
69.1% (47) 53% (36) positive grades
The table shows that an
additional 11 students wrote a quality Discussion
control assessment, which corresponds Reasonable pedagogical

to an increase of about 16% from the
initial indicator.

The results of the assessments
allowed for concluding that the use of
tasks in mathematics lessons is effective,
the plot of which contains social,
cognitive, practical, historical, regional,
vocational, and interdisciplinary
significance; the use of various modern
pedagogical technologies in the lessons

of mathematics.

conditions contribute to the development
of cognitive independence of students in
humanitarian classes and  the
manifestation of activity in the study of
mathematics.

The experiment consisted of
three stages: ascertaining, forming, and
control stages. The first stage involved a
survey of teachers to identify which
textbooks teach are used in teaching

mathematics; conversation with students
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to identify a motivation, interest in the

study of mathematics; primary
diagnostics of the level of training in
mathematics at a basic level; logical and
didactic analysis of textbooks in
mathematics. The second stage involved
the creation of pedagogical conditions
(the compilation and use of a training
package in mathematics that meets the
needs and capabilities of students in the
humanities), the use of active,
personality-oriented, information-
communicative and competency-based
approaches, modern methods,
technologies and tools that are aimed at
developing cognitive independence in
learning mathematics. The third stage
involved the control diagnostics of the
training level in mathematics and the
analysis of results.

The main types of work that the
authors used to develop the cognitive
independence of students in mathematics
classes included: solving problems with
regional content; solving historical,
practical, cognitive tasks; conducting
integrated lessons; use of modern
educational technologies; reflection, and
use of differentiated tasks.

Four assessments were carried

out to determine the level of advanced

680
training in mathematics, an indicator of

the  development of  cognitive
independence in the study of
mathematics.

It is notable that in school
education for the development of
cognitive independence of students,
attention should be paid to the
professional growth and personal
development of the teacher. The
professional skill of the teacher, his
example and personal qualities help

students learn, imitate, and develop.

Conclusion

The development of the
cognitive independence of students in
humanitarian classes in the study of
mathematics is most effective if:

— Pedagogical conditions are
used that consider the possibilities and
desires of students;

— Age, individual
characteristics, and personal qualities of
students are considered,

- Activity-oriented,
personality-oriented, information-
communicative, and competency-based
approaches are employed extensively.

The educational  material,

properly selected per the goals, teaching
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methods and forms of organization of the
educational process, contribute to the
formation of basic knowledge; the search
for a rational approach in solving the
problem; systematization of acquired
knowledge; the development of logical
thinking; conducting simple experiments
and research; conscious determination of

the future profession.
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