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Abstract. The problem which is solved by this research is due to the need to resolve the contradiction between
the requirements of the modern economy for the quality of mathematics training of future specialists and an
insufficiently developed methodological base for training graduates that meets these requirements.

The aim of the study is to theoretically substantiate and experimentally test the effectiveness of the
personalized model of teaching mathematics by means of interactive shorty stories to improve the quality of
educational results of schoolchildren.

The research methodology is the analysis and generalization of literature on the problems of improving
the quality of mathematics education, the use of digital technologies to personalize learning. The following
empirical methods were used: observation, analysis of the results of work in the AXMA Story Maker
application (choice of answer, number of attempts to find a solution, read publications, etc.). In the experiment
the Fisher criterion was used to process theresults.

Research results. The work clarifies the essence of the concepts “personalized learning model”, “visual
short story” and highlights the didactic functions of interactive short stories in relation to mathematics education.
The authors described directions of activities at mathematic, in which the personalized educational model is a
condition for the successful implementation of personal trajectories.

The conclusion summarizes the features that should be taken into account when designing the
personalized learning model: correlating the didactic purpose and the result of work in the nonlinear
environment, choosing a plot for a short story, personalized trajectory of cognition,etc.

Keywords: mathematics education, digital technologies, interactive environment, visual short story,
personalization of learning, AXMA Story Maker.

Introduction e-learning can be used in the implementation of

The relevance of the presented study is due to the
following factors:

1. The educational policy of the modern
digital school is aimed at improving the quality of
education. In particular, the provisions of the
federal law “On Education in the Russian
Federation” establish that distant technologies and

educational programs, including mathematics. In
the context of introduction of the state standard of
basic general education, which takes into account
the principles of the system-activity approach, the
use of interactive technologies acquires particular
relevance.

2. Mathematics education is an integral part
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of general education. Mathematics, which is
reasonably proved by A. S. Kotyurgina et al., is one
of the basic subjects at school, it supports the study of
other disciplines (physics and mathematics,
humanitarian, tc.). In modern conditions a certain
amount of fundamental mathematics knowledge,
knowledge of mathematics methods are becoming
compulsory elements of the culture of the nation. In
addition, learning mathematics performs
developmental functions: intellectual skills, which are
necessary for any person, regardless of what field of
the activity the person will be engaged in the future,
are formed.

3. Inthe theory and methodology of teaching
mathematics, according to E.A. Perminov, D.D.
Gadzhiev, M.M. Abdurazakov much attention is paid
to the search and implementation of new methods and
means for high-quality training of graduates of
secondary schools to consciously use mathematics
knowledge and skills necessary for their future
professional activities, and the formation of holistic
ideas about this science as part of the common human
culture.

4. Modern education analysts at the
Higher School of Economics under the leadership
of L. Lyubimov are developing the author's Concept
for the Modernization of Education and believe that
the new society needs people who can independently
make decisions, ... predict their possible
consequences”. The inclusion of interactive digital
means in the educational, cognitive, mathematics
activities of students should contribute not only to
increasing academic performance in mathematics,
but also to contribute to the holistic development of
the personality, the realization of creative abilities
and cognitive interests of each student.

In other words, innovative pedagogical
technologies and modern digital resources should
be the basis of the information educational
environment that takes into account individual
personality traits. N.I. Isupova, T.N. Suvorova
argue that in the modern personified educational
space, digital resources should complement and
expand the range of educational and cognitive
influences, enrich cognitive practice, and promote
the mastery of the culture of thinking.

Such thinking, according to M. Novitasari et
al., is most in demand in the modern society

(science, industry and economics), since the
corresponding intellectual activity supports
decision- making in an uncertain future. The visual
component of interactive media affects visual and
emotional memory.

Thus, there is a practical need for the use of
interactive digital tools to improve the quality of
teaching mathematics in the personified
educational space.

Research purposes and objectives

The purpose of the study is determined from the
need to study the features of the development of a
personalized model of teaching mathematics by
means of interactive short stories to improve the
quality of mathematics education.

The following were identified as the main
objectives:

— to clarify the essence of the concepts:
“personalization of learning”, “personalized
learning model”, “visual interactive short story” in
the context of the requirements of the digital
school;

— to describe the didactic potential of
AXMA Story Maker as a visual interactive short
story development tool;

— to design a personalized environment
for teaching mathematics based on interactive short
stories, focused on improving the quality of
educational results of schoolchildren;

— to describe the directions of the
cognitive activity of schoolchildren in the AXMA
Story Maker environment;

— to present the system of the teacher's
work on the structure of the visual interactive short
story, its text (task) component;

— to experimentally test the effectiveness
of the developed teaching methodology by means
of interactive short stories to improve the quality of
mathematics education of specialists of the future.

Relevance

Literature review
The analysis of Russian and foreign scientific
works on the research problem is carried out in
three directions:

1)  search for new methods and means in
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teaching mathematics to improve the quality of
mathematics education;

2) identifying the didactic potential of
digital technologies to support the personalization
of teaching mathematics;

3) generalization of the experience of
using modern interactive methods and tools when
teaching mathematics.

The inclusion of interactive short stories and
educational quests in the cognitive activity of
students are current directions for the development
of the didactic system. E.A. Perminov, D.D.
Gadzhiev, M.M. Abdurazakov also conclude that
in the general system of knowledge there is an
increase in the importance of mathematics, the
penetration of mathematics models and methods
into various spheres of human life. In these
conditions in the theory and methodology of
teaching mathematics it is necessary to pay more
attention to preparing graduates of a general
education school for the use of mathematics
knowledge and skills which are necessary for their
future professional activities and the formation of
ideas about this science as part of a common human
culture.

N.A. Urvanova notes that high-quality
teaching mathematics in the digital school
presupposes the active inclusion of interactive
digital means in educational and cognitive
activities of students. Their choice and application
should contribute to increasing academic
performance in mathematics, the realization of the
creative abilities and cognitive interests of each
student.

It is the mentor of the digital school who can
and should choose personalized learning
technologies that maximally work to form the type
of thinking and way of action that is in demand
in the digital society. Other authors complement
these ideas and argue that distant technologies, e-
learning, interactive tools and activity methods
should be used when teaching mathematics. N.A.
Urvanova also formulates the condition that
innovative pedagogical technologies and modern
digital resources should be the basis of the
educational environment, adjusted to individual
personality traits.

N.A. Urvanova notes that in such a specially
designed educational model the student receives

maximum conditions for the development of “the
ability to learn”. Researches on the study of the
issues of personalization of learning and the use of
digital technologies to design a personalized
learning model were also analyzed.

For example, N.V. Chernyaeva reasonably
argues that an important direction in the
educational policy is the transition from “mass”
education to the personalized one. According to the
author, the main aim of personalized learning is to
provide conditions for self-realization of students.
N.V. Savina notes that in the personalized
educational model the student receives maximum
conditions for the development of “the ability to
learn”. Appropriate conditions must be supported
by the personal educational route, a trajectory of
cognition, curriculum, and information
environment.

E.N. Nikolaeva, I.P. Egorova prove that with
the help of interactive methods it is possible to
increase academic performance in the subject, the
involvement of students activities, thereby
contributing to the personalization of learning.
Including interactive techniques has a beneficial
effect on creative, critical and creative thinking.

E.A. Levchenko, A.V. Mantorova describe
the concept of a visual interactive short story
"Getting Through" as a variant of the development
of creative thinking, imagination and formation of
foundations of the scientific worldview. However,
such interactive tools have been developed only for
classes in history, literature, and English.

Thus, Russian  modern  researchers
convincingly prove that the inclusion of interactive
services for visual short stories and quests in
educational and cognitive activities not only meet
the goals and challenges of the education system,
but also allows to prepare demanded and
competitive professionals of the future for the
country's economy.

Analytical work in this part of the study was
also carried out in three directions.

As part of the first direction, it should be
noted that foreign scientists are unanimous in the
opinion that it is educational achievements in
mathematics that are the basis of quality education
in general. In particular, J. Park et al. reasonably
argue that mathematics knowledge acquired in
primary school determines the success of further
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education, readiness of adolescents to think
independently, and to the reasoned activity.
Researchers identify  five conditions for
personalized learning: formation of subject-
oriented skills; development of thinking (critical,
analytical); support of students by the teacher; use
of various didactic methods, forms and means of
teaching (for example, electronic educational
resources, simulators, educational and interactive
quests); use of information technologies when
teaching.

According to S.K. Bawa, R. Kaushal, J.K.
Dhillon, development of personalized learning is
one of the priorities of modern mathematics
education. The authors conclude that the use of
information technologies can improve the quality
of teaching mathematics.

A. L. Alfaro-Arce, M. Alpizar-Vargas study
the didactic potential of multimedia programs
(combining text, sound and music, graphics,
animation and still images) in teaching elementary
mathematics. Based on statistical data they
substantiate the effectiveness of such multimedia
applications for the development of mathematics
skills.

In turn, an increase in literacy, formation of
the critical worldview is the basis for the
preparation of future generations. According to the
provisions of J.F. Harding et al. personalization is
the creation of the learning environment which
matches unique abilities and needs of the student in
order to achieve the potential of students (qualities,
talents). Personalization is a process during which
the subject acquires individual properties and
qualities that allow him/her to fulfill a certain social
role, to build relationships with other people.

Materials and methods

The following methods were used in the study:
theoretical analysis and generalization of scientific
literature on the problems of improving the quality
of mathematics education; using digital
technologies to personalize learning; didactic
potential of visual interactive literature as a kind of
computer games.

The main methodological principle of the
study is determined by the key condition for
personalized learning and presupposes the freedom
to choose the educational path. This principle of

choice is realized in the space of the interactive
short story. The interactive short story is both a
learning tool and a play space. Interaction with the
user in the visual interactive environment is
implemented mainly with the help of textual
information. The text can be accompanied by
video, images, sounds.

The use of interactive short stories in
teaching mathematics is supported by the
following system of didactic principles:
accessibility, consistency, connection between
theory and practice, conscious activity, individual
approach, cooperation. On the other hand, teaching
mathematics (the study of rigorous scientific facts,
mathematical calculations, etc.) is supported by the
artistry of the text, ideas in the imagination of the
user-player, plot, and interaction of characters.

To obtain up-to-date information on
gualitative ~ changes in the educational
achievements of students in mathematics the
following empirical methods were used:
observation, analysis of work results in the AXMA
Story Maker application (choice of answer, number
of attempts to find the right solution, study of
theoretical material in publications, use of audio
background, etc.).

The use of tools for designing visual
interactive short stories was carried out as part of
the course “Entertaining mathematics”. This
course is included in extracurricular activities of
personality development in secondary school Ne 11
in Kirov.

Despite the fact that for the implementation
of interactive short stories there are many software
tools (Twine, Quest, Apero, Kvester, AXMA Story
Maker, etc.), the research uses the AXMA Story
Maker application as a software tool. Its main
advantages include the fact that using the
application does not require programming skills,
simplicity and convenience of the user interface,
availability of ready-made templates for
publications, support for various languages
(Russian, English), the application provides a wide
range of functionalities for designing visual travel
games, interactive short stories.

Statistical processing of the research results
was performed using the Fisher test.

The base of research
The use of design tools for visual interactive short
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stories was carried out as part of course
“Entertaining mathematics”. This course is
included in extracurricular activities of personality
development in secondary school Ne 11 in Kirov.
121 students of grade 7 were involved in work with
interactive short stories. The average age of the
respondents was 13 (51 % girls and 49 % boys).

The sample was not random. An input
control was organized to form the experimental and
control group, the control included five tasks. The
tasks were designed according to the principles of
didactics. The content of the tasks meets the
requirements of the standards of International and
Russian education. To ensure conditions for group
homogeneity, the same teacher conducted classes
on the basics of mathematics for all students.

This teacher also formulated systems of
educational tasks, directed information interaction
in the process of solving problems by
schoolchildren in the AXMA Story Maker
environment. Work with interactive applications
was performed in the same classrooms, on the same
hardware and software. The materials for the test
were developed by the authors in accordance with
the current standard of basic general education.

Results

Personalized education in the presented study is
considered as an educational approach using
individual educational trajectories. It is the
approach, according to the results of which the
level of individual motivation increases, cognitive
interests are satisfied, and the professional self-
determination of each student is supported.

The author's understanding of the meaning
of “personalized learning” assumes that the student
gets the opportunity to choose: the content (from
the proposed); the speed, and in some cases the
place of training, and the format of the
assignments; the method of designing and
implementing the educational process; the self-
realization mechanism; the form of organization of
the learning process.

An interactive short story is a story, the
artistic image and content of which are realized
with the help of a computer program. The
Interactive short story is both a learning tool and an
interactive game genre. It tells a story that appears
on the screen in the form of text, video, sometimes

with background music.

Visual interactive short story is an
interactive learning tool. It is a story. The artistic
image and content of the short story may vary
depending on the student's actions. The use of
software services for the implementation of
interactive  short stories creates additional
conditions in order to form in students the style of
thinking that is in demand in society. This style of
thinking involves the search for various ways to
achieve the goal and understanding the laws of
chance.  The effectiveness of the organization of
the corresponding mathematical activity is
determined by the capabilities and skills of the
mentor in the digital school.

The use of the developed learning model in
the experimental group was aimed at forming a set
of educational results in mathematics:

— subject (arithmetic and logical
operations, rounding and use of alphabetic
symbols, construction of graphs of functions and
tables, use of scientific mathematical terminology,
etc.);

— metasubject (universal principles and
patterns, tools for modeling phenomena and
processes; understanding the areas of application
of mathematical knowledge and skills in the digital
society; simple and complex conditions; working
with a problem formulation; search, presentation
and storage of information; inductive and
deductive ways of reasoning; algorithmic nature of
activities in the interactive environment, etc.);

— personal (formation of the sense of
responsibility to other users for reliability of
information; development of critical thinking and
creative abilities of students when analyzing and
making generalizations of information in the
course of solving problems; support for
independent choice in the interactive environment;
use of digital resources for the implementation of
educational and cognitive goals and self-
development, etc.).

So, to achieve the aim of the research, the
personalized model of teaching mathematics was
developed, the components of which are: the
interactive short story (plot for presenting a
sequence of mathematical facts), the software tool
(AXMA Story Maker application); game elements
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(levels, process visualization tools, characters),
didactic principles of teaching mathematics
(individualization, accessibility, consistency, etc.).

The personalized model of teaching
mathematics by means of interactive short story is
divided into the following levels:

Level 1. “Personalization for learners”. By
means of interactive short stories in the
experimental group the teacher creates conditions
and opportunities for acquiring new mathematical
knowledge and skills. In the designed conditions
and in the process of interactive interaction with the
software environment students make their own
choice, observe the reaction of the environment,
receive either confirmation of their hypothesis or
return to the previous fragment of the short story.

Level 2. “Personalization by efforts of the
student”. In the interactive visual environment
when studying mathematical patterns, ideas and
approaches , a member of the experimental group
receives new tools, algorithms, methods in order to
personalize own subsequent learning.

It should be noted that in the developed
personalized model of teaching mathematics, the
rate of presentation of a new fragment of the short
story is also designed taking into account the
individual characteristics and capabilities of the
experimental group participants.

Another important circumstance is that for
the experimental group work with fragments of the
visual short story in the interactive environment
presupposes obtaining fundamental theoretical
knowledge while playing. By including game
elements, not only the presentation of the
educational material is changed, but when solving
mathematical problems positive  emotional
background is maintained and stress factors are
minimized.
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Who will rule in the fourth year?
This time the Hare and the Dragon competed. They live in the same Valley. On one side of
the hill. They started the journey from one stone. The hare moved at a speed of 20 m/s.
The dragon was flying at a speed of 36 km/h. Who will fly to the Buddha first.

From the suggested options, select the correct one (using the right mouse button)

Hare
Dragon

Fig. 1. Work with the content of the publication

Experimental evaluation

The ascertaining stage of the experiment

At the first stage of the experiment, materials of
specially organized testing were used to assess the
input conditions, the test took into account the
priorities of the digital society, the competence
of the atlas of new professions. All questions and
tasks were developed by the authors in accordance
with the requirements of state federal educational
standards. Students were asked to solve 5 tasks.

The solution to  the first problem is
associated with the development of logical
thinking.  For example, students are given cards
with a sequence of numbers in a specific order.
They need to continue the pattern and determine
the number that should be on the blank card.

The solution to the second problem involves
calculating the value of a mathematical expression.
For example, it is to determine the value of the
expression F = m*a if the mass and acceleration are
known.

For the correct solution of each of these
problems, the student received 1 point.

When solving the third task, the student had
to choose from the proposed formulations of
problems the one which conditions correspond to a
certain mathematical equation. For example, 33 /
(x +6.5) +4/(x-6.5) = 1. For the correct solution
of the problem of this level, the student received 2
points. Examples of tasks:

1. The yacht "Pobeda" sailed 4 km
upstream of the river, and then another 33 km
downstream. Captain Wrangel calculated that they
spent one hour on the whole journey. Find the
speed of the yacht if the river speed is 6.5 km/h.

2. From the diaries of a young traveler
“Today we examined the atolls of the islands. At
the same time, our expedition covered 4 km on
foot, 33 km we sailed on the ship “Victoria” along
the equator forward and 6.5 km when returning
back”. Help determine the speed of travelers.

To solve the fourth problem, the student had
to compose an equation on his/her own. For
example, a cruise ship covered 108 km
downstream and 84 km upstream, spending 8 hours
for the entire journey. It is known that the speed of
the river is 3 km/h. Find own speed of the cruise



1361

Journal of Positive School Psychology

ship. Having designated the own speed of the
cruise ship as x km/h, write an equation that
corresponds to the condition of the problem.

For the correct solution of the problem of this
level, the student received 3 points.

The fifth task involved the use of software
and information technology. For the correct
solution 5 points were given.

For example, Hermione decided to organize
a picnic for her friends. To do this, she compiled a
"memo”, where she wrote down all the purchases
necessary for a good rest (food, dishes, their
guantity, etc.). Hermione, like a real researcher,
approached the task in a complex way: the girl
studied all the prices in magic stores and shops. For
structuring she compiled a spreadsheet with a price
range for each item. Determine in which shop
Hermione's costs will be minimal.

For example, Hermione decided to organize
a picnic for her friends. To do this, she compiled a
"memo”, where she wrote down all the purchases
necessary for a good rest (food, dishes, their
guantity, etc.). Hermione, like a real researcher,
approached the task in a complex way: the girl
studied all the prices in magic stores and shops. For
structuring she compiled a spreadsheet with a price
range for each item. Determine in which shop
Hermione's spend will be minimal.

So, for the correct solution of the control
tasks, the student could receive the maximum of
12 points. The work was considered completed
(mark “credit”) if the student scored more than
7 points.

Thus, it was possible to collect data on 121
schoolchildren, of whom the experimental (60
students) and control (61 students) groups were
formed. The sample was not random. The
average age of the respondents was 13. In the
experimental group there were 51 % of girls and 49
% of boys.

Forming stage of the experiment

At the forming stage of the experiment the teacher
analyzed the requirements of the digital economy to
the quality and level of mathematical training of
graduates. The provisions of the current state federal
educational standards determine that as part of
mathematics education the student must acquire a
certain amount of fundamental mathematical

knowledge, master the mathematical methods of
cognition and the general culture of the nation. In
addition, teaching mathematics should perform
developmental functions: to form intellectual skills
necessary for any person regardless of what field of
activity he/she will be engaged in in the future.

Classes for students in the control group
were conducted according to the traditional method
of teaching mathematics, without special
organization of activities in the environment of
interactive short stories and quests. They were
active and independent in research, which was
organized in the form of practical work on solving
mathematical ~ story  problems, performing
exercises on specific topics. Schoolchildren from
the experimental group were taught according to
the described way.

The second stage of the study was devoted
to correlating the topics of the course "Entertaining
mathematics" (elements of logic, formulas,
equations, inequalities, motion  problems,
percentage problems, etc.) with the capabilities of
the software tool for creating interactive short
stories. In particular, the sequence of classes was
determined.

1. Acquaintance with AXMA Story Maker,
basic commands and user interface icons.

2. Work with forms and text wondows,
moving through the branches and levels of the
interactive short story. At this stage, the students
wrote scripts to implement the short stories
algorithm (in Figure 1), determined the sizes and
positions of the visual objects necessary for the
work.

3. Execution of a demo version of the
interactive short story to study or consolidate
theoretical material.

4. Passing the test version of the interactive
short story.

Approximate titles were formulated, plots for
interactive short stories, focused on the rational use
of AXMA Story Maker tools for personalizing
teaching mathematics, were designed: “Eastern
Horoscope”, “Systems of Notation”, “Seven
Wonders of the World”, “Professions of the Future”,
etc.

Control stage of the experiment
At the fixing stage of the experiment, control
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testing was also carried out. The types of tasks and
principles of assessment corresponded to the tasks
and the procedure of the entry test. Information about

Table 1. The results of the test

the measurement results before and after the
experiment is presented in Table 1.

Before the experiment After the experiment

Experimental Control group Experimental group (60 |Control group
group (61 students) students) (61 students)
(60 students)

Percentage of

students who 56,7 % (34) 55,7 % (34) 15 % (15) 50,8 % (31)

received the mark

“no credit”

Percentage of

students who 43,3 % (26) 44,3 % (27) 75 % (45) 49,2 % (30)

received the mark

“credit”

The reliability of the obtained results was
checked using the Fisher's angular transformation
(Fisher's criterion) using the online calculator
(https://www.psychol-ok.ru/statistics/fisher/). The
critical value of Fisher's criterion for the
significance level of 0.05 (pcrit) is 1.64.

The hypotheses were accepted:

HO — the level of educational results in
mathematics in the experimental group is
statistically equal to the level of the control group;

H1 — the level of educational results in
mathematics in the experimental group is higher
than the level of the control group.

The empirical value of Fisher's criterion
before the start of the experiment is 0.115 (pemp =

0.115 <g@crit = 1.64). Therefore, before the
start of the experiment, the hypothesis HO is
accepted. The value of the Fisher criterion after the
experiment is 2.964 (¢crit = 1.64 <pemp = 2.964),
therefore the hypothesis HO is rejected and H1 is
accepted.

Thus, the shift towards improving the
quality of educational results in mathematics of
students of the experimental group can be
considered not accidental.

5. Limitations
The sample of students was not probabilistic,

therefore, experimental data cannot be generalized
for the entire students population. For diagnostics,
the results of the input control testing were taken
into account. Throughout the experiment, creative
activity in the interactive environment was carried
out by the same teacher, on the same software
equipment in special classrooms.

6. Discussion

Doing the quantitative analysis of the obtained
results, we conclude that 75 % of the students in the
experimental group successfully coped with the
control tasks. According to the results of input
measurements, this value was equal to 43.3 %. The
number of students who did not complete the task
decreased from 56.7 % to 15 %. The dynamics of
the results in the control group is not so significant.
49.2 % of schoolchildren received the mark
"credit”. Initially, this figure was 44.3 %. The
number of students who could not complete the
final test was 50.8 % (compared to 55.7 % after the
entry test).

In general, the pedagogical experiment allows
to conclude that teaching mathematics according to
the designed personalized model based on visual
short stories contributes to improving the quality of
education. The level of academic results in
mathematics in the experimental group became
significantly higher due to the fact that the
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information environment for studying the topics of
the course "Entertaining mathematics", supported by
interactive means, made it possible to create and
provide conditions for: taking into account the
individual, age and psychological and physical
characteristics of students; studying universal
methods, approaches that are the basis of research,
educational and cognitive and further professional
activities of schoolchildren; developing the skills of
independence in decision-making, responsibility for
one's choice and its consequences; self-education;
creating  situations of success; organization of
creativeactivity.

The quality of teaching mathematics also
increased due to the fact that both auditory and
visual channels of information perception were
involved. In the proposed recommendations, we
consider it necessary to note the sanitary and
hygienic aspect of the use of interactive stories and
quests in teaching. So the duration of using the
resource in a basic school lesson should not exceed
30 minutes.

When studying the topics of the course
"Entertaining Mathematics" in the AXMA Story
Maker environment, students learn mathematical
facts, theories, methods more consciously, they
actively apply them to solve practice-oriented
problems; a stable favorable emotional background
is created; thought processes (memory,
imagination,  attention)  develop more
intensively. The choice of this particular software
product made it possible to design the personalized
environment that supports the study of basic
mathematical ~ concepts, forms  demanded
mathematical skills, demonstrates the capabilities
of new interactive tools and game applications, and
provides an experience of independent choice in
decision-making.

The results of the study are consistent with
the conclusions of J. Jorge, R. Paredes about the
didactic potential of interactive tools with
functionality for designing a nonlinear trajectory of
cognition. Moreover, they fully correspond to the
data of S. Radovi¢,

M. Mari¢, D. Passey, that visual
technology activates cognition,  stimulates
intellectual work.

The implementation of the formulated
recommendations will allow the teacher of the

digital school to create additional conditions for
personalization of teaching mathematics. Using
AXMA Story Maker to develop the interactive
short stories with math content aligns with digital
priorities and convincingly demonstrates the
didactic potential of technology to improve the
quality of maths education.

7. Conclusion

The study presents a solution to the problem caused
by the need to resolve the contradiction between
the requirements of the modern economy for the
quality of mathematics training of future specialists
and an insufficiently developed methodological
base for training graduates that meets these
requirements. It was assumed and experimentally
proved that acquiring high-quality mathematics
education by graduates of the modern school is
facilitated by work in the specially designed
personalized learning environment based on
interactive technologies.

The following features of the development
of the personalized learning model by means of
interactive short stories were noted, they
maximally contribute to improving the quality of
educational results in mathematics:

1. Correlation of the educational goal (in
this case) and the results of educational and search
activities in the environment of the interactive short
story. First of all, before using a game application
that supports interactivity of interaction and the
nonlinear personal trajectory of cognition, it is
necessary to determine the goals and intended
results (personal, subject, metasubject): learners
must remember mathematical facts, get logical
conclusions, choose a reasoned answer, build their
personal educational route from “ignorance to
knowledge”. The goal will determine not only the
content of the visual short story, but also the
number of required publications, plot, and levels of
material presentation.

2. Understanding and taking into account
the individual, age and psychological and physical
characteristics of students.

3. Determination of the place and
significance of the interactive short sory for the
main course in mathematics: where and when the
resource will be used, the duration of thework.

4. Designing the plot of the interactive
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short story. The plot for the space of the game (as
in the described option) can go beyond the limits of
the studied discipline. The plot of the short story
can be based on a literary work, film events,
historical or geographical discovery.

5. The choice of the text component, i.e.
features of drawing up the system of tasks and
guestions. We advise to adhere to the following
recommendations: order tasks and questions by
level of difficulty; the first problem (the starting
point of the short story) is the simplest, containing
only known mathematical facts and firmly
mastered formulas; the wording should be
understandable for students, consistent with their
cognitive interests and level of academic
achievement.

6. Development of the personalized
educational trajectory. When solving each of the
problems, the student must be offered a choice of
one of several answer options. To do this, the
teacher needs to think over the following in the
interactive short story:

— what will happen if the student answers
the question correctly, and to which publication
he/she will move;

— what will happen if the student makes a
mistake, and what mathematical theory (volume,
degree of detail) will allow him/her to understand
and correct it.

The personalized model of teaching
mathematics, developed by means of interactive
short stories, contributes not only to improving the
quality of the obtained subject and educational
knowledge, but also contributes to the development
of thinking. In the course of educational and
cognitive activities in AXMA Story Maker, in the
process of making a decision and making an
independent choice, soft skills that are in demand
by the digital society are formed: planning, search,
critical assessment and processing information, the
ability to work in an uncertain future,
responsibility.

Thus, the use of interactive short stories as
the basis for the personalized model of teaching
mathematics contributes to an increase in the level
of academic achievements of schoolchildren.
Research materials can be used to develop ideas for
personalizing learning in the digital school.
References

1. Aleksandrov et al., 2017 — Aleksandrov,

D.A., Ivanyushina, V.A, Simanovsky,
D.L. (2017). Obrazovatel'nye onlajn-
resursy dlya shkol'nikov i cifrovoj bar'er
[Educational  online  resources  for
schoolchildren and the digital barrier].
Voprosy obrazovaniya. 3: 183-201. DOI:
https://doi.org/ 10.17323/1814-9545-
2017-3-183-201 (date of access: 01.07.21).
[in Russian]

Alfaro-Arce, Alpizar-Vargas, 2019 -
Alfaro-Arce, A.L., Alpizar-Vargas, M.
(2019). La formacion universitaria de
docentes de educacién primaria: El caso de
matematicas [College education of
elementary school teachers: The case of
mathematics]. Uniciencia. 33(2): 110-154.
DOI: 10.15359/ru.33-2.8

Bawa et al., 2020 — Bawa, S. K., Kaushal,
R., Dhillon, J. K. (2020). Unification of
multimedia with techniques of art and
vedic aphorisms for development of
mathematical skills: A study of Indian and
UK school students. Journal on Efficiency
and Responsibility in Education and
Science. 13(3): 130-1309. DOl:
10.7160/eriesj.2020.130303

Bovermann, Bastiaens, 2020 -
Bovermann, K., Bastiaens, T.J. (2020).
Towards a  motivational  design?
Connecting gamification user types and
online learning activities. Research and
Practice in  Technology Enhanced
Learning. 15(1): 4-18. DOl:
10.1186/541039-019-0121-4

Bocconi et al., 2018 — Bocconi, St.,
Chioccariello, A. Earp, J. (2018). The
Nordic  approach  to introducing
computational thinking and programming
in compulsory education. Report prepared
for the Nordic@BETT2018 Steering. DOI:
10.17471/54007

Catarino et al., 2019 — Catarino, P., Vasco,
P., Lopes, J., Silva, H., Morais, E. (2019).
Cooperative learning on promoting
creative thinking and mathematical
creativity in higher education.
[Aprendizaje cooperativo para promover el



1365

Journal of Positive School Psychology

pensamiento creativo y la creatividad
matematica en la educacién superior].
REICE. Revista Iberoamericana Sobre
Calidad, Efica-cia y Cambio En
Educacion. 17(3): 5-22.
DOI:10.15366/reice2019.17.3.001



