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TO THE INCREASE IN THE ACTIVITY OF STUDENTS IN 
MATHEMATICS LESSONS IN DISTANCE LEARNING 

Abstract. The purpose of the research is to study the influence of game 
forms of teaching on increasing students’ activity in mathematics lessons in a 
distance mode and on increasing students’ activity through the use of game 
forms. The study involved 51 students in grade 7, 25 teachers shared the types 

of games used in the lesson, as well as methods. Having online lessons in a 
playful way allows the teacher to set learning objectives outside the box, which 
increases students’ interest in learning and application in the classroom, 
contributing to the rapid achievement of learning goals. Based on the results of 
the analysis of pedagogical literature, the definition of game technology in 
relation to mathematical disciplines was formulated: it is a complex of 

pedagogical tools, methods, and forms that contribute to an increase in the 
cognitive activity of students, the main of which will be original tasks, a variety 
of didactic and methodological techniques and game situations in practical 
classes. 

Keywords: distance learning, game-based learning format, student 
activity in the classroom, interactive applications, online lesson. 
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ARnaTna. 3epTTeyIiH MakKcaThl KalIBIKTBIKTAH OKBITY peXkIMIHIe 
MaTeMaTHKa caGaKTapblHIa OKYIIBUIAPIBIH OeJICeHIUNriH apTTIpy VIIH 
OKBITYZIBIH OIlBIH (pOpManapblHBIH acepiH 3eprrey OGommsl. JKeHe oifbiH 

dopmanapeH maiinanaHy apKbITEl OKYIIBLIAPABIH OelICeHIUNriH apTTEIpy 

Gomnel. 3epTTeyre 7 CBHIHBINTBIH 51 OKYIIBICHI KaTBICTHI, 25 MyFamTiM cabak 

GaphICBIHIA KOJIIAHATHIH OIBIH TYPJIepIH COHBIMEH KaTap dIic TaciimepiMeH 
GemicTi. OHTalTH cabaKTapIb! OIIBIH TYPIH/Ie 6TKi3y MyFATiMIe OKy MIHIeTTepiH 
CTaHIAPTTHI eMec TypIe KOIFa MYMKIHIIK Oepei, Oy OKYIIbIIap/IbH cabaKTa 
OL1iM anyFa JKaHe KOJLIAHYFa JeTeH KbI3bIFYLIBUIBIFEIH apTTEIPALIBI, OChIIAIIIIA 
OKy MakcaTTapelHa Te€3 KOI ;KeTKi3yre BIKIIa1 e'[e;(i‘ He:arorm{amfll( 

onebieTTepai Tanmay HOTIDKeldepi OOMBIHIIA OIfBIH  TeXHOTOTHACHIHBIH 
MaTeMaTHKATbIK ISHIepre KaTBICTEl AHBIKTAMACH TYKBIPHIMIALIBL  OyT 
CTYIeHTTepIiH TaHBIMIBIK OeNCEeHIUNTiH  apTTBIpyFa BIKIAT  eTeTiH 
TearOTHKAMBIK Kypaiuap, aIicTep MeH (opMaapIblH KellleHi MPaKTHKAIBIK 
cabakrapia e3iHIIK TamceIpManap, op Typii IHIAKTHKAIBIK-3IiCTeMeNiK 
TeXHHKaJIap MeH OIIbIH JKaF/IailIapbIH/Ia eCEIITi THIMII IIBIFApa aTybl. 
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TyiliH ce3Jep: KAIIBIKTBIKTAH OKBITY, OKBITYIBIH OIfbIH (hOpMaThI, 
cabaKTaFbl OKYNIBIIAPIBIH OelCeHIUIIr], HHTePAaKTHBTI KOCBIMIIATAp, OHIAIH- 
cabax. 

sk 

Annotamus. [leTs 1ccIe0BaHIA - H3YUNT BITIAHIIE HTPOBEX (opM 
O0yueHNs HA TOBEHIIEHNe aKTHBHOCTH CTYIEHTOB Ha YpPOKaX MATeMATHKI B 

IIICTAHIIOHHOM peKIIMe H Ha MOBBIIIEHHe aKTHBHOCTH CTYIEHTOB 3a CUeT 
HCIIONB30BaHIA HIPOBEIX (opM. B mccrmenoBanmn yuactoBax 51 yuennk 7 
Ki1acca, 25 yunTeseil MOJEMITHCH THIAMH NI, HCTOMb3yeMBIX Ha YPOKe, a 
Takke MeTorgamm. [IpoBejieHIle OHTAITH-YPOKOB B HIPOBOIl (hopMe MO3BOMIAET 
YUHTETF0 HeCTAHIAPTHO CTABHTh yueOHBIE 3alaul, UTO TOBBINAET HHTEpec 
yYaImIXcs K OOYUeHII0 H TpPHMEHEeHNIO B KIacce, CIIOCOOCTBYS OBICTpOMY 

IOCTIDKeHNIO HeTeil obywenns. ITo pesymbTaTaM aHamI3a IleJarormdecKoil 
JuTepaTypel  cHOPMYTHPOBAHO  ONpeieNeHHe  HIpoBoil  TeXHOIOTHH 
TNPHMEHHTEBHO K~ MaTeMaTHYeCKHM  IHCIHIUTHHAM:  3TO  KOMILIEKC 
TeJIaTOTIYeCKHX CPeJICTB, METOI0B I (HOPM, CIOCOOCTBYIOIINX MOBHIIISHITIO 

TI03HABATEBHOIl AKTHBHOCTH CTYJEHTOB, OCHOBHEIMII M3 KOTOPBIX OyayT 
OpHTHHATBHEIE 33]1a4l, Pa3HOOOpasHEle THIAKTHKO-MeTONYECKIe TPHEeME I 
HUTPOBBIE CHTYALINH HA NPAKTHYECKHX 3aHSATIISAX. 

KaoueBble ¢I0Ba: IICTAHIIIOHHOE OOydYeHIe, HIpoBOif opmar 
o0yueHns, aKkTHBHOCTb YUAIINXCA HAa YPOKE, HHTePAKTHBHEIE MPIUIOKEHM, 
OHJIAITH-YPOK. 

Introduction 

The prevailing epidemiological situation in all countries demanded a 
revision of the paths of education, and in the educational sphere, distance 
learning has taken an important role. The shift to distance learning has led to a 
revision of a number of traditional teaching methods. The relevance of this type 
of training lies in the fact that new opportunities are opening up for mastering 
modern pedagogical and information technologies; for organizing the 

educational process in a distance mode, as well as expanding the information 
space and the field of education. The study of the emerging problems of distance 
learning is relevant for the current period of time. In this study, the main focus 
was on synchronous online learning. “Online learning (synchronous interaction) 
is a type of educational activity in which classes are conducted using the Internet 
in real time” [1]. 

Learning from digital games is one of the most important approaches in 
education and lifelong learning. Also, the promotion of active learning using 
technological devices and the Internet is a promising solution to some of the 
problems prevailing in traditional education. 

“In accordance with the target orientations, the following main groups of 
pedagogical games are distinguished: 
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% didactic: broadening one’s horizons, cognitive activity; application of 
knowledge, abilities, skills in practical activities; the formation of certain 

skills and abilities necessary in practical activities; development of 
general education skills and abilities; development of labor skills; 

» educating: education of independence, will; the formation of certain 

approaches, positions, moral, aesthetic and ideological attitudes; 
education of cooperation, collectivism, sociability, communication; 
developing: the development of attention, memory, speech, thinking, the 
ability to compare, contrast, find analogies, imagination, fantasy, 
creativity, empathy, reflection, the ability to find optimal solutions; 
development of motivation for learning activities. 

» socializing: familiarizing with the norms and values of society; 

adaptation to environmental conditions; stress control, self-regulation; 
communication training; psychotherapy” [2]. 
Allocating more time to thoroughly prepare for lessons, choosing a form 

and method of conducting a lesson, testing students’ knowledge have become 
key points for a successful lesson in a distance learning format. 

The relevance of research. The study of the emerging problems of 

distance learning is relevant at the present time. In this study, the main focus was 
on synchronous online learning. 

At the beginning of the school year, in practice, difficulties arose in 
motivating and maintaining the activity of students in online lessons. The 
problem that arose prompted me to carefully research my practice and to 

improve it. The problem of the research is to find approaches to increasing the 
involvement and activity of students in mathematics lessons in distance learning, 
using gaming technologies. “Games can offer a platform for effective skill 
practice, as learning is most rewarding when it is proactive, positioned, problem- 
based, experiential, requires higher-order thinking, and provides immediate 
feedback. 

Purpose of the research: to study the influence of game forms of teaching 

to increase the activity of students in mathematics lessons in a distance learning 
mode. 

The object of research: the educational process in a distance learning 
mode of the subject of mathematics. 

Research subject.: the use of various types of game technologies in 

teaching mathematics. 
In accordance with the purpose of the study, the following main tasks 

have been identified: 
1) determine the game forms that contribute to the achievement of the 

goals of the lesson; 
2) organize and check the effectiveness of the use of game forms of 

learning in online lessons; 

v 
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3) analyze the data obtained for the effectiveness of the forms of 
organization of training; 

4) conclusion 

Expected results: 
1) increasing the cognitive interest of students in the subject; 

2) increasing the activity of students in the classroom through the use of 
game forms of teaching; 

3) improving the ICT competencies of students. 
Research questions and methods. To achieve the goal of the lesson 

research, we used: 

- theoretical research methods: a survey (a survey was conducted among 
teachers and students), analysis, comparison, and generalization of the data 
obtained. 

- experimental research methods: direct and indirect pedagogical 
observation of the educational process, pedagogical experiment. 

Theoretical and methodological foundations of the study: 
Theoretical issues of gaming technologies were the subject of a special 

study and were reflected in the works of N.G. Alekseeva, B.G. Ananyeva, V.M. 

Demina, M.S. Kagan, V.I. Ustinenko, G.P. Shchedrovitsky, V.A. Yakovleva, 
and others. The psychological analysis of the game was given in due time by 
L.S. Vygotsky, AN. Leontiev, C.JL Rubinstein, D.B. Elkonin. 

In the process of research in action relied on works: 
The theoretical foundations of the use of distance learning are explored 

in the works of A.A. Andreeva, P.P. Belenky, A.M. Bershadsky, S.A. 
Beshenkova, V.V. Verzhbitsky. V.G. Kineleva, E.S. Polat, S.A. Shchennykova, 
and others; The works of SV are devoted to the organization of the educational 
process using distance learning technologies. Aleksakhina, E.V. Burmistrova, 
V.I. Baydenko, L.A. Berezovskaya, V.P. Bespalko, V.V. Gura, Yu.L. Derazhne, 
V.D. Shadrikov, CE. Shishova, V.A. Yarovenko and others [3]; 

At the first stage, theoretical, the literature on the research topic was 

studied and analyzed in order to substantiate the relevance of the problem in the 
theoretical aspect. A methodology for experimental work was developed, during 
which questions of the survey and conversations were formulated. 

At the second, experimental-experimental stage, the main place was 
taken by a formative experiment, in the process of which the goal of the study 

was achieved, the effectiveness of game forms of learning was revealed. 
At the third, final stage, the analysis and generalization of the 

experimental results, statistical processing of the results obtained and the 
formulation of conclusions were carried out. 
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Methodology 
2.1 The types of games that were used during the lesson 
“Games can offer a platform for effective skill practice, as learning is 

most fruitful when it is proactive, positioned, problem-based, empirical, requires 
higher-order thinking. and provides immediate feedback™ [4]. 

Learning from digital games is an approach to education and lifelong 
learning, and promoting active learning through technological devices and the 
Internet is a promising solution to some of the problems prevailing in traditional 
learning. 

To increase the cognitive activity of students in the classroom, rebuses and 
integrative game applications were used. Games were organized in the form of 
individual and group work of students. 

% Rebus when studying the topic “Triangle” (Fig. 1). 

‘KE\ 

” 
Figure 1. Rebus 

< In the lessons, tasks were used (Fig. 2) from the training platform 
Liveworksheets.com 

i Try These 

[S.N|QUESTIONS | ANSWERS 
1 (p+2) p2+4p+4 

2 3-ay 9-6a+al 
3 (6-x) (6+x)(6-x) 
4 (a+b)-(a-b) a’ + 2ab + b? - (a’ - 2ab + b?) 

[s [(a+by (a+b)x(a+b) 
|6 |(m+n). ) (m=-n) 

|7 _l(m+ Jime7? | 
8 |(k? (k+7)(k=7) 

|9 [mi-6m+9=. | T | o — | 
10 |(m=—10)(m + 5! m? + (-10 + 5)m + (-10)(5) 

Figure 2. The topic “Formulas of abbreviated multiplication™. 
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< Educational platforms like Quiziz= and Kahoot are the most convenient 
Jfor collecting and analyzing student performance data (Figure 3 and 
Figure 4). 

Figure 3. Topic “Signs of parallelism of straight lines" and "Triangles and their 
types”. 
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DOPMynbi COKPALLEHHOTO YMHOXeHUs 11 

ANQO)  Nesdhelp(3)  Didntfinish ) 

Figure 4. Formulas for abbreviated multiplication. 

For the study, 3 students with high, medium and low problem-solving 
abilities were selected. Student A student with high motivation for learning and 
activity, student C student with low motivation and activity. The table shows the 
results obtained from the Kahoot and Quizizz gaming apps, as well as the total 
number of students participating (Table 1 and Figure 5). 

Table 1. Results of passing games of the educational platform. 

Triangles | Total number Sum and Total number | Abbreviated | Total number 

and their of difference of multiplicati of 

types participants of cubes participants | on formulas | participants 

7 question 120f 12 11 question 120f 12 11 question 100f 12 

Student 86 % 100 % 86 % 100 % 91 % 83 % 
A 

Student 100 % 71 % 82% 
B 

Student 64% 29 % 64 % 
C 

Analyzing the data obtained, we can come to the conclusion that student 
results are related to how the student learned a particular topic. The bar graph 

shows a direct relationship between the assimilation of the material and the 
achievement of the lesson with the successful completion of the game. However, 
during the study in action, there were moments when not all students were able 
to connect to gaming platforms due to technical problems with the Internet and 
a number of other reasons (Table 1). In general, there is a positive trend in 
increasing student activity in online lessons. 
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The results show that digital games are an effective teaching tool in 
increasing student engagement in math lessons, as learners develop skills and 
abilities and can get immediate feedback. During the passage of the games, 
students apply knowledge, abilities and skills in practical activities. With the 
help of games, cooperation, communication skills in group types of work are 

brought up; attention, quick reaction, the ability to compare are developed; 
motivation for learning activities increases. The understanding that 
achievements in the game are also associated with the learning process comes, 
for example, through the number of “points” received. The more successful the 
student is in the game, the better the student's learning outcomes. But failing to 
play is also effective in helping you learn from your mistakes. By choosing a 
playful form of learning to achieve the goal, as one of the tools for increasing 
the involvement and activity of students in the educational process, the goal of 
the study was achieved. 

“Online games keep students engaged, which is a very important aspect 
of classroom management. Since they are closely related to a range of 
perceptual, cognitive, behavioral, affective and motivational influences and 
results” [5]. 

The competitive gaming moment among the group members and tracking 
each other's success has a beneficial effect on the overall dynamics of the game 
and will affect the desire to quickly “beat™ your competitor [6]. 

2.2 Survey 

Initially, I asked the question “How to arouse students’ interest in the 

learning process, increase their activity in the lesson, and involve them in the 
learning process for the exchange and consumption of information in a distance 
learning mode?" To answer the question, the topic of our research was 
formulated, and we began to solve the problem in practice. 

Based on the studied theoretical material, the choice of further game forms 
of lesson organization and game technologies was carried out. During the study, 
we interviewed teachers and students. 25 teachers from 20 to 50 years old took 
part in the survey. During which it turned out that 84% of teachers use games in 
the pedagogical process. 28% of teachers actively use games in the educational 
process, while 40% and 28% use games “Sometimes” and ‘“Rarely”, 
respectively. The remaining percentage of teachers do not use games in the 
educational process. Frequently used online learning platforms: Quizizz, 

Kahoot, Nearpod. Role-playing games, puzzles, quizzes are less popular. 
Teachers prefer to use play at the beginning and end of the lesson. The main goal 
of the didactic game is to consolidate what has been learned and increase the 
activity of students in the classroom. Most of the students from the practice of 
teachers are moderately active in the classroom (Diagram 1). 
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@ Xorapy Gencenainix/ Beicoxas 
aKTvHoCT/ High activity/ 

@ Oprauwa Gencenainix/ Cpeass 
aKTHBHOCTS/ Average activity/ 

@ Touen Gencenalnix/ Huakas 
aKTMBHOCTL/ Low activity/ 

Diagram 1. “What activity do students show in the lesson in the online 
learning format?” 

In most cases, teachers have organizational and managerial difficulties 
and material and technical problems in organizing a game form of learning in 
distance learning. To the question “Do children like playing in the classroom?” 
and “What is the children's reaction to the use of gaming technologies in the 
classroom?” positive answers were received, stating that students respond 
positively to the use of various game forms of learning in the educational 
process. 

The survey for students involved 57 students in grades 7-10, aged 11 to 
17 years. The majority (84.3%) of those who completed the survey were 7%- 
grade students. The manifestation of student activity is at an average level 
(Diagram 2). The data roughly coincide with the answers of the teachers about 
the activity of the students in the lesson. 

@ Bencenaimin/ Axtuees / Active in the 
classroom/ 

@ Keiine Gencewainin, kefige Genceainix 
TaHuITNaMMbH/ BpeMeNaMi KTHBeH, 
BpEMEHaMM He NDORBNSIO AKTUBHOCTS / 
Attimes active, at times passive in 
class/ 

® Cataxrapaa Gencenai ececnin/ He 
axTUBen Ha ypoke/ Passive in the 
classroom/ 

Diagram 2. “How would you rate your activity in the lesson?” 

To the question “What is your activity in the lesson?” many students 
responded that they were “answering questions” and “completing assignments”. 

12.3% of students incompletely fulfill the teacher’s assignments and do 
not ask questions. To the question “Does the online learning process evoke your 
interest?” 57.6% answered, “Yes”, and the rest of the percentage answered, “No” 
(Diagram 3). 

84



SDU Bulletin: Pedagogy and Teaching methods. 2021/1 (54) 

@ v/ farves/ 
@ oK Het/No/ 

Diagram 3. “Are you interested in the online learning process?” 

Most of the students are interested in learning when the lesson is in a 
playful way. We used these survey results to advance our research. 51 students 
of the 7th grade took part in the pedagogical experiment. To increase the 
cognitive activity of students in the classroom, rebuses, integrative game 
applications were used, among them, the Quizizz and Kahoot applications were 
most often used during online lessons. When planning lessons, the needs of 
students were taken into account, respectively, during the online lessons, the goal 
was set to interest and motivate students to study. Games with students were 

organized in the form of individual and group work. 
The results show that digital games are an effective learning tool in 

increasing student engagement in math lessons, as learners develop skills and 
abilities and can get immediate feedback. During the passage of the games, 
students apply knowledge. skills, and abilities in practical activities. With the 
help of games, cooperation, communication skills in group types of work are 

brought up; attention, quick reaction, the ability to compare are developed; 
motivation for learning activities increases. The understanding that 
achievements in the game are also associated with the learning process comes, 
for example, through the number of “points” received. The more successful the 
student is in the game, the better the student's learning outcomes. But failing to 
play is also effective in helping you learn from your mistakes. By choosing a 

game form of learning to achieve the goal, as one of the tools to increase the 
involvement and activity of students in the educational process, the goal of the 
study was achieved. 

Conclusions and analysis 
At the beginning of the classroom, problems arose when student activity 

in the classroom was below average. The problem that arose prompted me to 

thoroughly research my practice and improve it. The aim of our research was to 
study the influence of game forms of learning to increase the activity of students 
in mathematics lessons in a distance learning mode. By choosing this method of 
achieving the goal as one of the tools to increase student engagement and 
activity, we achieved the goal of the study. 

Arriving at the conclusion of the research in action, conducting online 
lessons in a playful way allows the teacher to set educational tasks in a non- 
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standard form, which motivates and increases the interest of students in 
obtaining and applying knowledge in the classroom. Conducting online lessons 
in a playful way allows the teacher to set educational tasks in a non-standard 
form that motivates, increases the interest of students in obtaining and applying 
knowledge in the classroom, thereby contributing to the rapid achievement of 

the set learning goals. 
But, in turn, there is no need for further work in this direction. Since you can 

consider different formats and forms of organizing the lesson in order to improve 
other weak points in the organization of the lesson, look for other aspects that 
increase the quality of the lesson and other ways to improve student results in 
the subject of mathematics. 
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