ﬁ RUDN Journal of Informatization in Education

=‘ 2020 Vol. 17 No. 1 18-25

L BectHuk PYAH. Cepusa: UndbopmaTusaumna o6pasoBaHus mg?ﬂgé{{ﬂ;;ﬁ:g::éﬂggt::é
DOI 10.22363/2312-8631-2020-17-1-18-25 Research article
UDC 373

Experimental pedagogical activity
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Abstract. Problem and goal. One of the important components of the educational and
methodical work of a teacher who teaches computer science to younger students is the quality
control of the acquired system of knowledge of schoolchildren, which involves experimental
pedagogical activity. Such experimental pedagogical activities include pedagogical experiments,
the results of which are processed and analyzed using mathematical methods. Pedagogical
measurements allow to justify the effectiveness of the implemented teaching methodology.

Methodology. Pedagogical measurements are carried out in pedagogical research aimed
at improving the content, methods, forms and means of teaching computer science to younger
students using didactic games. The pedagogical experiment itself includes ascertaining, sear-
ching, forming and controlling stages. The analysis of the results of pedagogical measure-
ments aimed at identifying the quality of the obtained knowledge in computer science of younger
students can be effectively carried out using mathematical and statistical methods.

Results. The conducted pedagogical measurements allow to draw a conclusion about
how much younger students have subject knowledge in computer science, which is taught
using didactic games; to identify the level of their worldview, logical thinking.

Conclusion. Experimental pedagogical activity of the teacher in the process of teaching
computer science to younger students allows to identify the effectiveness of such training,
the level of subject knowledge of students. Analysis of the results of pedagogical measurements
allows, if necessary, to correct the methodology and content of training in computer science.

Key words: teaching computer science to younger students, information technologies,
didactic games, pedagogical measurements

Problem statement. In modern conditions, computer science plays an im-
portant role in the development of world science and scientific and technical pro-
gress, the formation of knowledge and culture of modern society. Today, compu-
ter science as an academic discipline has become a fundamental discipline. It is
included in the content of both school education and university education of stu-
dents in various fields of training. In the development of informatics as an academic
discipline has contributed to studies of such authors as G.S. Batrshina, S.A. Be-
shenkov, T.A. Baronenko, L.L. Bosova, N.N. Bulgakov, A.V. Goryachev, A.A. Gra-
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chev, S.G. Grigoriev, V.V. Grinshkun, L.M. Dergacheva, O.Ju. Zaslavskaya, T.B. Za-
kharova, G.A. Zvenigorodsky, R.R. Kamalov, S.D. Karakozov, A.A. Kuznetsov,
M.P. Lapchik, I.V. Levchenko, N.In. Makarova, Yu.A. Pervin, A.E. Rakitin,
I.G. Semakin, A.R. Esayan, A.J. Friedland and other authors (see, e.g., [1; 4-7]).

In science lessons to grade school students master the theoretical concepts
underlying the course, the initial ideas about the information picture of the world,
learn to use computer technology as a means of working with information in aca-
demic and daily life, develop the initial ability to select necessary information,
to understand and apply this information in solving academic tasks is the process
of nurturing interest in information activities, the ethical standards of information
selection and the education of careful attitude to electronic devices.

In the learning process students, mastering the content of the course of infor-
matics and reinforcing practice, solve various assignments and exercises, for exam-
ple, call color, shape, size of objects, continue a predetermined number, thereby
learning to build an algorithm to search a sequence; giving the name of the objects,
divide them into groups, learn to combine and classify items into groups by com-
mon characteristics, learn about the concept of composite parts; establish spatial
relationships “greater than”, “less”, “same”; compare sets, solve problems using
arithmetic, remember mathematical terms; encode information using the alphabet
in forward and reverse order; build and parse statements, learn the basics of logic;
make algorithms cyclic, branching, linear, learn the basics of programming.

In the process of completing educational tasks, students not only master
the theoretical material on computer science, but also can practically work out
the skills and abilities of working at the computer. The system of tasks for prima-
ry school in computer science, implemented on a computer, will improve the qua-
lity of education of students and develop their creative abilities, and this contri-
butes to the formation of their deep knowledge of computer science.

In the process of teaching computer science, students develop their world-
view, logical and informational thinking, and knowledge of such fundamental
concepts as information, algorithmization, syntax, modeling, formalization, and other
concepts of computer science. The effectiveness of teaching school informatics is
achieved through the formation of the content of training, the full implementation
of the goals, principles, forms, tools and methods of training. One of the most ef-
fective methods of teaching students computer science is the game (game tech-
nologies, didactic games, business games, computer games) (see, for example, [2;
3;6;7;9; 13-15]).

The use of didactic games in the process of teaching students computer sci-
ence using computerization tools allows them to form a system of knowledge in
the discipline, to develop their creative abilities. A traditional lesson differs from
a lesson using didactic games in that problem situations are formed independently.
At this lesson, students are not in any limits or under pressure of restrictions,
they have the right to make mistakes. At the same time, they can show independence,
actively and creatively approach the tasks.

Such authors as S.A. Bizyaeva, A.K. Bondarenko, N.N. Bulgakova, N.A. Vla-
dimirova, L.M. Dergacheva, R.R. Kamalov, A.L. Katkova, T.G. Ryseva, N.I. Ni-
kulina, S.V. Ilchenko, D.G. Zhemchuzhnikov, O.N. Polschikova and others made
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a significant contribution to the development of methods of teaching informatics
to schoolchildren using the game approach (see, for example, [2; 4; 6; 7; 9; 12]).

Participation in didactic games in computer science lessons gives students
the opportunity to improve their creative thinking, to understand the importance of
the material being studied and the meaning of the concepts being studied in com-
puter science more deeply.

The use of didactic games in teaching computer science to primary school
students contributes to the comprehensive development of their personality, active
mental growth, and deep and meaningful learning. Therefore, the development of
individual abilities of students should be taken into account when developing such
training content. In addition, didactic games in computer science lessons can be
selected individually in accordance with the level of subject knowledge of younger
students. With this approach, each student will be able to acquire the necessary
knowledge and skills, but at a different level.

Methods of research. One of the important components of the educational
and methodological work of a teacher who teaches computer science to younger
students is the quality control of the acquired system of knowledge of schoolchil-
dren, which is carried out as a result of experimental pedagogical activity. Such
experimental pedagogical activity usually involves conducting pedagogical expe-
riments, the results of which are processed and analyzed using various mathemati-
cal methods. For example, after studying the topic “Types of information, human
and computer”, the quality of learning the educational material and the content of
such fundamental concepts as information, sound information, taste information,
tactile (tactile) information, olfactory information, visual (visual) information, com-
puter, keyboard, monitor, mouse, system unit can be determined.

Experimental pedagogical activity is carried out at different stages of peda-
gogical research aimed at identifying and justifying pedagogical influences, such
as the content, methods, forms and means of teaching. Pedagogical experiment,
as a rule, consists of ascertaining, searching, forming and controlling stages. When
conducting such experimental pedagogical activities, a variety of approaches can
be used, including the use of mathematical methods for processing the results of
pedagogical measurements. Statistical methods, among other things, allow making
an informed decision about the results of the pedagogical experiment (see, for ex-
ample, [8; 10]).

One of these methods is the method of calculating the linear Pearson corre-
lation coefficient, which can be used to calculate the correlation between increasing
the level of fundamental knowledge in the field of computer science and the ability to
perform training tasks independently; the degree of influence of computer science
training on the formation of creative abilities and worldview in younger students.

The Pearson coefficient Yy is determined by the formula:

l/lix[y[ _Zn:xfiyi
— i<l i=1 i=1
xy >
[nix}z —(XXIJZJ [”2)’;’2 _(iyr)z]
i=1 i=1

i=1 i=1
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where n means the number of observations being compared; x and y, mean

the quantitative features being compared.

Among the mathematical methods that can be used to assess the quality of
primary school students’ subject knowledge in computer science, the following
methods can be used.

1. The method of V.P. Bespalko, which can be used to identify the level of
learning of educational material in school computer science, using the value of

n
the coefficient & = —, which n determines the number of points scored by
N

younger students, N determines the maximum number of points for younger stu-
dents.

2. The method of A.V. Usova, which allows to reveal the completeness of
assimilation by younger students of the content of concepts used in the process of
teaching computer science, by the value of the coefficient K, which is determined

by the formula: K = Z p, where p. denotes the number of essential
p-n -

features of concepts learned i-th student, p means the total number of attributes

of the concept, n» means the number of students in the class.

The Microsoft Office Excel software allows to calculate the value of the above
coefficients, as well as to build various visual diagrams.

Results and discussion. The obtained results of pedagogical experiments
allow to draw a conclusion about how successfully younger students have funda-
mental knowledge in the field of computer science, which is taught using didactic
games.

Conclusion. In the process of teaching younger students computer science
using didactic games, experimental pedagogical activity of the teacher allows to
identify how successfully such training is conducted. The results of pedagogical
measurements clearly demonstrate the level of subject knowledge of younger stu-
dents in computer science and help, if necessary, to adjust the methodology and
content of training in computer science using didactic games.

References

[1]  Batrshina GS. Formirovanie logicheskih umenij u mladshih shkol'nikov na osnove rea-
lizacii mezhpredmetnyh svyazej informatiki i matematiki [ Formation of logical skills in
younger students based on the implementation of intersubject connections of computer
science and mathematics] (abstract of the dissertation of the Candidate of Pedagogical
Sciences). Moscow; 2014.

[2] Bizyaeva SA. Igrovye formy interaktivnogo obucheniya kak sredstvo razvitiya pozna-
vatel'nogo interesa studentov [ Game forms of interactive learning as a means of deve-
loping students' cognitive interest] (abstract of the dissertation of the Candidate of Pe-
dagogical Sciences). Yaroslavl'; 2007.

[3] Bondarenko AK. Vospitanie detej v igre [ Education of children in the game]. Moscow:
Prosveshchenie Publ.; 2008.

[4] Bulgakova NN. Aktivnaya deyatel’nostno-igrovaya uchebno-informacionnaya sreda
propedevticheskogo kursa informatiki v nachal'noj shkole [Active activity-game educa-

IMTPEITOJJABAHUE NTHO®OPMATUKU 21



Komilov V.S., Morozova S.V. RUDN Journal of Informatization in Education, 2020, 17(1), 18-25

[6]

[10]

[11]

[12]

[13]

[14]

[15]

tional and information environment of the propaedeutic course of informatics in pri-
mary school] (dissertation of the Candidate of Pedagogical Sciences). Voronezh; 2002.
Goryachev AV. Metodika obucheniya informatike v nachal'noj shkole, realizuyushchaya
ob"ektno-informacionnyj podhod [Method of teaching informatics in primary school,
implementing the object-information approach] (dissertation of the Candidate of Peda-
gogical Sciences). Saint Petersburg; 2004.

Dergacheva LM. Razvitie poznavatel'noj aktivnosti shkol'nikov na osnove organizacii
uchebno-igrovoj deyatel'nosti pri obuchenii informatike [ Development of cognitive ac-
tivity of school children on the basis of organization of educational and game activity
when teaching informatics] (dissertation of the Candidate of Pedagogical Sciences).
Moscow; 2006.

Kamalov RR. Komp'yuternye igry kak element shkolnogo kursa informatiki [Compu-
ter games as an element of the school course of informatics]. /nformatika i obrazovanie
[Informatics and education]. 2004;(5):76-77.

Kartashova LI, Kornilov VS, Levchenko IV. Primenenie matematicheskih metodov v
pedagogicheskih izmereniyah [Application of mathematical methods in pedagogical
measurements]: educational and methodological guide. Moscow: MGPU Publ.; 2010.
Katkova AL. Komp'yuternye igry kak sredstvo stimulirovaniya poznavatel'nogo in-
teresa budushchih uchitelej k prakticheskim zanyatiyam informatikoj [ Computer games
as a means of stimulating the cognitive interest of future teachers to practice computer
science] (dissertation of the Candidate of Pedagogical Sciences). Ekaterenburg; 2007.
Kornilov VS. Eksperimental'naya proverka effektivnosti obucheniya studentov obrat-
nym zadacham dlya differencial'nyh uravnenij [Experimental verification of the effec-
tiveness of teaching students inverse problems for differential equations]. Vestnik Mos-
kovskogo gorodskogo pedagogicheskogo universiteta. Seriya: Informatika i informa-
tizacija obrazovanija [Bulletin of the Moscow City Pedagogical University. Series: In-
formatics and Informatization of Education]. 2014;4(30):66-78.

Kornilov VS, Morozova SV. Metodicheskie podhody k strukturirovaniyu soderzhaniya
obucheniya informatike v nachal'noj shkole s ispol'zovaniem didakticheskih igr [Metho-
dological approaches to structuring the content of computer science education in pri-
mary schools using didactic games]. Vestnik Moskovskogo gorodskogo pedagogiches-
kogo universiteta. Seriya: Informatika i informatizacija obrazovanija [Bulletin of the
Moscow City Pedagogical University. Series: Informatics and Informatization of Edu-
cation]. 2019;3(49):24-32.

Korotkova NA. Sovremennye issledovaniya detskoj igry [Modern research of chil-
dren's play]. Available from: http://www.voppsy.ru/issues/1985/852/852163.htm (ac-
cessed: 20.09.2019).

Morozova SV. Metodicheskie podhody k obucheniyu informatike s ispol'zovaniem ig-
rovogo metoda [Methodological approaches to teaching computer science using the game
method]. Vestnik Moskovskogo gorodskogo pedagogicheskogo universiteta. Seriya: In-
formatika i informatizacija obrazovanija [Bulletin of the Moscow City Pedagogical
University. Series: Informatics and Informatization of Education]. 2017;4(42):100-105.
Morozova SV. Computer technology in the didactic games in science lessons in junior
high. RUDN Journal of Informatization in Education. 2019;16(1):73-80.

Ryseva TG. Sistema didakticheskih igr kak sredstvo razvitiya poznavatel'noj samo-
stoyatel'nosti shkol'nikov [System of didactic games as a means of developing students’
cognitive independence] (dissertation of the Candidate of Pedagogical Sciences. Izhevsk;
2003.

Article history:
Received: 15 October 2019
Accepted: 15 November 2019

22

TEACHING COMPUTER SCIENCE



Kopuuios B.C., Mopososa C.B. Becmuux PY/{H. Cepus: Hngpopmamuzayus ob6pasosanus. 2020. T. 17. Ne 1. C. 18-25

For citation:

Komilov VS, Morozova SV. Experimental pedagogical activity when teaching computer
science to younger students. RUDN Journal of Informatization in Education. 2020;17(1):
18-25. http://dx.doi.org/10.22363/2312-8631-2020-17-1-18-25

Bio notes:

Viktor S. Kornilov, doctor of pedagogical sciences, candidate of physical and mathemati-
cal sciences, full professor, deputy head of the department of informatization of education
of the Moscow City University. E-mail: vs_kornilov@mail.ru

Svetlana V. Morozova, post-graduate student of the department of informatization of edu-
cation of the Moscow City University. E-mail: suhova-svetlanka@mail.ru

Hay4Hadqa ctatbs

3KcnepumeHTaana9| neparornyeckasa nestesibHOCTb
npu 06yquvw| I/IHCI)OpMaTMKe Maaawlunx LWKOJIbHUKOB

B.C. Kopnuaos, C.B. Mopo3osa
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Annoramyst. [Ipo6rema u yens. OIHON U3 BOKHBIX COCTABISIOIIMX YUeOHO-METOMMIECKOM
paboThI Menarora, OCyIIeCTBILIIONIEro o0ydeHne HHPOPMATHKE MIIAJIINX IIKOJIBHUKOB, SBIIS-
eTCsl KOHTPOIIb KayecTBa MPHOOpEeTaeMOoi CHCTEMbI 3HAHHH IIKOJILHUKOB, KOTOPBIH Mpeanoia-
raeT SKCIEPUMEHTAIBHYIO MEJarOrMYeCKyI0 JACSITENbHOCTh. B TaKyl 3KCIEPUMEHTATIbHYIO
MEJArOTHYECKYIO JICSTEIBHOCTh BXOJAT MEIarOrHYeCKUe SKCIICPUMEHTHI, Pe3yIbTaThl KOTOPBIX
00pabaThIBAIOTCS W AHATU3UPYIOTCS C MOMOIIBI0 MaTeMaTUIECKUX MeTo0B. [lemarornueckue
H3MEPEHHS TTO3BOJISIOT 000CHOBAThH 3(PPEKTHBHOCTh PeaT3yeMOil METOJUKH O0YUICHUSI.

Memooonoeus. Tlenarornyeckue U3MEPEHUs IPOBOATCS B MEJArOTHYCCKUX HUCCIEIO-
BaHMSX, KOTOPBIC HATPABIICHBI HA YIYUIICHHE COACPIKAHUS, METOIOB, POPM H CPEICTB 00Y-
YeHHs MJIAJIIHUX IIKOJBHUKOB HH(OpPMATHKE C MCMOJIb30BaHUEM AuaakTHueckux urp. Cam
MeIarornIecKuil SKCIEPUMEHT BKJIFOYAET KOHCTATHPYIOIIHA, TOUCKOBBIH, POPMUPYIOLIHI U
KOHTPOJIUPYIOUIN 3Tanbl. AHAIN3 pe3yIbTaTOB MEJAaroruuecKiuX W3MEpEeHNH, HalpaBIeHHbIX
Ha BBISIBJICHHE KauecTBa IOJy4aeMbIX 3HAHUH M0 MH(POPMATHKE MIIAIIINX [IKOJIbHUKOB, 3¢-
(EeKTUBHO MOXKET OBITh OCYILECTBIICH C UCTIOIb30BAHUEM MATEMATHUYECKUX U CTATHCTHICCKUX
METO/IOB.

Pesynomamor. TIpoBeeHHbBIC NeJarornueckue U3MEpeHusl MO3BOJISIFOT CeNIaTh BBIBOJ
0 TOM, HACKOJBKO MJIAJIINE IIKOJbHUKH 00IaJa0T MPEIMETHBIMU 3HAHUAMHU 110 HHPOpMa-
THKE, 00y4YeHHEe KOTOPOH OCYIIECTBISACTCS C UCTIONB30BAHUEM TUIAKTHUCCKUX UTD, BHISIBUTDH
YPOBCHb UX MHUPOBO33PCHUSA, JIOTUICCKOI'O MBIIIJICHUA.

3akniouenue. JKCIIEPUMEHTANBHAS MTEIaTOTHYECKas IEATEIBHOCTD Mearora B Mporec-
ce mpernonaBaHus HHPOPMATUKU MIIAJIIINM IIKOJbHUKAM TO3BOJIIET BBISIBUTH (P (HEKTHBHOCT
TAKOTO OOyUYEeHHMsI, YPOBEHb MPEAMETHBIX 3HAHUH IIKOJILHUKOB. AHAN3 Pe3yIbTaTOB Te1aro-
TMYECKUX M3MEPEHHUH 1aeT BO3MOXKHOCTh ITPU HEOOXOANMOCTH CKOPPEKTUPOBATh METOJUKY U
cozepxaHue 00ydeHusl Mo HHPOPMATHKE.

KunroueBble cjioBa: 00yueHHE MIIAAIINX IIKOJIBHUKOB HH(OpMaTHKe, HHOOPMALOHHEIC
TEXHOJIOTHH, AUAAKTHIECKUE UTPHI, IeJarOTHIeCKIe N3MEPEHUS
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KOBCKOT'O TOPOJICKOTO TIeIaroruueckoro yuusepcurteta. E-mail: vs_kornilov@mail.ru

Mopo3sosa Ceemnana Banepvesna, acnupaHT kadeaps! nHpopMaTHzanuu odpasosanus Moc-
KOBCKOT'O TOPOJICKOTO TIeIarornieckoro yaneepcutera. E-mail: suhova-svetlanka@mail.ru
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