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CHAPTER 34.

DIGITAL TOOLS AS A MEANS OF ORGANIZING AND CONTROLLING THE
INDEPENDENT WORK OF FUTURE MATHEMATICS TEACHERS

Liubov TITOVA
Postgraduate student at the Department of Pedagogics and Educational Management,
Teacher at the Department of Informatics and Information and Communication Technologies,
Pavlo Tychyna Uman State Pedagogical University
20300, 2 Sadova St., Uman, Ukraine
l.o.titova@udpu.edu.ua
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Abstract. The chapter of the monograph is devoted to the peculiarities of organizing the
independent work of future mathematics teachers in the study of the discipline «Informaticsy.
Attention is focused on the theoretical and methodological aspects of organizing the independent
work of higher education students in the context of the European Credit Transfer System. The
classification of certain types of independent work, as well as the forms of organization of this type
of activity of students are presented. The features of independent work of future mathematics
teachers in the context of the discipline «Informatics» are considered, indicating the content of the
course and the number of hours allocated for individual and independent study. Particular attention
is paid to the organizational and methodological support of independent work of applicants.
Examples of information and methodological support used in the educational process of Pavlo
Tychyna Uman State Pedagogical University, in particular in the training of future mathematics
teachers, are given, and a selection of digital tools for controlling the knowledge gained during
independent work is made.

Keywords: independent work, informatics, future mathematics teachers, information and
communication technologies, information and digital competence, digital tools, higher education.

Introduction. The formation of a new educational system in Ukraine requires future
specialists to have a deep understanding of pedagogical processes, the ability to independently
formulate pedagogical problems, to creatively search for original solutions in non-standard
situations, and to participate in any field of educational activity.

The changes taking place in society have a significant impact on the reform of the education
sector, and they are especially noticeable in teacher education. In modern conditions, the
requirements for training a future specialist have increased significantly, and teaching is no
exception. In the process of professional training, a teacher should be formed who is capable of self-
study, constant research and problem-solving, a teacher who will carry out educational activities at
a high professional level and find new forms, means and methods of work to interest students and
increase their motivation.

In view of this, there is a need to create such democratic teaching conditions that would
mean active interaction of all participants in the educational process, increasing the personal
responsibility of the applicant for the results of their own educational activities. It is about
developing in future mathematics teachers such personality qualities that would indicate their
readiness for independent practical activity.

The concept of «independent work» is interpreted by scientists in different ways: some
consider it as an educational activity without the direct participation of the teacher, others — as a
method or means of learning. At the present stage of development of higher education, it is
desirable to look at it more broadly: independent work of students is a form of implementation of
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the educational process in a higher education institution (HEI).

One of the characteristic features of the European Credit Transfer and Accumulation System
(ECTS) in higher education institutions is the large amount of independent work of students. The
number of hours for independent study reaches 50% or more of the hours allocated for the study of
the discipline. This makes it possible to form a specialist ready for lifelong learning.

The problem of organizing the independent work of students of pedagogical HEIs is one of
the most important and requires finding ways to modernize the educational process, develop new
and improve existing educational technologies and ways of interaction between participants in the
educational process, especially now that distance and blended learning have taken root in the
educational system due to a number of negative factors, including the Covid-19 pandemic and
russia's full-scale military invasion of Ukraine.

Independent work becomes predominant, while the activities of the participants in the
educational process change: the applicant becomes more active, transforming from an object of
activity into a subject - this contributes to an increase in the level of efficiency of independent work,
which allows the applicant to engage in self-education in their future personal and professional life.

According to the Law of Ukraine «On Higher Education»?, independent work of students is
one of the main forms of the educational process of higher education institutions along with classes,
practical training and control measures. The independent work of students is aimed at forming and
developing their competencies as future professionals, developing skills and abilities to reflect on
the content of the field of knowledge being studied and its professional tasks. Given the total
digitalization of all spheres of life, the realization of these tasks largely depends on the informatics
training of students. Today, a future specialist who wants to improve his or her own logical and
abstract thinking, to use computer technology creatively and competently, must undergo thorough
training in computer science and possess information and digital competence.

The issue of training future mathematics teachers has been covered in the works of the
following domestic researchers: V.Bevz, H.Bevza, D.Voznosymenko, T. Godovaniuk,
O. Matiash, T. Mahomety, M. Medvedieva, Z. Slepkan, H. Tkachuk, I. Tyagai.

A significant role in the training of pedagogical staff of general secondary, vocational and
higher education institutions belongs to pedagogical HEIs, as they are called upon to train
specialists in accordance with the requirements of modernity and the norms of society. The main
purpose of such HEIs is to train a highly qualified teacher capable of ensuring the comprehensive
development of the applicant's personality, the formation of high moral qualities, mental, physical
and aesthetic abilities.

Teacher education should be carried out in accordance with the principles of
fundamentalism, humanization and democratization of the educational process, as well as
humanization of the content of educational material. The basis of future teachers' professional
training should be fundamental scientific knowledge, courses in natural sciences, mathematics and
computer science, coordinated with humanitarian knowledge to provide conditions for flexible
critical thinking, self-development and lifelong learning. This process should take place with the
use of ICT tools to ensure the training of a modern and mobile specialist.

To date, enough practical experience and factual material have been accumulated in
methodological systems for teaching fundamental computer science disciplines, primarily computer
science as an educational component. However, these systems do not sufficiently meet the new
educational paradigm and the requirements that society places on the training of a modern teacher.

Thus, the methodology of organizing the independent work of future mathematics teachers
in the course of studying the discipline «Informatics» needs to be significantly improved. One of the
important aspects of this issue is the selection of digital tools as a means of organizing and
controlling the independent work of future teachers.

Theoretical aspects of organizing independent work of higher education students

Adherence to the principles of lifelong learning has become one of the priorities of the

! TIpo Bumy ocsiry: 3axkon Vkpaimm Bigx 01.07.2014p. Ne1556-VIl: cranom Ha 28 tpas. 2023 p.

URL.: https://zakon.rada.gov.ua/laws/show/1556-18#Text.
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modern education sector, and this also applies to higher education institutions operating under the
European Credit Transfer and Accumulation System. The rapid increase in the amount of
information and the emergence of new knowledge is a prerequisite for increasing the role of
independent work in the acquisition of knowledge, skills and abilities by the student. It is the ability
to work independently that ensures the future adaptation of specialists to further changes in the
professional field. Thus, independent work of students is an important part of the educational
process.

In contrast to the traditional approach to education, where the student was the object of
pedagogical activity, in the modern educational space, along with the teacher, the student is a full-
fledged subject capable of independently regulating the pace and content of his or her own learning
activities, i.e., following an individual learning trajectory. In this new subject-subject relationship,
the teacher does not just teach, but rather acts as a mentor and facilitator. The subject-subject
relationship is based on active cooperation between the participants of the educational process, as a
result of which the student acquires professional and general competencies, and the teacher
improves his or her own pedagogical skills.

As Z. Slepkan? noted, «the new educational paradigm in relation to higher education
involves the formation of competence, erudition, creativity and culture of the individual. This is the
main difference from the old paradigm, which was basically a learning paradigm, the leading flag of
which was knowledge, skills, abilities and educationy.

The idea of introducing such a paradigm is not a completely new idea. In the 70s and 80s of
the last century, Professor A. Aleksiuk® proposed a module-rating concept of education. However, it
was not implemented in Ukrainian higher education institutions at that time due to the dominance of
the lecture as the main form of education and the understanding of the role of the teacher as a
transmitter of knowledge.

The priority area of higher education is to focus on the personal interests of the applicant,
which corresponds to modern development trends. The responsibility for learning is largely
assigned to students. The higher education institution carries out educational activities, mobilizes
students, and does not just provide teaching, as before. According to the new paradigm, teachers
create an active learning environment for students, but they do not necessarily participate in some
forms of learning activities themselves. The main thing is to form students' interest and creative
attitude to learning, to create conditions that will promote students' interest in learning activities.

Thus, there is a transition from the «education for life» model to the «lifelong learning»
model. That is why, in the context of the modern educational paradigm and the introduction of
ECTS, the independent work of students in the learning process, during which students
systematically work throughout the semester, attending and actively studying in classes, is gaining
new importance.

The change in the educational paradigm has led to the emergence of new teaching
technologies, one of which is adaptive learning. The introduction of adaptive learning in the process
of studying computer science in mathematical specialities is due to the real difference in computer
science training and levels of information and digital competence of applicants. In addition,
informatics in these specialities is studied during the first year, when applicants are not yet adapted
to studying at a university.

The analysis of the scientific works of teachers and methodologists*>®7 allowed us to

2 Cnenxans 3.1. HaykoBi 3acaiy nefaroriyHoro IIporecy y BHIIiH MIKoM : HaBy. moci6. Kuis : Buma mkona, 2005. 239
C.
3 Anexcrok A.M. INeparorika Buoi ocita Yxpainu. Ictopis. Teopis: miapyunuk. Kuis : JTu6ias, 1998. 560 c.

4 Mengsenena M. O. OcoOHUCTICHO Opi€HTOBaHE HABYAHHS JIMCKPETHOI MAaTEMATHKH y BMINMX HABYAIBHHX 3aKIajgax 3
BHUKOPHCTAHHAM 1H(GOPMAIIIHIX TEXHOJIOTIH : aBTOped. muc. ... kaux. : 13.00.02. Kuis, 2013. 24 c.

5 Cankina B.I. 101 uikaBa nemaroriyna iges. Sk 3po6utu ypok. Xapkis : Ocnosa, 2008. 88 c.

6 Tomamescwkuit B.M., Hosikos FO.JI., Kamencoka IT.A. Mogeni npornecis agantusHoro HapyauHa. Haykosi npayi.
Komn tomepHi TMexXHON02Il. 2010. Ne 121. T. 134. C. 36-49. URL:
https://lib.chmnu.edu.ua/pdf/naukpraci/computer/2010/134-121-4.pdf.
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conclude that the independent work of students of mathematical specialties, including computer
science, in the conditions of adaptive learning is characterized by the following features:

1) The teacher acts as a competent mentor of students in their active independent work, he
organizes the educational process, determines the forms and methods of work that would contribute
to improving the effectiveness of learning activities. Adaptive learning allows the teacher to choose
how to present the material, and the student to choose how to learn it, to monitor their own learning
activities, analyze their results and change forms and content of independent work based on them.

2) The individual personality traits of students should be taken into account in their
independent work, which should be aimed at developing key and professional competences,
including information and digital competences, which are extremely important in a digital society.

3) The final control and assessment of students' learning achievements should be based on
the knowledge gained during lectures and practical classes, current control measures and,
necessarily, on the results of independent work. The main features of adaptive control are the
selection of the most optimal and effective tasks that will contribute to an objective assessment of
the level of knowledge and skills of students. At the same time, a significant part of the result is
made up of the current academic achievements of students and only a small part is the final control.

4) The applicant independently determines the individual educational trajectory, i.e. the pace
and content of the work.

The independent work of students in the ECTS system has certain differences from the
organization of independent work in the lecture and practical system. One of the features of the
organization of the ECTS-based educational process in higher education institutions is the increase
in the amount of time allocated for independent work by students. Therefore, the issue of
optimizing the independent work of students, selecting topics and tasks that would contribute to the
development of professional competencies of the future teacher is quite relevant.

One of the ECTS principles is the principle of modularity, which defines the approach to the
organization of training «with the help of such methods, techniques and training activities that
include active independent activity of the applicant». «The principle of priority of content and
organizational independence and feedback provides for the creation of conditions for organizing
training, which is measured and evaluated by the results of independent work» of applicants®.

In the ECTS, independent work allows:

o the teacher: to implement an individual approach to teaching the applicant; to develop
productive thinking of applicants, to form their independence; to activate the cognitive activity of
applicants.

e students: to control their own learning, to exercise self-control and self-assessment; to
accumulate points during semester (annual) work; to have certain freedom of choice; to feel
responsible for their choice; to form a subjective position in educational activities.

It should be noted that the effectiveness of the ECTS, and, consequently, the organization of
independent work of students in it, requires high methodological training and pedagogical
qualifications of teachers.

Scientists interpret independent work based on the concept of activity, and this approach is
justified, since independent learning activity is a purposeful process as a result of which the
applicant acquires new or improves existing knowledge, skills, abilities, improves and develops his
or her own abilities, forms and develops competencies. But in the ECTS, the concept of
independent work acquires a broader meaning. Independent work of the applicant involves the
formulation of goals, planning of such work individually or together with the teacher. The
independent work of the applicant becomes systematic and permeates all forms of the educational
process in the university.

The following regulatory documents regulate the independent work of applicants today:

1. The Law of Ukraine «On Higher Education» of July 01, 2014 (Article 50)*: «The

" Tarail LM. InrepakTuBHe HaByaHHSA MailOyTHIX y4WTesiB MaTeMaTMKM IiJl 4ac M03aypodHoi poOoTH. Bichux
Yepkacorozo ynieepcumemy. Cepis «lledazociuni nayxuy. 2015. Ne 20 (353). C. 67 —71.
8 Mdimyna M.M. Ilemarorika BUIIOI IIKOIM: HaBy. MociOHuk. Kuis : «AkagemBuaas», 2006. 352c.
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educational process in higher education institutions is carried out in the following forms: classes,
independent work, practical training, control measures.

2. Regulations of the educational institution on the organization of the educational process
and on the independent work of students. In particular, Pavlo Tychyna Uman State Pedagogical
University has regulations «On the Organization of the Educational Process»® and «On the
Independent Work of Higher Education Students»*°.

3. The educational program and curriculum of the specialty, which specifies a certain
number of hours for each discipline, which is allocated for independent work of applicants.

The analysis of scientific literature allowed us to identify the following approaches to the
interpretation of the definition of « independent work»:

e educational activity (M. Tomchuk, D. Chernilevsky!!), various types of activities (M.
Fitsula®);

e form of work of the applicant, in which the teacher is not directly involved (I. Tyahai?);

e method of teaching (E. Honcharova'?);

e ameans of organizing training (O. Zelenska®®);

e form of training (O. Moroz, O. Padalka, V. Yurchenko*).

According to the Law «On Higher Education»®, independent work of students is one of the
forms of organizing education along with classroom classes, practical training and control
measures. The analysis of scientific sources and our research allowed us to formulate the main
components of the process of organizing independent work of students:

- diagnostic (identifying individual characteristics of the student and determining his/her
educational needs);

- motivational (students' understanding of the purpose of a particular activity and
directing them to independent work);

- instructional and guiding (informing students about the peculiarities of working with the
material for independent study, setting tasks, outlining the scope of independent work, etc);

- procedural (the process of direct implementation of independent work by applicants);

- correctional and consulting (assistance to students in correcting mistakes and consulting
on difficulties that arise in the process of independent work);

- control and evaluation (control over the organization of independent work by students
and evaluation of their activities).

The analysis of the psychological, pedagogical and methodological literature allowed us to
identify the following types of independent work of students according to various characteristics.

By compulsory:

® TTonosxkenus «IIpo opraniszanito 0OCBITHLOrO NPoLeCy B YMAHCHKOMY J€P:KaBHOMY HelaroriuHoMy YHiBEpCHTETY iMeHi
Hasma Twawany. VAIIY imeni Tasra Tuuunu | Ymaucekuii Oepoicaguuil nedacoziunuil yHieepcumem imeni Ilasna
Tuuunu.

URL.: https://udpu.edu.ua/documents/doc//Tokymentn%203%200pranizaiii%200cBiTHb0r0%20nponecy/HaB4yaabpHo-
MmeroauuHa%20xoxymenraris/Ionoxernn%20mpo%20opranizainiro%20ocBiTHROr0%20mponecy%202022.pdf?ver=16
77593472,

10 TMonoxenns «ITpo camocTiiiny po6GoTy 3/400yBadiB BHIIOI OCBITM B YMaHCHKOMY J€p/KABHOMY II€JaroridaHoMy
yHuiBepcurery imeni [laBma Twuwawm». VIV imeni Ilaéra Tuyunmu | Ymancekuii Oepowcasnuii nedacoziunuil
VHigepcumem imeHi llaena Tuuunu.
URL: https://udpu.edu.ua/documents/doc/Jokymenti%203%200pranizanii%20ocBitaporo%20mnpouecy/HaBuanbsHo-
meronnuHa%20nokymenrauis/[onoxennsn%20mnpo%20camoctiiiny %20po60Ty%203BO.pdf?ver=1609753549.

1 Yepuinencokuii [1.B.,Tomuyk M.1. Ilemarorika Ta ICHXOJOTiS BHILOI MIKOIM: HABY. NOCIOHKK. BiHHUI: BiHHUIbKIH
colialbHO-eKOHOMIYHHUI IHCTUTYT YHiBepcuTeTy «Ykpainay», 2006. 402c.

12 Tonuaposa €.€. Camocriiina po6oTta 3100yBayiB BUIOT OCBITH B yMOBaX JHUCTaHI[HHOI Gpopmu HaBuaHHs. Cyuachi
MpeHou Po36UMKY MeOUudHoi ocgimu: nepcnekmusu i 3000ymxu : MaTepiajii HaBd.-HayK. KOH(. 3 MiXKHApP. y4acTiO, M.
ITonTaa, 24 Gepesns 2022 p. ITonrasa, 2022. C. 66-67.

13 3enencrka O. Camocriiina po6ora 3700yBadiB BHIOI OCBiTH $IK BaXKJIMBA CKJIaJ0BA OPraHi3alii HaBYAILHOTO
npomecy y  3akiajgax  BHMINOI  ocBitW. [lepcnexmusu  ma  imnosayii  wmayku. 2022, Ne 13(18).
URL.: https://doi.org/10.52058/2786-4952-2022-13(18)-173-186.

14 Mopo3s O.T",, TTapanka O.C., IOpuenko B.I. Tlenarorika i IcuxoJorisi BULIOT IIKOJIM : HaBd. nociouuk. Kuis : HITY
iM. M. Jlparomanosa, 2003. 267 c.
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1) Obligatory — independent work, which is provided for by curricula and work programs.

2) Desirable — independent research, information gathering; scientific work of applicants
(preparation of reports, conference abstracts).

3) Voluntary — work in extracurricular time, participation in competitions of various levels,
contests, quizzes.

By the nature of educational and cognitive activity:

1) Independent works of a reproductive nature or according to a model contribute to the
assimilation of educational material, but do not develop creativity.

2) Constructive-variative works ensure the need to reflect not only the functional
characteristics of knowledge, but also its structure and the involvement of previously acquired
knowledge in solving various tasks and problem situations.

3) Heuristic independent work is aimed at solving individual issues raised in lectures or
practical classes. During the performance of such works, the ability to identify the problem of study,
formulate it independently and develop a plan for its solution is formed.

4) Creative research work means that applicants should try to move away from the model
and use their own methods of solving problem situations, thus making the work research. In the
course of such independent work, the realization of the creative abilities of the student takes place
15

By the level of motivation of students:

1) Low level, when the teacher both encourages the student to act and controls the process of
performing independent work.

2) Medium level, when the teacher encourages the student to work, but the student controls
himself, working independently.

3) High level, in which the student independently selects and processes tasks.

Homework is a separate type of independent work, as it is performed without the direct
intervention and control of the teacher. Homework should be differentiated and individualized, so
that the learning process as a whole becomes more effective. Such differentiation will help to
eliminate the overloading of students with homework, which means reducing the volume of tasks
and increasing the amount of time for their preparation.

One of the components of the professional training of applicants studying in the specialty
014.04 Secondary Education (Mathematics) and the educational and professional program
Secondary Education (Mathematics. Informatics) at Pavlo Tychyna Uman State Pedagogical
University is the discipline «Informatics». The course is professionally oriented and is designed to
be taught during two semesters of the first year of study.

The specificity of computer science education in pedagogical higher education institutions
requires systematic independent work of students, which is provided for in the curriculum. The
discipline «Informatics» in pedagogical higher education institutions is rich in content, but quite
often very few hours are allocated for its study.

Thus, at Pavlo Tychyna Uman State Pedagogical University, the curriculum for bachelors in
the specialty 014.04 Secondary Education (Mathematics) includes the following distribution of
hours for studying computer science (Table 1.1).

Table 1.1

Independent work

Total amount of hours | Lectures | Laboratory classes Hours | % of the total volume

240 46 74 120 50

Therefore, it can be argued that out of this number of hours, half of the total hours are

15 Boesimko JI. Opranizanis caMmocTiitHoi po6oTu 3100yBaviB BUINOI ocBiTH. [ledazoziuna océima: meopis i npaxmuxa.
2018. T. 2, Ne 25. C. 21-28. URL: https://doi.org/10.32626/2309-9763.2018-25-2.21-28.
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allocated for independent work of students. There is a problem of organizing the independent work
of future mathematics teachers in the study of computer science, in particular, its effectiveness and
efficiency of learning the educational material.
Methodological features of the organization of independent work of applicants in the course
of studying the course «Informatics»

Informatics is a discipline that forms the basis for the training of any modern specialist, and
pedagogical specialties are no exception. It is difficult to overestimate the impact of information
and communication technologies on society. The use of ICT in the educational process can
significantly increase the level of motivation of students to learn, diversify learning activities,
interest and involve different organs of perception of information, which facilitates the process of
memorization and improves learning. All this makes us think about the importance of developing
teachers' information and digital competence.

In addition, it is important to remember that we are talking about the training of future math
teachers. It is important to note that confident mastery of ICT skills, especially in the context of
distance and blended learning, is critical, because a single blackboard (physical or online) is not
always enough to organize a quality learning process. Gamification tools (Kahoot, LearningApps,
WorldWall)*®, services for building spatial images and function graphs (Desmos, GeoGebra) *’ and
other online resources aimed at helping teachers address educational needs (JustClass, Mozaik 1819,
etc.) are becoming indispensable in the work of a math teacher. For example, Mozaik Education is a
digital platform that contains educational materials in the form of digital lessons, 3D scenes, videos,
and graphic images that allow students to learn about certain aspects of computer science in an
interesting way!81°,

The purpose of the computer science course is to form the basis of the student's information
culture, which provides the opportunity to use the acquired knowledge, skills and abilities both in
studying the theoretical foundations of computer science and in solving daily practical tasks,
including professional ones. This goal is achieved by studying the relevant sections of the course
and consolidating the knowledge gained. At the same time, the course aims to provide:

¢ deep understanding of the relevant sections of computer science;

e mastering the methods of solving problems using information and communication
technologies;

e mastering the methods of working with information, including searching, processing, and
storage;

o application of modern computer and multimedia tools for educational activities.

As a result of studying the discipline, the course «Informatics» should form the following
knowledge and skills:

e master the basic concepts and facts in the field of computer science;

e master the basic methods of searching and selecting information, critically evaluate it and
use it to solve personal and professional problems;

e master the skills of working with information and communication technologies to support
the educational process.

The educational material of the discipline is divided into content modules and topics by the

18 Tirosa JI. O. BusHauenns 3aco0iB reiimi(ikaiii 1 BIPOBauKeHHs B OCBiTHiM mponec. OcBita YKpaiHu B yMOBax
BOEHHOTO CTaHy: YNpaBlliHHA, IU(pOBi3alis, €BpoiHTerpauiiiHi acnekTu: marepianu IV MiKHap. HayKOBO-TIPaKT.
oHyaiH-koH(., M. Kuis, 25 xoBtHs 2022 p. Kuis, 2022. C. 201-202.

17 Tiroea JI.O. Amaniz cydyacHUX OHJaiiH-3ac00iB i (hopMyBaHHS iH(OPMAIiHO-IMPPOBOI KOMIIETEHTHOCTI
MaiOyTHIX YyUHUTENB MaTeMaTUKH. AKTYaJIbHI IPOOJIEeMH MiATOTOBKM CYy4acHOTO II€[arora: Teopisi, icTopis, MpakTHKa :
XIII Beeykp. HayK.-pakT. OHJIAH-KOHG., M. YMaHb, 24 nuctonana 2022 p. Ymaus, 2022. C.128-132.

18 Kosrantox M., Kpusopyuko 1., Titosa JI. MoKIMBOCTI BUKOPUCTaHHs cepBicy mozaWeb y miarorosui Mail6yTHix
yuuTeniB Maremartukd. HaykoBi iHHOBamii Ta mepenosi TtexHosorii. 2022. Ne 9(11). C. 98-107. URL:
https://doi.org/10.52058/2786-5274-2022-9(11)-98-107.

1% Tkauyk T'.B., Meagenesa M.O. IKT sk 3aci6 (opMyBaHHs iHPOpMalliiiHO-LUPPOBOT KOMIIETEHTHOCTI CTYJIEHTIB
MeJaroTiuHuX yHiBepcuteTiB. Monods i punox. 2023. Ne 1/209. C. 74-80. URL: https://doi.org/10.24919/2308-
4634.2023.272479.

International collective monograph
INNOVATIONS IN THE EDUCATION OF THE FUTURE: INTEGRATION OF HUMANITIES, TECHNICAL AND NATURAL SCIENC

625



teacher, which is reflected in the working curriculum of the discipline and approved at a meeting of
the department. The working curriculum in computer science defines:

- the thematic plan, which indicates the number of modules

- the number of hours to study each module;

- distribution of hours of classroom and independent work of students;

- content of the discipline by modules;

- topics of lectures and laboratory classes;

- topics for independent study;

- topics of individual research tasks;

- methods of teaching and control,

- evaluation criteria for each of the activities provided for in the work program, including the
final control in the form of an exam;

- list of main and additional sources, information resources.

At Pavlo Tychyna Uman State Pedagogical University, the discipline «Informatics» is
studied for one academic year in the first year. The course is 240 hours in total, including 120
classroom hours and 120 hours of self-study, with the final exam as the form of control.

The structure of the discipline involves the study of the following modules:

Content module 1. PC hardware and software. Operating system.

Topic 1. Information technologies and processes. Computer as an information system.
Theoretical foundations of information presentation.

Topic 2. Working with operating system objects. Data archiving. Archiving programs.

Content module 2. Information processing by means of office programs.

Topic 1. Working with documents in a word processor. Formatting text, paragraphs and pages.

Topic 2. Using styles in a word processor. Creating standard and custom templates, calendars,
letters, resumes using a word processor.

Topic 3. Working with table structure in a word processor. Creating lists. Mathematical
formulas. Data visualization.

Topic 4. Creating a presentation of a branched structure. Adding animation, music and video.

Topic 5. Publishing systems. Creating a business card and newsletter.

Topic 6. Databases. Database management systems.

Content module 3. Fundamentals of computer graphics. Graphic editors.
Topic 1. Computer graphics. Graphic editors. Creating graphic images.
Topic 2. Modern raster and vector graphics editors.
Content module 4. Google digital tools in educational activities. Professional software tools.

Topic 1. Cloud technologies and opportunities to use Google's digital tools in the educational
process.

Topic 2. Cloud and software tools in the professional activity of a mathematics teacher.

Theme 3. Web resources in the professional activity of a mathematics teacher.

Content module 5. Educational web services and mobile technologies.

Topic 1. Infographics. Web resources for working with infographics. Photo stocks.

Topic 2. Cloud and mobile services for creating presentations.

Topic 3. Resources for creating interactive tasks.

Topic 4. Online services for creating tests.

Topic 5. Mobile applications for testing.

Topic 6: Interactive posters and mind maps.

Topic 7. Time tapes and word clouds. Web resources for generating QR codes.

The specificity of the computer science course for future teachers, including mathematics, is
to familiarize, develop and improve practical skills in working with software and hardware
computer tools that will allow them to carry out professional activities and solve personal problems
efficiently and effectively in the future. That is, the course is aimed at forming the future teacher's
information and digital competence, which is key to life and is one of the professional competencies
of a modern teacher.
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Accordingly, the analysis of scientific research on the problems of training a modern
mathematics teacher shows that the current situation is characterized, firstly, by the development of
the mathematical field of knowledge, education reform and the development of state standards of
higher education, and secondly, by a decrease in the number of hours allocated for classroom
classes and the introduction of a significant part of the material for independent study. Particular
attention should be paid to the organization of systematic control over students' independent work.

Clearly identifying in each section of the program material that is submitted for independent
study (and this component of the training content can be varied depending on the individual
capabilities of each applicant or academic group) will help to think through the content and forms of
control of applicants' knowledge during the semester, which should be introduced to applicants at
the beginning of the semester.

In the process of studying computer science, future mathematics teachers should gradually
form the conviction of the need to acquire in-depth knowledge, as this is important for ensuring the
effectiveness of further education and professional activity.

The needs for the formation of knowledge, skills, abilities and qualities provided by the
competency-based approach and which must be mastered by a computer science student to solve
professional problems are called educational needs. When determining educational needs, the
teacher, together with the applicants, should consider the model of professional competencies
defined by the Professional Teacher Standard?®, which should be achieved as a result of training by
each applicant.

The traditional combination of «knowledge-skills-abilities» to describe the result of learning
activities is a necessary condition, but not sufficient. For the future mathematics teacher, the
concepts of «professionalism» and «competence» are important.

Professionalism is understood as the degree of mastery of certain technologies, and
competence includes, in addition to technological training, a number of other components (these
include components of an external professional nature, but are necessary for every specialist in one
way or another, including independence, the ability to make decisions in problem situations,
creativity, the desire and ability to self-learn, flexibility of thinking, etc.)?.

A future math teacher acquires such qualities to a greater extent during independent work. A
teaching methodology that focuses on building the educational process according to the educational
outcome (using the competencies of the future specialist) is called a competency-based approach.

The concept of "competence™ includes the following components: readiness for goal setting,
for action, for evaluation and reflection, primarily of one's own actions??. The change in the
educational paradigm implies a competency-based approach to education.

Competence in the study of informatics in the future mathematics teacher should be
manifested in the ability to:

e recognize problems that arise in the independent study of the material that can be solved
by means of ICT;

e solve these problems using computer science knowledge.

An important condition for the effectiveness of the student's independent work is goal
setting, since the goal is one of the defining components of the educational process. A clear
definition of the goals of independent work by the teacher, as well as the awareness and acceptance
of them by students, is a necessary element of the organization and implementation of independent
work.

The purpose of independent work in computer science is to expand and consolidate

2 TIpo 3aTBepmkeHHs IpodeciiiHoro craHaapTy 3a mpodeciasMu «BunTenb MOYATKOBUX KIACIB 3aK/ajly 3aralibHOi
cepenHboi OCBITHY», «BUuTens 3akiaay 3arajibHOI CepelIHbOi OCBITH», «BuuTens 3 MoYaTKoOBOI OCBITH (3 TUIIIOMOM
MoJoIIoro crierianicra)y : Hakas Big 23.12.2020 p. Ne 2736-20. URL: https://zakon.rada.gov.ua/rada/show/v2736915-
20#Text

21 Khorzhevska I. Professionalism and an individual’s professional development. Science and Education. 2016. Vol. 15,
no. 11. P. 55-60. URL: https://doi.org/10.24195/2414-4665-2016-11-11.

22 [Teparorika BHILOI IIKOIM: HaBY. 110ci6. / ynopsa. 3.H. Kypmsun. Kuis : 3nanns, 2007. 495 c.
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knowledge and skills in the field of information and communication technologies, to acquire skills
in their practical application, as well as to develop an attitude to systematic, continuous updating of
knowledge.

In accordance with the goal, we have identified the tasks of independent work in the study of
computer science:

- to creatively perceive and comprehend the educational material,

- to develop skills of daily independent work in obtaining and generalizing knowledge,
skills and abilities in computer science.

The purpose of independent study of the material should be related to the goal of achieving
the skills of independent work in computer science, such as: the ability to make a synopsis, the
ability to solve problems independently, to search for information using ICT, and others. The
following skills are also important: designing the purpose of studying modules by applicants,
selecting tools and literature according to the topic, drawing up tasks in accordance with the goals
set, etc.

Students' independent work in computer science should be implemented taking into account
general didactic principles (systematic, consistent, accessible, individual approach, consciousness
and independence), ECTS principles, andragogy principles, principles of personality-oriented
learning and activity-based approach.

At the present stage, university teachers are faced with the task of revealing the real
capabilities of the applicant, which requires not unification and uniformity of training, but the
identification and development of individual inclinations and abilities of the future specialist, as
well as the use of innovative teaching tools and methods, including the widespread introduction of
information and communication technologies. A differentiated approach involves an understanding
of individualization of learning that consists in planning the level of mandatory learning outcomes
and, on this basis, higher levels of mastery of the learning material.

Individualized learning is the organization of the educational process that allows each
student to learn, develop and form their own competencies according to an individual plan adapted
to their abilities and needs, at their own pace.

Differentiation and individualization of learning, including independent work, are central to
the work of higher education institutions in Ukraine. The relevance of the problem of differentiating
independent work is due to the different levels of preparation of graduates of general secondary
education institutions (different types of institutions, individual characteristics of students, their
potential capabilities, adequacy of the choice of an educational institution for further study to the
level of preparedness of the applicant, inability to work independently since school, etc.)

Another important issue is the intensification of independent work. There are various
methods of enhancing students' independent work, which are primarily related to the development
of interest in the discipline being studied.

According to the new paradigm, learning becomes a form of human activity. The ability of a
student to learn independently, without the direct guidance of a teacher, is a quality that a modern
personality needs in any professional activity.

Digital tools for monitoring the learning achievements of future mathematics teachers during
independent work

The effectiveness of the process of training a modern teacher depends on a number of
factors, one of which is the independent work of students. In the educational process of a higher
education institution based on the ECTS system, a significant number of hours are allocated to the
independent work of students. Therefore, one of the main tasks of a HEI teacher is not to reproduce
a set of ready-made knowledge, but to organize active learning activities of students, including
independent work.

Given the growing role of independent work and the increase in the number of hours
allocated for independent study of educational material, the problem of organizing independent
work of students, in particular of pedagogical HEIs, has become widespread. However, given the
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total digitalization, the issue of using information and communication technologies in the process of
organizing students' independent work is becoming more relevant.

The stage of planning students' independent work in the system of professional training of
future mathematics teachers is one of the most important. In the process of planning, the teacher
mentally comprehends the content of the future independent work, determines the timing of its
implementation, predicts its final results, etc.

To ensure the effectiveness of independent learning activities, the teacher needs to set goals
correctly, think about what methods and tools will be used in organizing and implementing students'
independent work, and compare the goals and results obtained. In the course of this type of work, an
active position is necessary, which requires a high level of organizational skills.

An important task of university teachers is to properly organize independent work and
provide conditions for their successful completion, which requires not only fundamental and
scientific, but also appropriate pedagogical training, which allows them to conveniently activate the
cognitive abilities of students in the process of pedagogical influence on the educational process.

In order for independent work to bring decent results, it needs to be planned and organized
in combination with other forms of education. The most important among them is the careful
selection by the teachers of graduate departments of the content and amount of educational material
for independent study by students, and the means of testing the knowledge acquired in the process
of independent work.

One of the stages of planning independent work is the selection of forms and methods that
will most favorably affect the educational environment for the applicant.

We will distinguish between two forms of independent work of applicants: classroom and
extracurricular. The classroom form involves completing tasks directly during lectures and
laboratory classes. The extracurricular form of independent work of applicants involves the
allocation of special tasks for independent performance by applicants for each module at home, in
the library, in computer classrooms.

Among the forms of organization of independent work both in and out of the classroom, it is
advisable to use frontal, group, pair and individual forms of work of applicants.

The frontal form involves the independent completion of common tasks assigned by the
teacher and is conducted in an academic group. An example of frontal independent work in
computer science is a module test in the classroom; outside the classroom, it is a search for
theoretical material on a particular topic, compiling a reference outline, completing a project, or
performing interactive tasks using information and communication technologies?. This form retains
the ability to individualize learning by selecting differentiated tasks.

During the group form of independent work, the academic group is divided into
microgroups of 3-4 students. Each of the microgroups performs tasks assigned by the teacher. An
example of a group form of organizing independent work is the performance of small-scale creative
works, similar to those performed in the classroom during laboratory classes or large complex
works that would include the material of one or more content modules. For example, developing a
project with its subsequent presentation. The latter can be effectively performed with computer
support.

The pair form is convenient to use in the classroom, using static, dynamic and variation
types of pairs. An example of a pair form of independent work is the work of applicants in pairs —
their independent performance of tasks of different levels of complexity and different types, with
subsequent mutual verification.

The individual form of independent work involves each applicant writing an individual
educational and research task in the form of an abstract or abstracts for a conference, or creating
multimedia presentations using cloud services (Canva, Prezi, Powtoon, Google Presentations,

23 IpnoBamiiiHi TexHosOrii HaBYaHHA iH(GOPMATHYHUX MUCLUIULH : KonektusHa MoHorpadis / [I.C. Besnocko, JI.C.
JIlxora, M.C. Kosrantok, [.I. KpuBopyuxo, C.IO. Kynenko, JI.O. Tiroa, f.B. fpommk]; 3a 3ar. pex. M. O.
Mengenesoi, I. M. Tsrait ; MOH VYkpaian, Ymaacekuii aepik. nea. yH-T imei [lasna Tuanau. Ymans : Bizasi, 2021.
231 c.
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VistaCreate etc.). Planning individual forms of work and performing these types of work by
students teaches them to plan their own activities and acquire independent skills.

Another important condition for the implementation of independent work of students is the
definition and creation of organizational and methodological support, which includes
organizational, information, methodological, control and diagnostic support for the study of the
computer science course and the organization of access to it for students.

We propose to call organizational support the creation and communication of organizational
information necessary for independent study of the material to students. At the first lecture classes,
it is advisable to inform students about:

e  The main information sources: the library, the Moodle distance learning environment
and the university repository, which will be used in the study of the educational component of
Informatics. It is important to emphasize that students will search for the necessary information for
independent study of the material on computer science on their own. At the beginning of the course,
it is advisable to inform students about the university's Moodle distance learning environment,
provide an email address, tell them more about the educational and methodological complex in
computer science, explain the structure and purpose of the educational and methodological material
posted in the Moodle distance learning environment.

e  The schedule of consultations of the teacher according to the academic load. The
consultation schedule should be posted on the department's website.

o Evaluation criteria (activity in the performance of work, the procedure for studying
and forms of control over the study of material, deadlines for completion of work, requirements for
the design of laboratory, creative and individual educational and research works, etc.).

e A list of topics and individual issues in computer science that are submitted for
independent study. Such information is available in the discipline's textbook, work program, and in
the university's Moodle distance learning environment.

Such information support allows us to intensify and improve the independent work of
students, save time on preparing for lectures and laboratory classes, and realize an interactive
dialogue between teachers and students.

The information and methodological support should provide applicants with access to the
necessary information and methodological materials, indicate the direction of study of the
educational material set by the teacher, and guide applicants in choosing their own educational
trajectory during independent work. This support includes a working curriculum with the division
of educational material into modules and the allocation of material by type and volume for
independent work, as well as methodological sources for studying lecture material with examples of
solving practical problems (paper and electronic lecture courses, textbooks, workshops, reference
books, etc.).

Information and methodological support can also include platforms with massive open
online courses, which have recently gained considerable popularity. In the practice of modern
higher education institutions, including Pavlo Tychyna Uman State Pedagogical University, the
procedure for recognizing the results obtained in non-formal education is widespread. Thus, the
platforms that allow to acquire new knowledge, skills, and abilities are Prometheus, Coursera, Cisco
Academy, Udasity, Udemy, EdEra and others. The use of courses on these platforms allows
applicants to follow their own educational trajectory, in particular through a wide range of courses
and opportunities to learn at their own pace, increase their level of professionalism, and develop
self-education skills. This approach ensures mobility and accessibility of education, as well as
adherence to the principles of person-centered learning?.

An important point in organizing students' independent work is the creation of control and
diagnostic support by the teacher. It provides feedback between the teacher and the student and
helps students to realize an individual educational trajectory, which is one of the key requirements

2 Mengenesa M.O., Kmypko O.1., Kpusopyuxo LI, Kosraniok M.C. BUKOpHUCTaHHS MAacOBUX BiJIKDUTHX OHJIAiH-
KypCiB y MiATOTOBII MaiOyTHIX yunTesiB inpopmaTuku. [HHOBamiiiHa neqarorika. 2021. Bunyck 33(2). C.159-164.
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of a personality-based approach to learning.

Successful learning is largely related to the organization of control and testing of students'
knowledge. In connection with the transition of educational programs to the ECTS system, the
amount of independent work is increasing, so in such a situation, the teacher should more carefully
approach the problem of controlling students' knowledge.

The control and diagnostic support should include the implementation and presentation of
the results of an individual educational and research task, tests and interactive tasks using
information and communication tools, as well as final control in the form of a test or exam.

Various types of knowledge testing have been used in modern HEI practice, but nowadays
more and more teachers are using information and communication technologies for testing and
control. One of such tools used at Pavlo Tychyna Uman State Pedagogical University is testing in
the Moodle educational and information environment. In the course of the discipline being taught,
the teacher creates an appropriate test that allows for a quick and objective assessment of the
student's knowledge. However, the most widely used services are those for instant testing and
interactive exercises. Such tasks become part of the current and final control, and sometimes
completely replace it?®. Students perceive such forms of control with interest, considering them to
be a game to some extent. This method of control, if effective, requires little time to implement
knowledge accounting. This is one of the advantages over other classical methods of knowledge
control. Let's look at some services for creating interactive tasks and tests.

LearningApps.org

The LearningApps service is one of the most popular for creating interactive learning tasks.
This web service is completely free and allows you to create tasks of varying complexity for
different age groups, using ready-to-use templates. The service is multiplatform and supports 22
languages, including Ukrainian, which is very convenient for use. The interface of the online
service is intuitive and allows both registered users and those without an account to create
interactive exercises. However, in order to fully use the service and to be able to save created
exercises and add them to the relevant thematic catalogs, you need to register.

In order to create your own account, you need to go through the registration process, which
includes the following steps:

& Login
- Click on the «Register» button in the upper right corner of the screen;
- Select «Create a new accounty in the pop-up window;

- Fill in all the required fields (Login, Email, Password) and agree to the terms of use of the
service.

% Kpusopyuko LI, Kosramiok M.C. BuKOpMCTaHHS iHTEPAKTMBHMX TEXHOJOIIH B OCBITHLOMY MpOLECI.
Iadopmaniiino-komm’totepHi TexHomorii — 2021 (IKT-2021) : Tte3m mom. XII MixHap. HayKOBO-TEXH. KOH(., M.
Kuromup, 1-3 xBit. 2021 p. XKutomup, 2021. C. C. 145-146.
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Reglster new account

|

After completing all the above steps, the user will receive an account and can work on
creating interactive tasks.
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The service has a large number of templates that users can work with to create their own
exercises, and you can also use or modify ready-made interactive tasks created by other teachers.
Most of the templates allow you to add videos and images.
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The advantages of this service include the following:
- free use;
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- multilingualism (including the presence of Ukrainian);

- intuitive interface;

- numerous available templates;

- the ability to exchange interactive tasks;

- URL and HTML code are available, which allows you to share the link to the exercise,
embed it on your own website or blog?®.

Wordwall

Wordwall is designed for interactive creating interactive tasks and is similar to
LearningApps, but has much more features if you purchase a paid tariff plan.

Wordwall, like LearningApps, is multilingual, and Ukrainian is available. This web service
is based on «a method used in American schools to create a collection of words that is posted on the
classroom wall to help students memorize and use new words or terms». That is, the main purpose
of the web service is to work with words, but it is quite convenient to use it to master the
terminology of completely different fields of science?’.

Before you can start using the web service, you need to register. To do this, on the main
page of the website https://wordwall.net/, click on the «Register» button and fill in all the fields of
the pop-up window or use your Google account.

& Wordwall -t d HomEe  Features  Price Pians Log In @ Engich =

The easy way to create your
own teaching resources. <9

Make custom activities for your classroom.

Quizzes, match ups, word games, and much mare,

62,225,233 resources created

Sign Up to a Basic account

Location
B | kraine ~

1 accept the s of use and Privacy policy

% Ocronosenp 1., Bapina I'. Ocobnupocti 3actocyBanHs «LearningApps» B pobOTi 31 CTyJeHTaMH MeJaroriyHoro
yHiBepcurery. Ilpogecionanizm nedazoca: meopemuuni u memoouuni acnexmu. 2021. Nel5. C.142-149.
URL.: https://doi.org/10.31865/2414-9292.15.2021.242970.

2 Tapacosa T. OcobmuBocti BuxopucTanus cepsicy Wordwall B ocBiTHbOMY mpoueci 3akimamy HO3AIIKiNIBHOT
ocaitu. Distance Education in Ukraine: Innovative, Normative-Legal, Pedagogical Aspects. 2023. Ne 3. C. 414-424.
URL: https://doi.org/10.18372/2786-5495.1.17804.
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After registration, a user with the Basic plan has 18 templates available, with which they can
create 5 tasks. If you purchase a paid plan, the number of available templates and the number of
exercises you can create increases.

Upgrade your account School plans

Pay Monthly (CI Fay Annuslly (Save 10%)

Basic Standard Pro
Free 2 60/ manth 2 90/ month
UAH UaH
Interactives 18 18 = 33~
Frintables 8] 12~ 17w
Number of resources you can 5 Uniimited Unilimited

Create

The feature of this service is the ability to customize the theme, fonts, and time to complete
the task, as well as the presence of gamification elements (changing the number of lives, displaying
the list of winners), which makes the process of solving an interactive exercise even more
interesting and motivating.

Theme ?
il 3 N -
o/b]c] 1 Fopell 0 .
Primary sboard Underwater Magic Library Summer Clouds Datective Winter
Defay
v
abc 123
Qptions
T None () Countup @ Countdown 5 Sm 0 Sils
@® 5
FICULTY ] Display words to find
Allow diagonal words

| Allow reverse words

A characteristic feature of this service is that the created exercises can be saved in PDF
format for further use during training sessions in both electronic and printed formats.
Educaplay
Educaplay is an online service that allows you to create interactive educational tasks.
Educaplay is designed to use gamification technology in the educational process, allowing students
to learn through play.
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The service has a free Basic tariff plan that allows you to create many interactive tasks, but
limits the ability to integrate ready-made exercises into other services. The advantages of Educaplay
include the following:

- eighteen constructors for creating interactive tasks (quizzes, memorization games,
crosswords, etc.) in the free version and fifteen more (a quiz with images, a math generator, and
various game exercises) if you purchase the Pro tariff plan;

- you can add both text and graphic and video information to tasks;

- the ability to integrate the created tasks into compatible services (Google Classroom,
Microsoft Teams, Moodle, CANVAS, etc.) and distribute them on social networks, personal
websites and blogs;

- generating a report on the completion of the task by the applicants in the form of an
infographic®,

Interestingly, interactive tasks on the web service can be created using artificial intelligence.
To do this, you just need to specify the topic of the task in the appropriate window and press Enter,
after which Educaplay will generate ten questions on the selected theme.

-
s 4 Give me a title

( 4 and I'lL create your Matching
3/  Pairs

can also do it from a link or & piece of text

Information and communication technologies °|

However, a small disadvantage of this service is the lack of Ukrainian language both in the
website interface and in the settings of interactive tasks.

There are also numerous services for creating tests, including Kahoot!, Quizlet, Quizizz,
Plickers, Google Forms, and others.

Kahoot!

Kahoot! is a platform designed to create and conduct quizzes and tests. The resource is
conditionally free and can be accessed from both a personal computer and a smartphone, provided
that you have an Internet connection.

28 Topkyma B. Teiimidikauis oCBITHROro npouecy y IMOYaTKOBiM IWIKOJI 3 BUKOPMCTaHHAM pecypcy
«Educaplay». Ilpobnemu i nepcnexmueu possumxy oceimu XXI cmonimms . te3u non. Bceykp. crynent. IHrepHer-
KOoH(., M. ¥YMmansb, 11-12 mucron. 2020 p. Ymans, 2020.
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Users can create tasks only after registration, and the service allows them to work with
accounts of different types (Teacher, Student, Personal and Professional) and tariff plans of
different cost and functionality, including a free one with limited capabilities. After registering,
users can create their own "kahoots" and combine them into courses, which is very convenient for
structuring training materials if necessary. You can also register at https://kahoot.com/ using your
Google or Microsoft account.
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You can add not only textual mformatlon but also graphlcs anlmatlons or videos to the
quiz. The teacher can use the points for evaluation or to stimulate students, as after each question,
the top three leaders who answered the question correctly and quickly are highlighted. You can use
ready-made templates or create your own?°

Latest repor

Quizizz
Quizizz is a web service for creating quizzes and tests that has a similar principle of
operation to Kahoot! You need to register to use the service, but just like Kahoot! you can use
Google, Microsoft, or Apple accounts.
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The finished test can be used in real time in the classroom or via videotelephony by
selecting the Play Live mode, or set for self-study in the Homework mode. The service allows you
to monitor the progress of each student and export data to Excel. The teacher has access to a library
of ready-made tests, or he or she can create a test, game, or survey on his or her own®

Multiple Chaice

2 JucraHuiiini TexHONOTil B OCBiTi: 30ipHUK HAYKOBO-METOAMYHMX PEKOMEHAN{i IIOJ0 OpraHi3aiii BUXOBaHHS,
HaBYAaHHS Ta PO3BUTKY YYAaCHHKIB OCBITHBOTO Tpolecy mix dvac kapantuHy / pen.. O. Bypuesa, [I. Maiees.
Kpamaropcsk, 2020. 95 c.

%0 OcgiTa.ua. CrtBOpeHHS TECTIB JUTS OHJIaMH-HaBYAHHS: OTJIsA ] mwtatdopm. Ocsima.UA.
URL: https://osvita.ua/vnz/high_school/80118/.
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Quizlet

Another interesting service that will become both a supplement to the teacher's work and a
tool for studying theoretical material and self-checking in the process of independent work of the
student is the service for creating flashcards and tests Quizlet. This service, like the previous ones,
requires registration or logging in with a Google or Apple account.

Working in the Quizlet environment means creating flashcards with terms and their
definitions, which can be used in 3 modes of the free plan — Flashcards, Learn and Match, as well as
in the testing mode if you purchase the QuizletPlus plan.

Each of these modes will help the student to better master the terminology of the discipline
being studied. That is why Quizlet is especially useful for preparing for various tests.

Internet

n-class activity

Self-study activity

= &
. Flashcards C. Learn & Test ? Match

O Geta hint PR

Network

The use of such services in pedagogical activities will not only help to control the
knowledge gained in self-education, but will also interest students and motivate them to learn, due
to its interactivity and gamification elements. On the part of the teacher, the use of such services to
check students' academic achievements ensures, firstly, objective assessment, instant feedback, and
reduces the time spent on the check.

Conclusions and suggestions. The independent work of students should be interpreted as an
organizational form of the educational process in a higher education institution, which is
implemented in the form of various forms of activity (frontal, group, individual), based on the
active interaction of the teacher and the student, is of a partnership nature and takes different forms
depending on the purpose of independent work.

The methodological foundations of independent work of students that will positively affect
the process and results of work include the pedagogical skills of the teacher in organizing this type
of activity, goal setting, motivation of students, features of the organization of independent work,
including the use of innovations, taking into account individual characteristics and the level of
previously acquired knowledge and the level of development of independent work skills.

To effectively organize the independent work of students in the process of studying
computer science, it is necessary to comply with certain methodological requirements, namely:
defining the goals of independent work, taking into account the professional orientation of the
pedagogical HEI; taking into account the general principles of higher education didactics, ECTS
principles, personality-oriented, competence-based and activity-based approaches to learning.
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The design of students' independent work in computer science should take into account the
specifics of first-year students, taking into account their age, psychological readiness for this type of
activity, and focus on professional orientation (training of future mathematics teachers).

The volume of independent work is regulated by the curriculum of the future teacher's
training, drawn up in accordance with the educational program in which the student is studying. As
for the content of independent work in computer science, it should be determined by the working
curriculum and the needs of future pedagogical activity, which are set by the professional standard
of the teacher and the requirements of the present.

When studying computer science, the teacher's activities in organizing independent work
should help the student to create an individual educational trajectory. This will stimulate the
formation of skills to determine the goals of their activities, the sequence of tasks, independently
organise work and exercise self-control and reflection. Under such conditions, there will be an
active development of key competencies and professional qualities of the applicant, as well as the
formation of self-education skills. Such activities of the teacher are key to adhering to the principles
of person-centred and competence-based approaches to learning and to the fundamentalisation of
the concept of «lifelong learningy.

An important role in the organization of independent work of students belongs to the correct
selection of organizational and methodological support by the teacher. Here, it is advisable to
highlight information and methodological support (Moodle distance learning environment,
university repository, platforms with massive open online courses, etc.) and control and diagnostic
support, which includes services for creating interactive exercises, tests and quizzes.

The introduction of active methods and forms of organization and control of independent
work into the educational process, the development of its organizational and methodological
support, the use of innovative teaching technologies, including information and communication
technologies, project method and gamification technology, will help students develop the ability to
work with information, starting with searching using various sources, develop their skills of
independent planning and organization of the learning process, which will ensure the transition to
continuing education (self-education) and after graduation, will help to form the key and
professional competencies of a future specialist, which will allow him or her to be effective in
further professional activities.
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