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Kawwegwme caosa:  nporpasssc-ushopsannossas onardopua  Arduino,
unippoBil HEMEpHTENLHE KoMTIeks, nabopaTopHse paboTe No dEEKe.

Kushekkaliev A.N., Kabibullin MLIL, Iskalyveva AU, Almat AA.
METHODS OF DEVELOPMENT OF LABORATORY WORKS IN PHYSICS
ON THE HARDWARE AND SOFITWARE PLATFORM ARDUING

The article discusses the feasibility of conducting the experiment in a full-scale form
in the case of measurements of physical laboratory work using a digital measuring complex
(DMC). Currently, for the formation of educational experience in physics, the DMC is
used, which includes a computer, sensors of various physical quantities, a device for
contacting sensors with a computer and appropriate software. DMC allows in the shortest
and "short™ time to get a lot of information about the phenomenon under study, automate
the processing of this information, visualize the results of measurements and caleulations.

Key words: software and information platform Ardune, digital measuring complex,
laboratory work in physics.
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USING INTERACTIVE TEACHING TECHNOLOGIES DURING
EDUCATIONAL ACTIVITIES

Annotation. The article considers the concept of inferactive learming. The author
describes modern technologies of interactive learning and the use of imteractive methads in
lecture, seminars and independent work. The concepes af interactive feaming rechnology as
mon-simulation and simulation are revealed. Non-imitation methods do mot involve building
a model of the phenomenon, process or activity being studied. The basis of imitation
technology is simulation or simdation-game modeling.

Key words: educational aciivity, imteractive fraining, technology in pedagogy,
pedagogical technology, interactive teaching technologies.

In pedagogy, it is known that the main form of organization of education is a lesson.
The formation organizational forms of education occurred along with the development of
human society. The most ancient organizational forms of the educational process was
individual training. The next stage was the individual-group leaming method. By the
beginning of the 17th century these organizational forms of the educational process no
longer met the needs of society. The first beginnings of group training were appeared,
which became the basis of the class-lesson system. The development and design process of
the class-lesson system was made by the Czech educator LA, Comenius.

The main characteristics of the class-lesson system of education are: the crucial unit
of the activity is a lesson, students unite m a class by age, a period of schooling, classes are
ohligatory for everyone, there are a timetable of classes, breaks, vacations, involvement of
all students in the educational activity according to learning plan, the teacher manages the
learning process.

Despite the fact that this orgamizational forms of education has existed for more than
300 wears, it has significant disadvantages, exactly, it is oriented towards the average
student, the high degree of complexity of the lesson for weak students due to time
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constraints and semantic frameworks, the impossibility of implementing student’s
individual characteristics in the educational process.

In the history of pedagogy, there are numerous cases of attempis to improve and
advance the class-term education system. In the 20s of the 20th century such a popular case
of conducting lessons was corporate method (cooperative learming) m Ukmame, but 1t was
called collective method. Students were divided into pairs or groups, studied various
aspects of the topic, and then they exchanged mpressions and knowledge. In modem
pedagogy, there are 4 main organizational forms of educational activities of students: pair
{student-student, student-teacher), group (teacher-class), cooperative (students teach cach
other), individual {independent work of the student).

Also three forms of interaction have been established between a teacher and
students:

1. Passive methods;

2. Active methods;

3. Interactive methods.

Each of them has its own peculiarities, but we will pay attention to the use of
interactive leaming technologies in the process of leaming activities.

One Chinese parable says: “Tell me - and 1 will forget; show me, and 1 will
remember; let me do i, and | will understand”. These words reflect the essence of
interactive leaming. While using mteractive methods, the learner becomes a full participant
in the perception process, hisher experience serves as the main source of educational
cognition. The teacher encourages students to search for their own instead of to grve ready-
made knowledge. In compare with the traditional forms of educational activities, Interactive
learning changes the interaction between the teacher and the learner: the activity of the
teacher concede to the activity of the students, and the task of the teacher is to create the
conditions for their mitiative.

The word "mteractive” came to us from Enghsh word "imteract”. “Inter” 15 “mutual”,
“act” is to do. Interactivity means the ability to corporate or be in a mode of conversation,
dialogue with someone (person) or something ( for example, computer).

Interactive learning is a special form of the organization of cognitive activity,
learning method, carned out i the form of jont activities of students. All participants
interact with each other, exchange information, teamwork, model situations, evaluate the
actions of others and their own behavior, immerse themselves in the real atmosphere of
business cooperation in order or solve the problem. Ome of the goals 15 to create a
comfortable learning environment, such that the student feels his success, his intellectual
viability, what makes the learming process productively [1].

The educational process is organized in such a way that almoest all students are
involved in the process of leaming, they have the opportunity to understand and reflect on
what they know and think. The peculianties of interactive methods are a high level of
mutually directed activity of the subjects of interaction, emotional, spintual unity of the
participants.

In compare with the traditional forms of educational activities, Interactive leaming
changes the interaction between the teacher and the leamner: the activity of the teacher
concede to the activity of the students, and the task of the teacher 1= to create the conditions
for their mitiative.

In the course of interactive traming, students leam to think crtically, to solve
complex problems based on an analysis of circumstances and relevant information, to
examine alternative opinions, make smart decisions, participate in discussions, and
communicate with other people. In order to conduct works 1 pairs and group works are
organized, research projects and role-playing games, work with documents and various
sources of information are used in this method.

Educational Technologies are a8 modern approach to the organization of leaming
process. The foture of pedagogy 15 such a scheme: student — technology — teacher. The
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teacher must be a educator, mentor, methodologist, technologist. And the student should be
an active participant of the leaming process.

Educational Technologies refer to a set of procedures that updates the teacher's
pedagogical activity and guarantees the final planned result. The technology consists of:

- planned results;

- assessment methods for the correction and selection of training methods;

- a set of leamning models, its mam criteria;

- systematic;

- leadership (the ability to plan the training system);

- efficiency;

- confirmation in other educational instituticns [2].

Interactive learning technologies are such an organization of the leaming process
where it is impossible the student’s non-participation in a collective, complementary, based
on the interaction of all its participants in the leaming knowledge process.

The orgamzational forms of educational activities of students means group method
where one person teaches, more are those who listen than those who speak and co-operative
{collective) teaching in small groups.

Each individual has two needs: the need for growth and being safe by joining a
group of people. During the cooperative method of learning, joint activities are conducted
in order to achieve common goals. Children gain self-confidence, they are proud of each
other's academic success. Cooperative learning can exist not only in groups, but also in
pairs. The optimal number of students in a group 15 2 to 5 people. The use of cooperative
forms of organizing children's activities within the framework of a class-lesson system
makes it possible to get rid of some of its disadvantages. And it is one of the conditions for
the use of interactive leaming technologies.

Interactive learning technologies include work i pairs, rotational (interchangeable)
triples, carousel, small group work, aguarium, unfinished proposal, branstorming,
Brownian movement, decision tree, court on its own behalf, civil hearings, role-plaving
(business) game, press method, take a stand, discussion, debate.

All interactive leaming technologies are divided into non-imitation and imitation.
Mon-imitation technologies do not involve in creating models of the phenomenon and
activity under study. The basis of simulation technologies is simulation or simulation-game
modeling, i.e. reproduction in the learmning conditions of the processes occurring i the real
system,
fnreractive methods in lectures. Interactive leaming provides mutual understanding,
interaction, mutual enrichment. Interactive techniques in no way replace the lecture
material, but contribute to its better assirilation and, most importantly, form opinions,
attitudes, behavioral skills.

“Bramstorming™ is a method by which any answer of a student to a given question is
accepted. It 1s important not to evaluate the points of view expressed at once, but to accept
everything and record everyone's opinion on a blackboard or piece of paper. Participants
should be aware that they are not required to substantiate or explain responses.
Bramstorming is an easy way to generate kleas to solve a problem. During a brainstorming
session, participants freely exchange ideas as they arise, m such a way that everyone can
develop other people’s ideas.

Mini-lecture 15 one of the effective forms of presenting theoretical material. Before
announcing any information, the teacher asks what the students know about it After
submitting any approval, the teacher offers to discuss the attitude of students to this 1ssue.

Interactive methods include presentations using various tools: boards, books, videos,
slides, computers, etc. Interactivity is provided by the following discussion process.

Waich and discuss videos. In the classroom you can use both feature films and
documentary videos, excerpts from them, as well as video clips.
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Interview. The term "interview” comes from the English mterview, 1.e. conversation.
The content of the mterview is divided into groups: documentary interviews; opinion
interviews; "press conference” interviews. The subject of the interview can be both a
lecturer and students who have prepared information on a given topic.

Feedback. Actualization of knowledge obtained at the lecture by clarifying the
participants’ reaction to the topics discussed.

Pre-anmaunced error lecture. A lecture with pre-planned errors allows the students
to develop the ability to quickly analyze professional situations, act as experts, opponents,
reviewers, highlight incorrect and maccurate information.

Interactive methads in practical classes (seminars).

Warm up. Warming up contributes to the development of communication skills
(networking). It should be relevant i terms of content, form of activity and duration.
Questions for warm-up should not be focused on a direct answer, but suggest a logical
chain of knowledge gained, 1.2 constructing new knowledge.

Diseusgion. DMiscussion is one of the most important forms of communication, a
fruitful method for resolving controversial issues and at the same time a peculiar way of
kmowing. The discussion involves the discussion of any 1ssue or group of related 15sues by
competent persons with the intention to reach a mutually acceptable solution. The
discussion is a type of dispute, close to controversy, and is a series of statements, expressed
in turn by the participants.

Case method fanalvsis of specific production sinwations). The method of analyzing
specific situations is a teaching technigue that uses the description of real situations and the
solution of situational problems: standard, cnibical, and extreme. The method helps to
enhance students, to stimulate their success, to emphasize the achievements of participants.
Students are asked to analyze a specific sitwation, understand the nature of the problems,
suggest possible solutions and choose the best one.

Colfective solwions of creative tasks. Creative tasks are educational tasks that
require students not to simply reproduce information, but to create, because the tasks
contain a greater or lesser element of uncertainty and, as a rule, have several approaches.

Business game Keal conditions are simulated, specific concrete operations are
processed, the corresponding workflow 15 modeled.

Working in small groups 15 one of the most popular strategies, as it gives all trainess
the opportumity to participate in work, practice cooperation skills, interpersonal
communication (in particular, the ability to actively listen, develop a common opinion,
resolve disagreements).

The method "Modeling of production processes and sitwarions” provides for
imitation of real conditions, specific concrete operations, modeling of an appropriate
workflow, creanon of an interactive model, etc.

Role-playing 15 the role played by the participants in a group of a scene with pre-
distributed roles in the interests of mastering a certain behavioral or emotional side of life
situations.

Training (English word train means to educate, to teach, to train) is the process of
acquiring skills m any field through the implementation of successive tasks, actions or
games aimed at achieving the development and development of the required skall.

Interactive methods in independent work. The main possibility of using interactive
methods for independent work is the organization of group work of students. Stimulating
students' close interaction with each other leads to the formation of social behavior sklls,
mastering the technology of teamwork. Working m a group is impossible without the
ability to quickly and constructively make decisions, take responsibality, communicate with
oither people and resolve conflict siuations.

According to some psychologists, the fulfillment of tasks in groups is possible
insofar as there are conditions under which students are forced to help each other in order to
achieve success, and “push” ther comrades to this. Positive interdependence creates
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relationships based on muotwal stmulaton. When creating 2 group to perform
extracumicular independent work, the teacher must clearly indicate the purpose of the task;
instruct students on the stages of the assignment; explain to the students what the
interaction of the group members should be i order for the goal to be achieved; advise
students mn the event of questions on the substance of the assignment or to strengthen the
relationship between group members, At the same time, counseling between students and
the teacher during the development of the program can be carmied out both directly in the
classroom time, and using off-line and on-line technologies.

FProject Method. In the project method of, students are umited n small groups and
develop, for example, a program of sociological research for any problems of interest to
them or a scheme for conducting an experiment m a laboratory lesson. This analytical work
ncludes several stages that allow to improve the skills of logical thinking, maximally
reveal the creative possibihiies of students and stmulate them to research work. Such a
project activity organized in this way has many advantages.

A striking example of the organization of independent work 15 the technology of
group project training, which is implemented not only during planned classes, but also
stimulates the independent work and interaction of performers.

It should also be noted that all nteractive learming technologies are divided into non-
imitation and imitation.

MNon-imitation technologies do not involve building models of the phenomenon and
actrvity under study. The basis of simulation technologies 15 simulaton or simulation-game
simulation, 1e. reproduction i the leaming condiions of the processes occurnng in the neal
system [3].

On the basis of recreating (imitating) the context of an activity, 1ts model
representation in training, all methods of active learning are divided mto imitational and
non-imatative.

An example of imitation methods 15 a didactic game. M.Y. Clarin proposes the
following structure for the educational process based on the didactic game:

1. Creating a game problem situation: introducing a simulation game sibuation;

2. Course of the game: “hiving” the problem situation i its game ncarmation.
Deploying the game plot;

3. Summung up the game. Self-action;

4. mscussion and analysis of the course and results of the game. Educational and
educational results of the game [4].

Obwiously, these teaching methods create opportunitics not only to transmit certain
information, but alse to create prerequisites for personal development, general cultural
skills and ahilities.

MNon-imitation methods do not imply model creation of the phenomenon, process or
activity under study. Activation 15 achieved here by selecting the problem content of
traming, using a specially organized procedure for conducting classes, as well as techmical
means and ensuring the dislogical interactions of the teacher and the trainees. To non-
imiational learming technologies usually include tradinonal methods that are widely
practiced in the educational process:

- lecture and its vaneties;

- problem lecture;

- lecture-conversation;

- discussion lecture;

- lecture using feedback;

- lecture with case analysis;

- binary lecture;

- introductory session, eic.;

- sCIminar;

- Abstract, control, coursework, certification and thesis;
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- practical and laboratory classes;

- individual counseling and mstruction;

- written and oral testing of students;

- Algorithmized knowledge control;

- distance and modular training;

- open training (software training, distance leaming, traming packages), etc.;

- computer-based traming;

- demonstration, experimental or research traiming,

Mone of the methods 15 universal, good results can be achieved using many methods.
Effective pedagogical interaction 15 possible only with a reasonable combination of several,
not confradictory teaching methods. The optimization task 15 formulated unambigwously: In
the existing conditions, from the methods to choose those that provade the greatest leaming
cfficiency.

Thus, the basis of interactive education 15 learming process, when all students are
involved in the process of leammg, they have the opportunity to understand and reflect on
what they know and thmk. The group activity of students in the process of learning,
mastering educational materzal means that everyone makes therr own  individual
contnbution, there 15 an exchange of knowledge, 1deas, ways of working. All this takes
place in an atmosphere of goodwill and mutual support, which allows not only to receive
new knowledge, but also develops cognitive activity itself.

Interactive technologies give a new impetus to student research. Along with this, ot
15 possible to solve 1ssues to improve the quality of education, emphasize the student’s
educational activities, develop the ereative capabibiies of the teacher and student, sinee
creativity 15 a focus on a non-trivial epproach to any process.

Using the methodology, not only unity is achieved i interaction with innovation,
but also a worldview 15 taught, the skill of systemic thinking, the ability to abstract, model,
i.c. the basic skills of 8 modern person - the ability to think, explore, understand, act, are
taught. It should be understood that there 15 no alternative to inovative technologies and 1t
15 guite obvious that the use of interactive technologies in education has a number of
advantages that make their use as much as possible.
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Tinak EYSRIPETTUIR — TUT NAHACPIH KATHICKIM 231C1 APEEUTE OKBITYIL MEHMEPLICTIH
KYILPeTTINETIE GIpl. KATRICKIMARIK OKBTY JECHIMIT — TUL] KAPBIM-KATEIHAC HETIIIHAC
OKRITY.

EAThICRIMIEIE EFHIH:TEiJ‘[II: Oapruk eHbeKTepge  CEOMMYHHEALMAY, CKATLICHIMG
CEIHIH AMCTEMENE KATCrOPHATAP McH TYCIHIETCp yilcciHger) AHRKTAMACHL, Aic-
Tocimaepd Jenreiiipie TyciHmipinenl biniMm anvinemapiue 830cplH KOPMAFAH OPTALA
Gacka AMAMIAPMEH, TONNCH KAPRM-KATHHAC OPHATYFE, AL HITHACTS KOO HeTKIyIe
e3IHAIK MKIpH Glnmipyre, Gacka yOT eKIICPIMEH KAPRIM-KATEIHAC JMANOTEIHA TYCE
ANYRHA MYMEIHIIK GepeTii EOMMYHHEATHETIE KYSLIPETTINK — HETI3IHeH Tin cafasTapais
OKRITY MIHE MCHICPTY YPOICIHAC EANLnTacans. TyIFaHsH TIPEK Ky IspUkLIEKTAPEIHEE
Gipi peTiHge TAHEULT OTEPFIH KOMMYHHKATHETIE EYSRIPETTUNET] KANLIMTACTRIPY OHEH
TUgiE GlniMiE TepeHjeTyMeH Katap cefiney GUNKTIMINH e weTingipe]l jem  aran
wopeeTem [1, 47-50 @.).

BiniM amylusnapisy TUTK KOMMYHHERTHBTIE KYERPETTUITH KAALIMTACTREIPY —
Gy AYPRC  KAPRIM-KATHHACTE  KAUKNTACTEIPY, [HHIEHCTHEANEE — 8FIEUE[HIE
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