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JbIXaHUs, COONIOZICHUE IPUHIMIOB, NJIABHOCTb BBI-
TIOJTHEHUS YITPAXXHEHUH — 000 BCEM 3TOM HYXKXHO ITOM-
HUTb BO BPEMsI 3aHITHUIH.
3akii0ueHue

[TonBoas UTOrM CKa3aHHOMY BBIIIE, U ONHPAsCh
Ha 0OraThIi OIBIT Ppa3IMYHbIX UHCTPYKTOPOB I10 ITHJIa-
TEeCy, MOXHO PE3IOMUPOBATH CIIEIYIOLIEe.

3aHATHSI TO CHUCTeMe TMuiIareca TOHHU3UPYIOT
MBIIIIBI, Pa3BUBAIOT PABHOBECHE, YITyUIIAIOT TEJIOCIIO-
JKECHUEC, IOMOTar0T CIIPaBUTHCA C 6OJ'ISIMI/I B CIIMHE, pas-
BHBAIOT JBIXaTEIbHYIO0 CHCTEMY. YIIPaXHEHHS pa3pa-
00TaHBI C aKIEHTOM Ha PAa3BUTHE MBIIICYHOW CHUIIbI, B
0COOEHHOCTH Ha YKPETIJIEHUE MBIIII] IPECCa U CIIUHBL,
yiydieHne THOKOCTH 1 MOJIBIPKHOCTH B CyCTaBax.

Kak Hukakas npyras, mporpaMma 1o Hujiarecy
IIOMOTAaeT pAa3BUTHIO IIO3UTHBHOTO MBIIIJICHUS |
6oprbe co crpeccamu. [Innarec yuur co3HaTesIbHOMY
KOHTPOJIIO Haj BBINOJHEHHEM [BIDKCHUH, CaMo-
KOHTPOJIIO, YMEHHIO OIIYyIIaTh CBOE TEJNO, BOCIHTHI-
BAET JIETKOCTh U IPAllMO3HOCTh. DTH HAaBBIKU Hanboee
aKTyaJIbHbl UMEHHO JUISl CTYIEHUECKOI MOJIOAEXKH, I10-
CKOJIbKY OHH HeO6XOI[I/IMI)I B HaHpH)KeHHOfI JKHU3HU
yuamerocsi, a 0e3 JOJDKHOH TPEHHPOBKH HX JIETKO
yTPaTHTh.

B y4e6HOM pacnuicaHuM pEKOMEHIYETCSl BBEIE-
HHUE KaK MUHAMYM JIBYX 3aHSTHIH B HEAENIO 10 2 aKa-
JEMHUYECKHX 4Yaca Kaxjoe. [Ipu 3ToM cTymeHT Taxke
Oyzet 00s13aH O0TpabOTATh PS YIIPAKHEHHUHA JOMa, TEM
caMbIM MpHOOpeTas HaBBIKM NPABHILHOW CaMOCTOS-
TEJIbHON TPEHUPOBKH 110 CUCTEME IHJIaTeC.

[TpuBnekaTenbHOCTh METOJAa MUJIATECA COCTOUT B
MIOJIy9€HUN yAOBOJBCTBUS OT 3aHSATHI, a HE B H3HYPS-
I01IeH TPEHUPOBKE, HEPEIIKO PUHOCSIIIEH 00JIb U JiHc-
koM¢popT. B cucreme nmnateca 00JbIIoe 3HaYEHUE OT-

BOJUTCSI IICUXOJOTHYECKOH YCTAaHOBKE Ha HACTONYM-
BOCTh B JIOCTIDKCHUH IICTIH M BEPE B IOJIOKHUTEIHLHOE
BO37IcHicTBUE MeTOAUKHU. Takum 00pa3oM, Ka4ecTBO Iie-
JIEYCTPEMIICHHOCTH BO BpEeMs 3aHSATHHA IPUBUBACTCS
CTY/ICHTY U MOCTCIICHHO CTAHOBUTCS YaCThIO €T0 JIMY-
HOCTH. A PacKpbITHE COOCTBEHHOIO MOTCHIIHAIA HAYH-
HaeTCs C BEPHI B CBOM BO3MOXHOCTH U MPECIICIOBAHUS
[EJIU TOCTOSTHHOTO (PU3UYECKOTO M YMCTBEHHOIO Ca-
MOCOBEPIICHCTBOBAHUS.
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This article solves the problem in the framework of the state program of development of education and science
for 2016-2019, provided for the implementation of STEM Education. To implement the new educational policy,
it is planned to include STEM elements in the curriculum, which are aimed at the development of new technolo-

gies, scientific innovations and mathematical modeling.

Almost none of the existing school programs in chemistry pays enough attention to the quantitative experi-
ment STEM. In practice, only individual chemistry teachers use, and the emphasis is usually shifted to extracur-
ricular activities of students, in particular, the organization of project work, field research, elective courses and
circles. Thus, there is a contradiction between the classical quantitative chemical experiment and at the same time
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almost unclaimed, didactic potential of digital laboratories and the need to increase the cognitive activity of stu-
dents, awareness of their knowledge of chemistry.

Particular attention is paid to the possibility of using the Pasco digital laboratory in the study of natural Sci-
ences, as well as the use of ready-made applications for the development of creative thinking and creating your
own learning scenario, such as Storyboard That. The author developed and adapted laboratory work using the
PASCO tool, created a methodical case of practical work on the updated chemistry program for 7, 8 classes using
various sensors in three languages: English, Kazakh, Russian.

The result of using the digital laboratory was the creation of an application by students in the Play market and
AppStore applications chemicals.kz 3D map of Kazakhstan chemical elements”, this application is also translated
into various languages, making it available to a wide educational audience, and most importantly, it is planned to
finalize, voice and can be implemented as an inclusive education

Kouessie cioBa: STEM, nundposas nadoparopus, METOANYECKHH Keifc, HayKa, TPaKTHKa, 00pa3oBaHHe

Keywords: STEM, digital laboratory, methodical case, science, practice, education

Introduction

The teacher realizes the possibilities of STEM ed-
ucation so far, only through the subject and in the class-
room and using various software and through the pro-
ject activity, but the interdisciplinary integration is not
sufficiently pronounced. First of all, I think it is neces-
sary to prepare staffing on the basis of its discipline in
the specialty STEM-teacher. Creation of STEM labor-
atories in each school with the necessary equipment and
IT-support on the basis of integration.

The purpose of this work is how to implement the
PASCO digital laboratory in the framework of STEM
in the program of updated educational content of the
Republic of Kazakhstan, under the conditions of exten-
sive program material, and lack of time, introduction
through the system of lessons and in project activities.

In the process of doing the work, the following
used research methods were :

1. Theoretical: problem analysis based on the stud-
ied philosophical, pedagogical, psychological and ped-
agogical literature; analysis of theoretical studies and
pedagogical experience on the methodology of the dig-
ital laboratory.

2. Empirical: pedagogical experiment; observa-
tion of the educational process; conversations with stu-
dents and teachers; surveys, questionnaires to deter-
mine the problems of using a digital laboratory in
chemistry classes; testing;

Experimental base of the research: Nur-Sultan
Municipal Public Institution School-Lyceum Nel the
total enrollment of students was 180 people.

The pedagogical novelty in the application of
PASCO digital laboratories and the integration of edu-
cational resources bilimland.kz is the provision of stu-
dents not only with equipment, but also with pre-pre-
pared scenarios for performing work with the problem.
The experiment itself, the observations, the readings
obtained and the processing of the results should push
the “researcher” to his discoveries, to build up a math-
ematical model unknown to him. The most important
point in this approach is the final discussion of the re-
sults obtained, the collective analysis, the final conclu-
sions. It is this approach that makes it possible to build
a training system in which the maximum quality of
learning is achieved, and the main point is the introduc-
tion of STEM into the program of updated educational
content. Virtually none of the existing school programs
in chemistry, the quantitative experiment does not pay
enough attention to STEM. In practice, only a few

chemistry teachers use, and the emphasis is usually
transferred to the extracurricular activities of school-
children, in particular, to the organization of design
work, field research, elective courses and circles. Thus,
there is a contradiction between the classical quantita-
tive chemical experiment and at the same time the prac-
tically unclaimed didactic potential of digital laborato-
ries and the need to increase the cognitive activity of
schoolchildren, the awareness of their knowledge of
chemistry.

Hypothesis: improving the quality of knowledge
in the classroom in the context of a chemical experi-
ment using digital laboratories can be achieved if:

1. Students understand the capabilities of digital
laboratories for researching substances and phenom-
ena;

2. Digital laboratories are used to create a problem
situation and its resolution in the conditions of student
cooperation;

3. The use of digital laboratories ends with a re-
flection phase, during which students are aware of what
knowledge they have gained and how this new
knowledge has been gained.

To achieve the goal and test the hypothesis put for-
ward, the following research problems were set:

Research problems:

1. Using the STEM approach through integration
not by subject, but by topic (use of the SPARKvue ap-
plication with educational resources Bilimland.kz)

2. STEM opportunities for the development of
critical thinking, active communication in group work
using Storyboard That, on this basis, the development
of creative thinking in students, respectively, self-reli-
ance and the development of success

3. STEM implies a combination of science and IT
technology, so this paper addresses the issue of using
various applications with the PLAY market and
AppStor in project activities, that is, as an addition to
the school curriculum.

The methodological basis of the study is:

The system-activity approach to the construction
of the educational process (A.N. Leontiev, Z.A. Resh-
etova, E.E. Minchenkov).

The concept of problem-developmental education
(V. V. Davydov, D. B. Elkonin, I. Ya. Lerner, etc.).

The practical significance of this study is to de-
velop and successfully test the methodology for apply-
ing SPARKvue in chemistry lessons, which includes:

1. Development of a methodical case using
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PASCO digital laboratories in the framework of the
program of updated content in chemistry education

2. Methodical recommendations for the program
of experiments using SPARKvue

3. Methodical recommendations for teachers and
instructions in three languages: English, Kazakh and
Russian

Results and conclusions:

The study and analysis of the experience of for-
eign countries have shown that modern information
technologies and digitalization of industries produc-
tion, economy and other spheres of human activity have
become initiate the development of STEM education as
a necessary platform for mastering new technologies.

1. The capabilities of STEM digital laboratories
for carrying out a quantitative experiment are defined
and a new approach to their implementation has been
developed, which consists in the clash of students with
phenomena and facts, quantitative measurements that
require theoretical explanation; in encouraging students
to compare, juxtapose and contrast the facts.

2. Problems arising from the use of CL were iden-
tified (the danger of switching students' attention from
the phenomenon under study to interaction with meas-
uring instruments; substitution of educational goals; re-
duction in the efficiency of independent work of the
student, when all the "routine” calculations and con-
structions are performed by the computer; "black box
effect” when it is difficult for the student to establish a
causal relationship between the observed phenomenon
and the graphs on the screen; the extinction of the “nov-
elty effect”).

3. It has been established that the organization of
independent cognitive activity of students using digital
laboratotry is possible if the students understand how
digital laboratotry can be used to study substances and
phenomena; to solve the identified problem. The peda-
gogical effect is achieved when educational research is
conducted in small groups and ends with reflection,
during which students realize what knowledge they
have acquired and how.

4. A methodological case for teachers and instruc-
tional cards for students for laboratory experiments us-
ing PASCO digital laboratories for grades 7-8 have
been developed as part of the updated curriculum.

The stereotypes that have existed in society for a
huge number of years give the image of a completely
different teacher. In the best performances, this is a
pretty, kind woman, who infinitely loves her students,
“broadcasting” a lesson in a pleasant and even voice.
And her monologue is aimed at encouraging students to
think, the formation of children's morality and culture.
All this, of course, is important ... The response from
the words of the teacher, not all students receive. Only
10% of students can study with a book, 90% differently.
Therefore, every teacher should be guided by these
90%. Time has changed, the speed of thought has
changed, and the children themselves have changed ac-
cordingly. Therefore, the question arises: Why does the
interest in learning disappear? How to teach children?
How to increase motivation?

Analyzing the data obtained, it is possible to note
the independence of students, their desire to partially

search and research activities. The important point is
that for most students the interest is not the result, but
the process of activity.

At present, a chemistry teacher has the opportunity
to use digital laboratories (DL) in their practice, which
allow organizing a chemical experiment at a new level,
moving from an exceptionally qualitative assessment of
the observed phenomena to analyzing their quantitative
characteristics, and studying the phenomena and prop-
erties of substances in a new way. Interpretation of the
results of quantitative experiments plays an important
role in the development of critical analysis of infor-
mation, allows students to learn to compare and sum-
marize, identify the most important and establish pat-
terns, independently formulate a problem, put forward
and experimentally test a hypothesis, draw conclusions;
allows you to teach methods of knowledge. This ap-
proach is determined by the target requirements of the
program of updated content of the Republic of Kazakh-
stan.

In the Republic of Kazakhstan, having a national
educational system, mathematical education and edu-
cation in the field of natural sciences (physics, chemis-
try and biology) have always been a priority. The study
of mathematics as a compulsory subject begins the first
class of a comprehensive school. The study of such dis-
ciplines as physics, chemistry, biology and computer
science (from 1986-1987) are also compulsory for sev-
eral years in a secondary school.

The importance of STEM direction for the system
of secondary education of the republic is confirmed by
the curricula, as well as the experience of the well-
known in Kazakhstan and abroad Republican Physics
and Mathematics School (RFMS, 1972), Nazarbayev
Intellectual Schools of Physics, Mathematics and
Chemistry and Biology (NIS, since 2009) and many
other schools with in-depth study of mathematics and
physics, chemistry and biology.

However, at present, a modern approach to the
study of key items STEM direction looks very differ-
ent, i.e. modern information society contributed to the
emergence of a new, more adapted for use in life, a
form of education that involves the integration of teach-
ing mathematics, physics, chemistry, biology and engi-
neering (software engineering, molecular genetic engi-
neering, technical engineering and others) through
available and possible scientific research. It is assumed
that the integration of mathematics, natural sciences
and engineering practices in combination with techno-
logical literacy contributes to an in-depth understand-
ing of the problems and the presentation of prospects in
the complex process of finding solutions. [p.160]

What gives STEM in teaching chemistry?

e integrated training on “topics” and not on sub-
jects.

e Application of
knowledge in real life.

e Development critical thinking and problem
solving skills.

e increase self-reliance.

e Active communication and teamwork.

e Development of interest in technical disciplines.

e Creative and innovative approaches to projects.

scientific and technical
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e the bridge between learning and career.

e preparing children for technological innovation.

o STEM as an addition to the school program.

If you look at what STEM gives approaches in
teaching chemistry, it complements and develops the
current curriculum of the updated educational content,
therefore, it began to be used in teaching practice, as an
addition to the school curriculum, in project activities,
in chemistry classes in 7, 8 grades.

The STEM approach to teaching is fundamentally
different from the traditional methods of teaching accu-
rate and natural science subjects. The fundamental dif-
ference between the STEM approaches is an integrated
educational environment and interdisciplinary organi-
zation of the educational process. This methodology al-
lows students to get a complete picture of the world un-
der study and demonstrates the conventionality of the
division of science into separate subjects. Students
learn to use the achievements and information from one
scientific discipline to solve problems when studying
other scientific disciplines. This very modern educa-
tional methodology develops in students’ creative
thinking and the breadth of vision of the problem,
which are necessary for solving scientific problems
with many variables, and also focuses their attention on
the real application of knowledge to solve existing
problems.

The first approach is based on extensive experi-
ence in the study of individual STEM-subjects using
the methods of problem-oriented learning, in which an-
alytical concepts are applied to real world problems, in
order to better understand complex concepts; the sec-
ond approach involves the integration of STEM items
in order to create a deeper understanding of their con-
tent, which will eventually lead to research and design
and creative opportunities of students;

The third approach assumes that a multidiscipli-
nary approach should prevail in STEM education,

which uses integrativeness in learning STEM disci-
plines, as is done in real working conditions; It involves
the introduction of innovations in the teaching method-
ology for each STEM subject, where, based on the in-
tegration of the concepts of science, technology, engi-
neering and mathematics, they are transferred to one
curriculum called STEM.

Thus, based on the analysis of the experience of a
number of countries in the development of STEM edu-
cation today, the following main approaches to its de-
velopment can be distinguished, in particular, to the de-
velopment of curricula and programs in STEM areas
[1]:

Storyboard that

The creators of the Storyboard that site are looking
far ahead, and this does them honor. On the pages of
the site, you can implement creative ideas for creating
digital subjects and lesson plans for your classes, stu-
dents will learn how to create their own diagrams, solve
problems and lay the foundation for research methods.

To help teachers, we offer a graphic organizer that
uses images to tell a story - a storyboard. Storyboarding
is the perfect start for digital storytelling, creating
graphic organizers and helping students visually en-
hance their learning. Storyboarding is a sequence of
drawings that serves as an aid in creating projects. It
helps to visually present the learner's vision of how to
present information. The image will say more than a
thousand words, and this is very useful as a basis for
communication and the ability to convey the ideas of
the project participants to the listeners.

These ready-made templates of storyboards, | used
when repeating the theme “Alkans and cycloalkanes”,
the students really liked this format of the lesson, as the
author and director are the students themselves, mainly
in these storyboards their communication style is
traced, which makes these storyboards understandable
for all students (picture 1).
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“alkanes and cycloalkanes

A snippet of students ' work using the Storyboard That template
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Use in class 8 chemistry class

“The Interaction of Metals with Salt Solutions”
Storyboard That

Spider map

A spider map is a brainstorming or organizational
tool that provides a visual basis for learners. Spider
maps give learners the ability to record and organize
their ideas. This map was used in the formative evalua-
tion of the lesson, when studying the electrochemical
series of metal stresses, various metals were given, and
it is necessary to solve the problem first hypothetically
whether the copper (1) sulfate solution can displace
these metals, and then the students test the hypothesis
put forward by chemical experiment, which allows to
conclude in the correctness or error of their reasoning.
This is the basis of the method of science, to prove or
disprove the facts of the experiment. After that, stu-
dents evaluate their own work and count the number of
errors. This work allows students to evaluate their ac-
tivities, and most importantly, to ensure the correctness
of their reasoning, forms a situation of success for stu-
dents. But there is a downside for this application, all
these applications are commercialized, that is, after 14
days, you need to buy content.

Pasco

The experiment itself, the observations, the read-
ings and the processing of the results should push the
"researcher" to his discoveries, building a mathematical

et

Hazan '

c) Electron configuration of metals and distribution of electrons by energy levels

model yet unknown to him. The most important point
in this approach is the final discussion of the results, the
collective analysis, the final conclusions. This approach
allows you to build a system of training, which achieves
the maximum quality of training. In the development of
this lesson used the integration of mathematics and
chemistry, namely in the construction of line charts, as
well as the ability to read these charts, combined re-
sources Bilimland.kz and Pasco applications in the
SPARKVUE AppStore, using a temperature sensor, to
study the cooling and heating processes. The develop-
ment of this lesson was a competitive selection of the
first round in the competition "Teacher Innovator", or-
ganized by the educational company Bilimland in the
Republic of Kazakhstan, which is engaged in the crea-
tion of various educational content. Various forms of
research help students to see a lot of interesting prob-
lems for their own research, to get involved in the pro-
cess of comprehension and discovery of new
knowledge and revelations. The third direction of using
STEM is the project activity of students, creating an ap-
plication in the Play market and AppStore chemicals.kz
"3D map of Kazakhstan of chemical elements” (Annex
4).This application can be used in the study of the topic:
"Deposit of metal ores in Kazakhstan"Appendix 1
a) 3D format - crystal lattice of metals
b) Iron deposits in Kazakhstan

AnmatuHckan
o6bnacts

d) The main page on the screen about iron and iron deposits on the map of Kazakhstan

PEC[‘IDEEEHEHME 3NeKTpoHoB No
DD@VITB!‘IRM BbIFNAANT CneayouwnMm
obpasom:

e) The appearance of gold ingot in 3D format

f) The appearance of a piece of iron
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THE IMPACT OF MOTIVATION ON LEVEL ONE AND TWO STUDENTS’ PERFORMANCE

Kim Igor Lavrentevich
Aripova Elena Azizovna
Surkov Dmitriy Yurevich

Westminster International University in Tashkent; Lecturers

ABSTRACT.

This research is empirical and descriptive. It will be based on literature review, observation, questionnaire

and provision of recommendations. The data, which will be used in the research, has been collected at levels one
and two. As regards the observation, several colleagues are involved in this process and have been interviewed at
the end of the academic year. This research will have two variables. These are dependent and independent. Since,
the research topic “The impact of motivation on Level One and Two Students’ Performance” is related to the area
of social science, these variables cannot be measured. In the experiment, the researchers are looking for the possi-
ble effect on the dependent variable that might be caused by changing the independent variable. Precisely, it is
based on consideration of cause and effect relationships of factors, which contribute to the intrinsic and extrinsic
motivation.
Keywords: Students’ performance; intrinsic; extrinsic; motivation
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