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APPLICATION OF NEW TECHNOLOGIES FOR
THE DEVELOPMENT OF THE SIMULATOR IN THE UPDATED
ALGEBRA PROGRAM FOR THE 7th GRADE LEARNERS

Abstract. On the one hand, the development of digital technologies opens up new opportunities for us, on the other hand, it
presents new challenges. Our time is the time of change. The society is interested in people of high professional level and business
skills, able to make non-standard decisions and able to think creatively. The government of our country represented by President
N.A. Nazarbayev indicated that one of the development priorities of Kazakhstan is education and it is a high-quality education. In
the formation of these qualities, a large role is played by the school discipline - mathematics. The new education standards state
that “one of the goals of mathematical education is mastery of the system of mathematical knowledge and skills necessary for
practical applicationby the learners”. The modern stage in the development of society requires new approaches for teaching
learners, especially in the exact disciplines: geometry, mathematics and algebra. Despite the state's request for a high-quality
teaching of these disciplines, in recent years, the school curriculum has not been saturated with methodologically well-made
manuals, collections of tasks for self-studying of the learners.

Keywords: paper material, format, simulator, LATEX.

In the Message of the President of the Republic of Kazakhstan N. Nazarbayev to the people of
Kazakhstan on January 10, 2018 “New development opportunities in the conditions of the fourth industrial
revolution” there was noted: “The transition to the updated content has begun in the secondary education.
These are absolutely new programs, textbooks, standards and specialists. It will be necessary to reconsider
the approaches of teaching and professional development of all the teachers. It is necessary to strengthen
the quality of teaching mathematics and natural sciences at all the levels of education” [1].

Indeed, the modern stage in the development of society requires new approaches for teaching
students, especially in the exact disciplines: geometry, mathematics, algebra. Despite the state's request for
a high-quality teaching in these disciplines, the school curriculum has not been saturated with
methodologically well-made manuals and collections of tasks for self-studying of the students in recent
years.

The development of logic and mathematical thinking, respectively, fall to the middle and low levels,
which affects the intellectual level of the students and the success of the entire educational activity.

Moreover, the adopted system of education in modern school is aimed for the effectiveness of
independent work of the schoolchildren.

The situation should be corrected due to the saturation of independent work with various forms, types
and methods of work. One of the ways is development and creation of new teaching and learning aids
which can increase the intensity and effectiveness of the learning process. Algebra is the discipline of
practical orientation, which is based on the acquisition of logical thinking skills and the main educational
literature for its learning are textbooks, collection of tasks and simulators.

The ability to awake interest in mathematics is not easy. Much depends on how the question is posed
and how all the learners are involved in the discussion of the current situation. The creative activity of the
schoolchildren and the success of the lesson entirely depend on the teaching methods which the teacher
chooses. How to generate student’ interest for the subject? By means of independence and activity, with
the help of search activities in the classroom and at home, creating a problem situation, variety of teaching
methods, through the novelty of the material and the emotional color of the lesson. In pedagogical
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practice, various ways of activating cognitive activity are used, so, the main among them are the variety of
forms, methods, means of teaching, the choice of such combinations arise such situations which stimulate
activity and independence of the learner.

The content of the collection should be accomplished taking into account psychological
characteristics in the formation of thinking and the personality of a learner.

The necessary element of independent learning activities are monitoring and evaluation activities,
which imply awareness on the degree of correctness of the task solution and the need to take additional
steps for achieving the goal.

Monitoring and evaluation of the results by the learners of their activities encourage for the new
goals, setting new tasks and for the continuation of the learning process.

The basis of creation should also take into account the psychological characteristics of the
assimilation of information. From psychology’s point of view the assimilation of information is
considered in the interrelation of the processes of understanding and memorization, which occur
simultaneously, regardless of the volitional orientation of consciousness [2].

Taking into account the psychological characteristics and the need for new approaches in the
formation of the collection of tasks, it is proposed to create a modern simulator for thematic tests with the
use of new technologies.

The basic elements of the collection were the independent testing system (for learners) and the
effective technology of its creation (for teachers).

The collection was created for the learners of the 7™ grade, taking into account the peculiarities of
their psychology:

In the 7th grade, the intellectualization of cognitive processes continues: attention, memory,
imagination, thinking, speech, the development of theoretical reflexive thinking takes place on the basis of
the development of formal-logical operations.

Speaking about the testing system, it should be noted that at present the independent testing system
has become an important direction of modernization of the control and assessment process improving the
quality of education in the domestic education. One of the main and undoubted advantages of testing is the
minimum time spent on obtaining reliable monitoring results.
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Figure 1 - Type of the development of the simulator. On the left is the text code and illustration code in TEX format
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Modern information data makes it possible to fit a very large amount of paper material in electronic
form, occupying much less physical space. For ensuring the educational process, special editions are
required and one of them is collections of tasks or simulators. Our proposed simulator will be developed
on a high-quality system of typing and imposition system LATEX, where words, formulas, punctuation
marks and all the elements are accompanied by code fragments. For example, Figure 1showsa part of the
simulator, developed in the LATEX program on the topic of function, LATEX is designed to create fine
books, especially books containing a lot of mathematical formulas.

LATEX is a publishing system, the documents created in it look like "printed", which is very difficult
(if it is possible at all) to achieve with the help of other programs. Moreover, TEX and LATEX are
interesting not only as tools for creating fine mathematical books, articles, coursework and dissertations.
The work typed in TEX can also be used for online resources, such as games with mathematical tasks and
special sites simulators. In Figures 2 and 3, you can see an example of the introduction of mathematical
tasks encoded in TEX for an educational site. LATEX spares the author difficulties from thinking over the
intricacies of typographic art, since here you can not only type the formulas, but also reproduce various
drawings, graphs, etc. [3]

Matemaruka B TeX-cucTeme X

Beenute 3geck TeX

\begin{cases} x+y=3 ¥"{2}-y=-1\\ \end{cases}

TeX nokymeHTaums

r+y=3
2 —y=-1

m OtmeHa

Figure 2 - Task entry in a coded form
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He 4 M P BHUOEC-YPOKM
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Figure 3 - Final task view for the educational portal
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The simulator is the author's development of the model on preparation for intermediate certification in
the updated program on algebra for the 7th grade course. The simulator can be considered as the way to
consolidate all the topics studied in algebra course of secondary school, the 7th grade. The simulator
which we are developing for the learners of the 7™ grade is an effective element of self-studying training.
Educational objectives are concentrated on the principle of "nothing extra": only the most necessary
information in the form which is the most convenient for a child to learn.

For a modern type of the educational process is necessary to change these positions, due to the high
risks of mismatch between the obtained and evaluated knowledge, abilities and skills.

Thus, one of the fundamental principles for the construction of the collection of tasks in algebra is to
take into account the psychology of the learners and the use of modern technologies in the information
sphere.

In this regard, the collection of tasks in algebra acts as a project (model) of the educational process
aimed at the effectiveness of the independent work of the schoolchildren and generally improves the
quality of mathematical education. The essential objective of this simulator is a full recess into the topic
covered, securing the skills by solving a large number of tasks at different levels.

There was the research analyzing the role of the simulator as a tool for preparing for thematic testing
in the updated program on algebra for the learners of the 7th grade. The children studying at the "SMART
BILIM" mathematical center were involved in the research. During the research, children with the same
level of knowledge were divided into 2 groups of 15 people. Up to 40 tasks with three levels of
complexity were allocated to the first group to consolidate any topic and from 40 to 100 tasks were
allocated to the second group. At the end of the first term of the academic year, testing is conducted on the
studied topics, which helps to identify shortcomings in the learners' work and further it helps to eliminate
them and improve the preparation of the schoolchildren in mathematics.

While working out these tests, it was determined that the prepared tests are appropriate to the classical
requirements for tests. The principle “from simple to complex” in compiling this test was observed.

At the end of the first quarter of learning

30

25
20 :: ; : :
15

10

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

Figure 3 - Test results for two groups. Control group (blue), experimental group (red)

As we can see, in Figure 3, after the term of studying various topics and solving problems with the
simulator, the experimental group is characterized by a small increase in knowledge, the average
percentage of completing tasks increases only by 9%. At the end of the second term, we also conducted a
verification test on the same topics and the result of these two groups you can see in Figure 2. After a long
time, the difference is more noticeable and it is 29%. Comparison of these test results in control and
experimental groups showed a statistically significant and positive effect of the factor - the use of the
simulator - on the test results.
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At the end of the second quarter of learning

30
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Figure 4 - Test results for two groups. Control group (blue), experimental group (red)

On the one hand, the development of digital technologies, opens up new opportunities for us, on the
other hand, it presents new challenges. Our time is a time of change. The society is interested in people
with high professional level and business skills, who are able to make non-standard decisions and able to
think creatively. The government of our country represented by President N.A. Nazarbayev indicated that
one of the development priorities of Kazakhstan is education and moreover, it is a high-quality education.

A large role in the formation of the most qualities is played by school subject - mathematics. The new
standards of education state that “one of the goals of mathematical education is the mastery of the
schoolchildren by the system of mathematical knowledge and skills necessary for application in practice."

To stay in trend and be effective and sought-after specialist, you need constantly learn and develop.
Nowadays classical education is not enough, because there are new requirements, specialties, technologies
and processes which are changing. Traditional schools do not have time to adapt to the demands of the
market. All these facts contribute to the emergence of new forms and methods in teaching using modern
technologies. All educational organizations of the Republic of Kazakhstan from September 2017 continue
the transition to the updated content of education. The 1st, 2nd, 5th, 7th classes have been passed to the
updated content in 2017-2018 academic year. It should be noted that at the moment the most difficult
transition is noted in the 5th and the 7th grades of all educational organizations of the Republic. The
difficulty is not in the content of education, not in children, but in the textbooks. There are a lot of
questions in the work on the updated content of education. Because the new always raises questions and
misunderstandings, requires new developments to work with the learners. What has already been started,
you cannot undo, so you need to accept, delve into and study all the related updated content. In this regard,
the simulator for the schoolchildren of the 7th grade has been developed.

K.K. qrocemonna, M.E. bekumena
JI. H. l'ymunes ateinaarsl Eypasust ¥iaTTeik YHUBEpCHUTETI, ACTaHa

JKAHAPTBUIFAH OKY BATFJIAPJIAMACHI BOMBIHIIA 7 CBIHBIII
OKYIIBIJIAPBIHA APHAJIFAH 5)KAHA ®OPMATTAYBI ) KATTBIKTBIPYIIIbI

AnHoTanusi. MaremaTHKara KBI3BIFYIIBUIBIK OSATY MYMKIHZITi oHail emec. Kem Hopce MoceneHiH Kaman
KOTEpUITeHiHe JKOHE OKYIIBUIAPIBIH JKaFJaiIbl Kalail TalKbUIaFaHbIHA OaimaHbicThl. OKYyIIBUIApIBIH NIBIFapMa-
IIBUTBIK KBI3METi, CAabaKThIH COTTI OTYi, MYFaJliM TaHJaFaH OKBITY dmicTepiHe 6almaHbICThl. OKYIIBIHBIH KBI3BIFYIITBI-
JBIFB TOYEJNCI3MIK TIeH ONCeHAITIK apKbUIbI, CBHIHBINTAFBl JKOHE YHIeri mpoOieMainblK >KaFrmaiapl i3aey ic-
IIapayapblH XKacay, OKBITY 9IICTepiHIH dPTYPIUIIri KOMETIMEH, MaTepPHAaJIbl KAHAPTY apKbLIbl, CA0AKTHIH IMOIHO-
HaJZIBIK OOsTybl apKbUIbI KaJIbINTACTHIPbLUIA/bl. DJIIEKTPOH/BI TYpJEri, 3aMaHayH aknaparrap, Kara3 MaTepHajblH oTe
KeIl MeJIep/ae KoJiaHyFa oKele/i, all (PM3UKalbIK KeHICTIKTI aijeKaiaa a3 urepeai. binim Oepyzae oky mpouecin
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KaMTaMachl3 €Ty YIIiH, apHaibl OachUIbIMIAp KaKET HEMECe >KaTTHIKTHIPYIIbLIap Kepek. bi3 jkorapbl camaibl
tepinren LATEX rtanOanay sxyilecin yceiHamb3. Onpa cesnep, (opmysnanap, ThIHBIC Oenriiepi koHe OapIbIK
3JIEMEHTTEP KoJ| (pparMeHTTepi apKbLIbl KYPEi.

Tyiiin ce3aep: kara3 marepuainap, popmar, KaTTeIKTEIpymsl. LATEX.

K.K. Jrocemonna, M.E. bekumena
EBpaswmiickuit Hanmonaneueiii YauBepcurer nmenu JI. H. I'ymunera, Acrana

IO OBHOBJIEHHOM IMPOT'PAMME -TPEHAKEP
B HOBOM ®OPMATE JJIAA YHAIIUXCSA 7 KIIACCA

AHHOTanMs. YMEHME 3aUHTEPEecOBAaTh MaTEeMAaTUKOH — neno Hempocrtoe. MHOroe 3aBHCUT OT TOro, Kak
MMOCTAaBUTh BOIIPOC, W OT TOTO, KaK BOBJEYh BCEX yUYAIIUXCA B OOCYKICHUE CIIOKUBIIEHCS cUTyanuu. TBopuecKas
aKTUBHOCTh yYAIIUXCS, yCIIEX YPOKa IEIUKOM 3aBUCHT OT METOIUYECKHUX IPUEMOB, KOTOPHIE BHIOMPAET YUUTEIb.
WuaTepec mKoapHUKA CHOPMHUPYETCS Yepe3 CaMOCTOSITETHHOCTh M aKTUBHOCTD, Yepe3 MOMCKOBYIO NIESTEIHLHOCTh Ha
YpOKe W J0Ma, CO3/laHHe MPOOJEMHON CHUTyaluH, pa3HOoOOpa3ue MEeTOJOB O0ydeHHs, yepe3 HOBH3HY Marepuaia,
SMOIMOHANBHYIO OKpacKy ypoka. CoBpeMeHHBIE HOCHTENN HWH(GOpMAIM{ IO3BOJISIOT YMECTUTh OYEHH OOINBIIOE
KOJIMYECTBO OYMa)KHOTO Marepuaja B JJIEKTPOHHOM BHJE, 3aHHUMas MPH ITOM HAMHOIO MEHbIIe (PU3NYECKOro
npoctpaHcTBa. B oOpazoBanuu uist obecneyeHus: yueOHOro npoiecca HeoOX0AUMBI ClielMAIbHbIE U3JaHUs, OTHUMU
W3 TaKUX M3JIaHUH SIBJISAIOTCS COOPHMKH 3aliau WK TpeHaxepbl. Hamu mpeuiaraemplii TpeHaxep Oyner pazpadoTaH
Ha BBICOKOKAueCTBEHHOW cucteme HaOopa u BEépctke LATEX, rame cimoBa, GopMysibl, 3HAKM MyHKTyallud U BCE
3JIEMEHTHI CONTPOBOXKIAIOTCS (PparMeHTaMu KoJa.

KitroueBble ciioBa: OymaxxkHblii MaTepual, Gpopmar, Tpenaxep, LATEX.
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