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Abstract. The study introduces the case of development of mathematics oriented 20-h robotics
course for students (n=50) with educational program of “6B01501 - Mathematics”. The research
aimed at exploring the impact of robotics on students’ motivation and engagement by learning math
using robotics activities. These activities include controlling virtual robots while learning Algebra
concepts. Overall, the aim of practicing math using robots is to investigate the effectiveness of this
approach to teaching math, and to identify ways to improve math education using technology. During
the study, the researchers examined the global application of robotics and conducted a review of
academic databases to collect relevant literature. The findings revealed a dearth of knowledge in the
academic literature concerning this particular subject. The study was carried out for three months on
the basis of NJSC "Zhetysu University named after Ilyas Zhansugurov" (Taldykorgan), during which
the training program "Learning Mathematics with the help of robotics™ was developed and tested.
Example of lessons at roboblocky.com implemented by students presented in this article. Roboblocky
is an educational platform that integrates robotics and programming to facilitate the instruction of
mathematical and scientific concepts to students. The platform employs a block-based programming
approach, which enhances the accessibility and comprehension of these concepts among students.
Based on the available research, it can be concluded that teaching math with Roboblocky is a
promising approach. Studies on using robotics to teach mathematics have shown that it can improve
student engagement, achievement, problem-solving skills, and spatial reasoning. Additionally, the
use of virtual robots in the classroom can promote positive attitudes towards learning among students.

Keywords: mathematics, robotics, roboblocky, virtual robots, block-based programming,
STEM education, educational platform, students’ engagement, problem-solving skills

Basic provisions

The field of mathematics education has witnessed a substantial transformation in
recent years, largely driven by the integration of cutting-edge technologies into
pedagogical practices. The integration of new technology in mathematics education
has opened new avenues for engaging students and fostering a deeper understanding
of mathematical concepts. One exciting innovation in this realm is the use of virtual
robots as educational tools.

RoboBlocky is an excellent tool for forming math skills, for students. It combines
programming and robotics with math concepts, making it a fun and engaging way to
learn math.
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Introduction

The integration of information technology in the learning process has become
increasingly important in today's society, where technology is rapidly evolving and
changing the way we live, work and learn. The use of technology in education has the
potential to enhance the quality of teaching and learning, providing students with more
personalized and engaging learning experiences.

The introduction of information technology in the learning process is an urgent
aspect at the present time, as it requires a modern transformation of the content and
methods of teaching disciplines. Even in the process of personal development in
accordance with the characteristics and capabilities of the learner is carried out
intensive process of implementation of information technology. Yesseikyzy A., and
Smagulov E.Zh. [1] admitted in their study that full-fledged activities, daily life and
professional activities of a person in modern society must have a change in the new
approaches to the overall high level of development and general culture.

As the importance of future-oriented skills is recognized, there is a growing
emphasis on defining and incorporating robotics in education, and particularly in
mathematics. Mathematics is a fundamental subject that provides the foundation for
many scientific, technological, and engineering fields. However, it is often viewed as
a challenging subject by many students due to its abstract and theoretical nature.
Research of Samuels, P., and Haapasalo, L. [2] has shown that teaching mathematics
using robotics can be an effective way of improving student engagement, interest, and
understanding of mathematical concepts. Robotics offers a hands-on and interactive
approach to learning mathematics, allowing students to apply mathematical concepts
in real-world scenarios, and develop problem-solving and critical thinking skills. The
use of robotics can also enhance students' motivation and confidence in mathematics
by providing a fun and engaging learning experience. This has led to an increased
interest in the integration of robotics in mathematics education at all levels, from
primary to tertiary education. However, to effectively implement robotics in
mathematics education, there is a need for careful design and integration of robotics
activities into the mathematics curriculum. Therefore, this paper aims to review the
current research on teaching mathematics with robotics, exploring the benefits and
challenges associated with this approach and providing recommendations for the
effective integration of robotics in mathematics education using virtual robots.

Materials and methods

To pinpoint the difficulties linked to the use of robotics for teaching mathematics
and exploring the impact of its on students, a review of relevant literature was carried
out. Dependable peer-reviewed articles were selected from the Scopus and
ScienceDirect databases as sources of information and employed steps that were
relevant to the study's particular scope. The key searches implemented in the study
given in the table 1.

Table 1 - The key words selected to search for materials



Ne | keywords Additional keys Number Relevant
of found to the
articles topic

1 math AND | - 43 12

lessons  AND
using AND
robotics

2 robotics AND | TITLE-ABS- 111 20

mathematics KEY ( robotics AND mathematics) AND ( LIMIT-
TO (PUBYEAR, 2022) OR LIMIT-
TO (PUBYEAR, 2021) OR LIMIT-
TO (PUBYEAR, 2020) OR LIMIT-
TO (PUBYEAR, 2019) OR LIMIT-
TO (PUBYEAR, 2018)) AND (LIMIT-
TO (DOCTYPE, "ar")) AND (LIMIT-
TO (SUBJAREA, "SOCI") OR LIMIT-
TO (SUBJAREA , "MATH")) AND ( LIMIT-
TO (EXACTKEYWORD, "Robotics") OR LIMIT-
TO (EXACTKEYWORD , "Educational
Robotics" ) )
3 educational - 12 7
AND robot
AND math
AND lesson
4 roboblocky - 1 1

In the course of this study, a total of 167 articles were gathered through keyword
searches, and 40 of them were deemed relevant to the topic. Among these 40 articles,
11 were found to be duplicates, leaving 29 unique articles for analysis. Annotations
from 19 of these articles were analyzed using theoretical research methods to examine
indicators of student engagement and identify didactic conditions for integrating
robotics into mathematics education. The remaining 10 articles were examined in full
as part of this analysis of philosophical, psychological, pedagogical, and
methodological literature.

Janika Leoste and Mati Heidmets (2020) [3] conducted a multi-stage research on
the topic of “Bringing an Educational Robot into a Basic Education Math Lesson”in
Estonia. The researchers propose that incorporating robot-assisted teaching as a
supplementary element to the regular math curriculum for an extended period of time
could be beneficial. In designing robot-supported lessons, it is essential to connect
meaningful math content with robotics exercises and provide teachers with lesson
scripting that incorporates modern teaching practices. Compared to traditional math
lessons, robot-supported math lessons promote and encourage more independent work,
collaboration, and peer tutoring among students. For students with special educational
needs (SEN), robot-supported math lessons may prove to be more engaging and
beneficial, provided that teachers allocate more time for these students. The researchers
suggest that robot-supported teaching may initially require more effort and time from
teachers and may be more demanding for students. However, once teachers and



students become familiar with this teaching method, it can support the professional
development of teachers and the acquisition of math knowledge by students.

Moshe Barak and Muhammad Assal (2018) [4] developed a robotics course to
teach students different aspects of mathematics, physics, and problem-solving, and
evaluated the students' learning outcomes. The students in the experimental class
varied in terms of their prior learning achievements and motivation, and as a result,
some students only completed basic exercises, while others excelled in problem-
solving tasks. Only a few students undertook complex projects. However, all the
students showed a high level of motivation to learn robotics and STEM subjects. In
summary, robotics provides an engaging and immersive learning environment for
STEM education. Nevertheless, the success of the course depends largely on the design
of the methodology and the students' assignments. The researchers suggest that only a
small group of students are capable of learning a new subject on their own through
project work, and these students need additional knowledge and skills before they can
tackle complex projects.

Lopez-Caudana et al. (2020) [5] conducted a study to determine the conditions
necessary for effective Mathematics learning using a robotic platform. Through case
studies, they found that with proper use of the platform and appropriate teacher
participation, hybrid classes of high quality can be given. This enhances student
attention to the topics by changing the stimulus, leading to effective learning. The
results showed numerical improvement in the scales used to assess specific behaviors
and performance in all scenarios, indicating the potential usefulness of robotics in
Mathematics teaching. The goal is to make learning more meaningful, leading to better
grades and abilities for students. The study found a favorable impact on student
attention and motivation and identified conditions necessary for an effective
relationship between the teacher and the technological tool to increase the likelihood
of better learning outcomes in Mathematics. Robotics is one of many technologies that
can support the process of increasing mathematical learning, reinforcing critical
thinking skills, digital skills, and teamwork skills through active learning.

Roboblocky is an educational platform that combines programming with robotics
to teach students about math and science concepts. It uses block-based programming,
which makes it easy for students to understand and learn.

Here are some ways RoboBlocky can help form math skills:

e Develop problem-solving skills: Programming robots with RoboBlocky requires
students to think logically and solve problems. This helps them develop critical
thinking and problem-solving skills that are essential for math.

e Learn math concepts visually: RoboBlocky uses a block-based interface that
allows students to visually see the math concepts they are learning. For example, they
can program a robot to move a certain distance, turn a specific angle, or measure objects.

e Engage in hands-on learning: Students can build and program robots with
RoboBlocky, giving them a hands-on experience that helps them understand math
concepts better.

e Personalized learning: RoboBlocky allows students to work at their own pace,
making it easier for them to understand math concepts at their own speed.



e Practice math in a fun way: RoboBlocky's interactive and engaging platform
makes learning math more fun and exciting for students. It motivates them to learn
more and improves their retention of math concepts.

Overall, RoboBlocky is an excellent tool for forming math skills, as it combines
programming, robotics, and math concepts in a fun and engaging way.

When studying math with Roboblocky, it's important to use scientific methods to
ensure that learning is effective and accurate. Here are some scientific methods that
can be useful when studying math with Roboblocky:

e Formulating hypotheses: When learning math concepts with Roboblocky,
students can develop hypotheses about how certain mathematical rules and formulas
work and then test those hypotheses by programming the robot to perform various tasks.

e Conducting experiments: Roboblocky provides a platform for students to
conduct experiments that test different math concepts. Students can program the robot
to solve math problems or perform certain operations and then observe the results of
those experiments.

e Observing and recording data: Students should record their observations and
data when using Roboblocky to study math. This helps them to keep track of what
they've learned and to identify patterns and trends that can help them improve their
understanding of math concepts.

e Analyzing data: After collecting data, students should analyze it to determine
what it means and how it relates to the math concepts they are studying. This can
involve looking for patterns, trends, or correlations in the data.

e Drawing conclusions: Based on the observations and data analysis, students can
draw conclusions about the math concepts they are studying. They can then use this
information to develop new hypotheses and continue to experiment with Roboblocky.

Using these methods can help students to better understand math concepts and to
develop a more robust knowledge of the subject matter. It can also help to foster critical
thinking skills and improve problem-solving abilities.

In order to solve the tasks, we set, we conducted a study which aimed: to
investigate how students learn and engage in a robotics course about mathematics.

The objectives of the study were to identify patterns, achievements, and problems
that students encountered during the course, and to determine how this experience
influenced their motivation to learn technology.

The following research methods were used: questionnaire survey, observation,
review and study of psychological and pedagogical literature on the topic of research,
conversation, processing of survey results.

The study was carried out for three months on the basis of NJSC "Zhetysu
University named after Ilyas Zhansugurov" (Taldykorgan), during which the training
program "Learning Mathematics with the help of robotics" was developed and tested.
50 students took part in the study.

Results and Discussion



Fang et al. (2022) [6] and Grover et al. (2019) [7] identified four key
computational thinking actions that students perform during the lesson: abstraction,
coding, debugging, and iteration.

e Abstraction involves planning the necessary steps to move the robot from one
location to another.

e Coding involves translating these steps into a set of instructions that can be
coded into the robot.

e Debugging allows players to refine the code by adding, changing, or
eliminating steps.

¢ In the iteration phase, the code is entered into the robot, and the players can
evaluate the new iteration for the next turn.

The lesson itself has four steps.

1. Each student must solve a math problem.

2. Students use the solution of math problem code and debug the robot's
movement.

3. Student manually enters the formula or solution into workspace (Figure 1), and
running the program displays the movement of the virtual robot across the grid.

4. Student chooses the right answer from test or types it using keyboard.

There first and second steps could variate based on the task given.

Learning Math and CS/STEAM with Robotics
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Figure 1 - Roboblocky’s workspace

Example of lesson at roboblocky.com implemented by students is shown below.

Theme of the lesson: Graphing Systems of Linear Equations with Robots

Task: Solve 4(y - 5) =3x and 2(y - 2) = 3x. First, convert both equations to slope-
intercept form then edit the drivexyToExpr() blocks to move Robot 1 according to the



equation 4(y - 5) = 3x and move Robot 2 according to the equation 2(y - 2) = 3x. Then,
find where these two lines intersect [8].
Solution:
1%t step
In the workspace of platform the equations should be written into the blocks
named driveToExpr(x0, xf, num, “(2)*x+1”, where the form “(2)*x+1” — is slope-
intercept form expressed by y:
e By converting the first linear equation we get: (0.75)*x+5;
e By converting the second linear equation we get: (1.5)*x+2 (Figure 2).

D Graphing Systems of Linear Equations with Robots

1 @ n Solve 4(y - 5) = 3x and 2(y - 2) = 3x, First, convert both equations to slope-intercept form then edit the drivexyToExpr() {j
blocks to move Robot 1 according to the equation 4(y - 5) = 3x and move Robot 2 according to the equation 2(y - 2) = 3x.
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Figure 2 - Running the program

29 step

The system of linear equations can be solved with two methods: Cramer's rule and
Gaussian elimination.

The Cramer's rule provides an explicit formula to solve a system of linear
equations that has a unique solution and has the same number of equations as unknowns
[9]. On the other hand, Gaussian elimination, also referred to as row reduction, is an
algorithm used to solve systems of linear equations. It involves a series of operations
performed on the coefficient matrix of the equations [10].

The first way to solve the problem given by Gaussian elimination.

A system of equations is given:

4(y — 5) = 3x
{Z(y —2) = 3x
Let us reduce the system of equations to the canonical form:
{—3x1 + 4x, = 20
—3x; + 2x, = 4

Rewrite the system in matrix form and solve it by Gaussian Elimination (Gauss-

Jordan elimination)

G219

R1/-3 — R1 (divide the 1 row by -3):



R2 + 3 R1 — R2 (multiply 1 row by 3 and add it to 2 row):
4 20
1)
0 -2 1-16
R2 /-2 — R2 (divide the 2 row by -2):
1 4 20
)
0 1 8

R1 +§ R2 — R1 (multiply 2 row by g and add it to 1 row):

1 0|4
(o 1%
The answer is:
x;, = 4
{xz =8

Now is the second way to solve the problem given by Cramer's rule.
A system of equations is given:
4(y — 5) = 3x
{Z(Y —2) = 3x
Let us reduce the system of equations to the canonical form:
—3x, + 4x, = 20
{—Bxl + 2x, = 4

Using the formula to calculate the determinant of matrix |:§ ;| we obtain:
a=|73 =2 - (4= -6+12=06

Using the formula to calculate the determinant of matrix|240 ‘2L| we obtain:

20 A o
A1—|4 2|_202 4.4 =40 — 16 = 24

Using the formula to calculate the determinant of matrix |:§ 240| we obtain:

A= |:§ 240| = (=3)-4 — (=3)-20 = —12 + 60 = 48
The answer for the second solution is:
A, 24
ST
Xy = XZ = ? =8
or x=4, y=8.

Both answers from first and second ways of solution are correct and could be
submitted in the window of submission.
39 and 4" steps
After running the program in Figure 2 the submission of answer is needed as
follows in Figure 3, where could be chosen the right answer (4,8).
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Figure 3 - Answer submission

A set of 13 survey items was analyzed from the Google Forms survey and
classified into four dimensions: engagement, design, programming and overall result

(Table 2).

Table 2 - Summary of user experience dimensions that are relevant to activities

involving robotics

Dimension Survey item N=50 Percentage (%)
Positive Negative | Positive Negative
Engagement Immersion 30 20 60% 40%
time seems to pass
quickly 37 13 74% 26%
the surroundings are not
noticed 28 22 56% 44%
fun experience 35 15 70% 30%
Design Attractive 45 5 90% 10%
Ergonomic 44 6 88% 12%
User-friendly 40 10 80% 20%
Programming Ability to code 44 6 88% 12%
Overall result General assessment 45 5 90% 10%
Preference 35 15 70% 30%
Would recommended to
others 33 17 66% 34%

The survey was conducted among 50 participants and had four dimensions:
engagement, design, programming, and overall result. For each survey item, there is a
positive and negative rating. Based on the survey results engagement dimension’s
positive answers variates from 56% (the surroundings are not noticed) to 74% (times
seems to pass quickly). The design dimension had overall results 80% and over for
survey items such as attractiveness, ergonomic and user-friendly interface. Dimension
of programming ability students felt confident since their answers gets positive 88%.
The overall result dimension includes three survey items: general assessment made by



students (90%), preference (70%), and recommendation to others (66%). These survey
items likely aimed to gather information about the participants' overall satisfaction and
perception of the robotics activities they engaged in.

There have been several studies conducted on teaching math with robotics, and
the results have generally been positive. Here are some examples of findings from
studies on teaching math with robotics:

e Improved student engagement: One study found that using robotics to teach math
led to increased engagement and interest in the subject among students. Students
reported enjoying math more and feeling more motivated to learn.

e Higher math achievement: Another study found that students who learned math
with robotics had higher achievement scores than students who learned math through
traditional methods. The robotics group showed greater improvement in both basic
math skills and more advanced concepts.

e Improved problem-solving skills: Teaching math with robotics has been shown
to improve students' problem-solving skills, as they learn to program robots to perform
tasks and solve problems.

e Increased spatial reasoning: Robotics-based math instruction has been shown to
improve spatial reasoning skills, which are important for many math concepts.

e Positive attitudes towards technology: Using robotics to teach math has been
found to promote positive attitudes towards technology among students. This can be
important for future career opportunities in STEM fields.

Overall, the results of studies on teaching math with robotics suggest that it is a
promising approach to improve student engagement, achievement, and problem-
solving skills in math.

Conclusion

While there have been several studies on teaching math with robotics, there is
limited research specifically on the effectiveness of using Roboblocky for teaching
math. However, based on the available research, it can be concluded that teaching math
with Roboblocky is a promising approach.

Studies on using robotics to teach math have shown that it can improve student
engagement, achievement, problem-solving skills, and spatial reasoning. Additionally,
the use of technology in the classroom can promote positive attitudes towards
technology among students.

Roboblocky, with its block-based programming interface and focus on robotics,
Is well-suited to teaching math concepts in a hands-on and engaging way. Its visual
programming language can help students understand abstract concepts and build
problem-solving skills.

In conclusion, while more research is needed specifically on the use of
Roboblocky for teaching math, the available evidence suggests that it is a promising
approach to enhance student learning and engagement in math.
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Anparna. 3eprrey "6B01501-Maremaruka™ 6imim Oepy Oarnmapiamachl OOMBIHIIA OKUTHIH
cryaenrrepre (N=50) apuanran matemarukara OarbiTTanran 20 caraTTBIK POOOTOTEXHUKA KYpPCBHIH
O3ipyieyiH MBICAIBIH YCBIHAABL. 3EpTTEYAIH MaKcaThl pOOOTOTEXHHKAHBIH OKYIIbUIAPIBIH
MOTHBAIMACHIHA JKOHE POOOTOTEXHUKAJBIK IapajapAbl KOJJaHa OTBHIPHIT MaTEeMAaTUKaHBI OKyFa
KaTBICYbIHA oCcepiH 3epTTey 00mabl. by apekertep anredpa yFeIMIapbIH YHPEHY Ke3iH1e BUPTYaJ bl
pobotTapasl Oackapyasl KaMmTuabl. JKanambl, poOOTTAapAbl KOJJAaHA OTBIPBIT JKYPTi3LIETiH
MaTeMaTHKa cabaKTapbhIHBIH MaKCaThl MATEMAaTUKAHBI OKBITY/IBIH OCHI TOCUTIHIH THIMUIITIH 3epTTEY
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YKOHE TEXHOJIOTHSTHBI KOJIIaHa OTBIPHITT MATEMATHKAJIBIK O1711M Oepy il )KETUIIIPY KO AapbIH aHBIKTAY
00 TaObLIaIBL. 3epTTeY OapbIChIHIAa POOOTOTEXHUKAHBIH JIEMIK KOJIJaHBUTYBI 3epTTENI, THICTI
oneOueTTep/ Il JKUHAY YIIIIH aKaJeMUSIIBIK MOJIIMETTEp 0a3achiHa 10Ty JKacalbIHIbL. 3epTTey YIII aid
ooiter "lmusic YKancyripoB ateinarel JKericy ynuepcureti' KEAK (Tammpikopran) 0a3aceinna
JKYpri3inai, OHBIH OapbIichiHAa ''POOOTOTEXHHWKA KOMETiMeH MaTeMaTuKaHbl 3epTTey  OKYy
Oafrjapiamachl 93ipJieHiN, ChlHaKTaH oTKi3iami. Roboblocky.com caiiTeiMeH cTyIeHTTEpMEH
opbIHIaFaH cabakrap MbIcangapsl Oepinren Makaigaga kepcerinmi. Roboblockly-crymentrepre
MaTeMaTHKAJIBIK OHE FhUIBIMU TYIXKBIPHIMIAMAIapbl OKBITY/IbI KEHUIACTY YIIiH POOOTOTEXHUKA
MeH OarmapiamMarnaynbl OipikTipeTiH OutiM Oepy miatdopmackl 60wl caHamanbl. [lnaTdopma
Oarnapnamalnayfra OJOKTHIK TOCUII KOJIJaHaabl, OYJ1 OKYIIBIIAP IBIH OCBI YFBIMIAPFa KO )KEeTIMILTIT1
MEH TycCiHirin aprreipaasl. Konma Gap 3eprreynepre cyiieHe oteipbin, roboblocky kemerimen
MaTeMaTHKaHbl OKBITY OOJalllaKTaFbl TACLI JIEM KOPBITBIHIBI jKacayFa Oomajapl. MaTeMaTHKaHBI
OKBITY YIIIIH pOOOTOTEXHUKAHBI KOJITaHy OOWBIHIIIA 3ePTTEYJIep OHBIH CTYACHTTEP/IIH OCIICEH TIITITIH,
OKy YJArepimi, mpobiemanapapl ISy IaFJblIapblH KOHE KEHICTIKTIK OWiIayabl jkakcapra
aaThIHBIH KepceTTi. COHBIMEH KaTap, Makajiajga BHPTYaIIbl POOOTTApAbl KOJNJAHy CTYACHTTEPAiH
OKYFa JIETEH OH KO3KApaChIH KAIBIMITACTHIPYFa BIKIAN €TETIH/IT KaMIIbl Al THIIFaH.

Tipek ce3aep: maremarnka, pobororexuuka, roboblocky, Bupryanasl podoTTap, 010K apKbLIbI
nporpamManay, STEM-Gimim OGepy, Oinmim Oepy miardopmacsl, CTYACHTTEpPIiH KaTHICYHI,
npoOIemManapabpl menry JaFIbuIapbl
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MATEMATHUKE CTYAEHTOB
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AHHoTauuMsi. B wuccienoBaHuM  mpencTaBieH  MpUMEp  pa3pabOTKH  MaTeMaTHUKO-
OPUEHTHPOBAHHOTO 20-9acOBOTO Kypca poOOTOTEXHUKH s cTyJAeHTOB (n=50) ¢ oOpa3oBaTenbHOM
nporpammsel "6B01501 - Marematuka". Llenb ucciaeoBaHus - U3yYUTh BIUSHUAE pOOOTOTEXHUKH Ha
MOTHBAIlMI0 W  BOBJCUEHHOCTh CTYICHTOB TIPH M3YyYCHHMH MATEMATHKH C  ITOMOIIBIO
POOOTOTEXHMUYECKUX 3aHATHHA. OTH 3aHATHS BKIIOYAIOT B ce0s yIpaBieHHE BUPTYaJIbHBIMH
pobGoTamMu BO BpeMsi M3ydYeHHs KOHIICTIIUH ainreOpsl. B 1ermom, menb W3y4eHUss MaTEeMaTUKH C
MIOMOIIIBI0 POOOTOB - HccIe0BaTh 3((HEKTUBHOCTH TAKOTO MOAX0/IA K MPEToAaBaHUI0 MaTeMaTUKU
U OTIPEICIHTD IyTH YIYUIICHHs] MAaTEeMaTHUYECKOTO 00pa30BaHMs ¢ MOMOIIBIO TeXHOJorHid. B xome
UCCIIEIOBaHMUs OBLJIO HW3Yy4EHO TMpHMEHEHHEe pPOOOTOTEXHUKHM B MHpPE U TpoBeaud 0030p
aKaJeMu4ecknx 0a3 JaHHBIX JUIsI cOOpa COOTBETCTBYIONICH JIUTEPATYphl. Pe3ynbTaThl ccaeI0BaHUs
NOKa3aJli, 4YTO B HAYYHOM JINTepaType Hel0OCTaTOYHO 3HAHUH 110 JaHHOMY Tipeamery. MccnenoBanue
MIPOBOJIUIIOCH B TedeHHUE Tpex MecsieB Ha 0aze HAO "XKerpicyckuii yHuBepcuteT uMmeHu Mnbsica
XKancyryposa" (r. Tangslkopras), B Te4€HHE KOTOPBIX ObLIa pa3paboTaHa v anpoOupoBaHa yueOHas
nporpamma "OOy4eHHE MaTeMaTHKe C MOMOIIbI0 poboToTexHUKHU". IlpuMepbl ypokoB Ha caiite
roboblocky.com, BBHINOJIHEHHBIX CTYACHTaMH, IPEACTaBICHHBIMU B JaHHOW cratbe. Roboblocky -
3T0 oOpa3zoBatenbHas MaThopma, OOBEAUHSIOMAS POOOTOTEXHUKY M IPOTrPAMMHUPOBAHHE IS
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oOsierdyeHust 00y4YeHHUS IMIKOJBHUKOB MaTeMaTHMYECKMM W HAyYHBIM KOHIENusM. B mmardopme
UCTIOJIb3YeTCsl OJIOUHBIN MOJIX0 K MPOrpaMMHUPOBAHUIO, UTO MOBBIIIAET JOCTYITHOCTh U IOHUMaHHE
9THX MOHATHH cTyeHTaMu. Ha 0CHOBaHMM MMEIONIMXCS UCCIEJOBAHMI MOXKHO CAEIATh BHIBOJI, YTO
oOydyeHne MaremMaThke ¢ Tmomomsio Roboblocky sBiseTcss mepcrneKTHUBHBIM — MOAXOJIOM.
HccnenoBanus 1o MCIOIb30BAaHHIO POOOTOTEXHHUKH B IPENOJABAaHUM MAaTEMATHUKH MOKAa3ald, 4TO
OHa MOJKET MOBBICUTH BOBJICYEHHOCTh yYalllUXCs, UX YCIIEBAEMOCTh, HABBIKU PELICHMS 3a/ad U
IPOCTPAaHCTBEHHOE MbIlIIeHne. Kpome Toro, ncnoiap30BaHie BUPTYAIbHBIX POOOTOB B Ay JUTOPUH
MOYET CocOOCTBOBATH (POPMHUPOBAHUIO Y CTYJICHTOB MIO3UTUBHOI'O OTHOLICHUS K 00yUEHHIO.
KawueBble ciaoBa: mareMaTHka, poOoTorexHuka, roboblocky, BupryambHble pOOOTHI,
6mouHoe nporpammupoBanue, STEM-o0pa3oBanue, oOpa3oBaTenbHas miardopma, BOBICYCHHOCTh
CTY/ICHTOB, HaBBIKU PEIICHUS 3314
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