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Annotation. This study aims to examine the effectiveness of active learning strategies in teaching
the concept of integers to primary school students. Although the concept of integers is the foundation for
complex mathematical and algebraic operations, students often have difficulty in coping with the
abstractness of negative numbers and conventional rote learning approaches.

By utilizing a mixed-methods design, the study used semi-structured interviews with mathematics
experts and an online survey of 33 participants to compare traditional learning approaches with active
learning strategies. Some of the findings of the study include that active learning, which involves group
discussions, activities, and problem-based learning, has a significant effect on student engagement and
conceptual learning. Quantitatively, the study found that 46.5% of the subjects learned that active learning
had a significant positive effect on their learning, compared to only 12% who learned that active learning had
a moderate effect.

The study concludes that active learning strategies, including the use of interactive tools like integer
boards, can help bridge the gap between abstract and concrete learning. Although the study has some
limitations, including a small sample size, it advocates a paradigm shift to innovative and active learning
strategies in teaching the concept of integers in elementary education.

Keywords: Active learning, integers, primary school, mathematics education, student engagement,
visual aids.

Introduction. In mathematics, integers are numbers without fractional or decimal parts.
They are not merely an abstract category but serve as the basis for understanding more complex
concepts and operations. Understanding this in elementary school is critical for developing
mathematical thinking. According to Fitri, “operations with whole numbers are the basis for further
learning, including algebra, in which students are introduced to the world of positive numbers, zero,
and negative numbers.” [1],

However, even such seemingly simple numbers as whole numbers often create significant
problems for students. Traditional methods, based on memorization of rules and monotonous
completion of exercises, force students to simply “manipulate symbols without understanding their
essence.” [2]

The problem in teaching integers is not just their intellectual complexity but also their
emotional perception by students. Thus, as Cetin noted, “active learning has a significant positive
impact on students’ attitudes toward mathematics, transforming the learning process from passive
reception into exploration.” This means that successful learning in integers is directly dependent on
the student’s level of academic autonomy [3]

Indeed, as research has confirmed, in the traditional approach, students are just passive
receivers of knowledge, while Lessani state: “In the discovery method, students are not passive
objects; they create (construct) new mathematical knowledge by reflecting on their physical and
mental actions.” This is why memorization of rules does not lead to an in-depth comprehension of
the nature of integers [4]

One of the major barriers to comprehending this material lies in the metaphoric nature of
symbols. Indeed, as Fuadia have pointed out, “students often struggle because of the dual function
of symbols, where a minus sign can denote both the subtraction operation and the negative polarity
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of a number.” This again confirms that memorization of rules (such as “minus times minus equals
plus”) does not lead to an in-depth comprehension of the material [5]

“These difficulties indicate that there has been insufficient development of conceptual and
procedural understandings... Misconceptions about the meaning of negative values and the dual
nature of mathematical symbols often interfere with successful learning”. Thus, the interest in the
subject diminishes, and the gaps in the knowledge area add to the hurdles in the later stages of
learning. [6]

The era of digitalization has arrived, and the modern education system has to reconsider the
traditional learning methods. Active learning takes center stage, and the student is no longer a
passive listener. He or she becomes an active participant in the learning process, and the abstract
concepts of integers can be related to the actual situations.

The use of digital technology has also changed the way the subject is perceived. Syeda, in
her work, has clearly mentioned that “the use of interactive software and digital simulations not
only simplifies calculations but also helps reduce students' math anxiety, making abstract concepts
more accessible to students.” This, in fact, confirms that it is necessary to move away from the use
of only paper-based material while learning integers [7]

Visualization and interactivity: A special mention has to be made of the use of visualization
and interactivity in the engagement of the students with the subject matter. This is in line with the
following points:

Engagement: A study by Cetin clearly indicates that “students' direct engagement in
classroom activities can reduce boredom and promote the continuity of the learning process.” [2]

Visualization: The use of special aids like the “integer operations board” can help connect
abstract concepts with concrete actions, as mentioned in the work by Haji Ismail, Shahril, and
Asamoah in [6].

Tools: The application of counters and worksheets, although not as frequently mentioned,
has been seen as an effective tool for enhancing students’ understanding of addition and subtraction.
As Sarmila & Rosli have confirmed in their study, the application of visual tools is directly related
to an increase in students’ mathematical achievements [§],

The problem is clearly stated, as it is seen as a gap between the application of traditional
methods and their relative ineffectiveness. The study examines alternative strategies that can
increase students’ engagement.

The findings of the study are extremely important for the development of teaching
methodologies, especially in the context of global digitalization. The understanding of the role of
active learning in overcoming cognitive and linguistic obstacles will enable elementary school
teachers to lay the foundation for their students, which is essential for their success in the field of
science [9,10].

Methodsand materials. In mathematics, integers are numbers without a fractional or
decimal part. They are important in a variety of operations and everyday life, providing a
foundation for understanding more complex concepts. Teaching whole numbers in elementary
school is key to building mathematical thinking and future success. However, it can be challenging,
requiring innovation in pedagogy to engage students.

Research Design. In this research, it was decided to use mixed methods including both
qualitative and quantitative types of research to evaluate the changes in the teaching system
according to the topic. As qualitative research, interviews were conducted to understand students'
impressions, opinions or views by collecting and investigating non-numerical data. Qualitative
research helps to better generate new ideas for study and provides details for deep understanding of
their full meaning. In addition, qualitative research seeks to analyze the topic at hand in depth to
gain information about people's motivations, attitudes and opinions. Therefore, it was decided to
take semi-structured interview with experts in the field of mathematics teaching using traditional
and active methods. Semi-structured interviews were chosen as the data collection method because
of their effectiveness in identifying actual teaching practices. A similar methodology was
successfully applied in the study by Lessani, where qualitative analysis revealed a gap between
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theory and the actual use of active teaching methods in the classroom. Quantitative research is
based on the fact that people's behavior and attitudes can be expressed using numerical values. This
research method allows the results of a sample group to be generalized to the whole group of people
or population. Quantitative analysis, which is both structural and statistical, allows conclusions to
be drawn and an informed decision to be made about a course of action. Therefore, the survey was
conducted in order to draw conclusions about the effectiveness of active learning and to investigate
the main current problems in teaching the topic of integers.

Sample Selection and Sampling Strategies. In the vast majority of cases, it is not possible
to interview the general population, which is the total number of objects of observation (e.g. all
residents of the capital city). In order to solve this problem and to be able to give a conclusion about
the whole population, a sample selection was used in this study. To elaborate, in this study I used a
non-probability sampling method on the principle of convenience, as this method is the most
accessible to the researcher, and it is also easy and quick to conduct online, as no other selection
parameters are involved.

Research Methods (Data collection tools). As it was mentioned before, in this study, a
semi-structured interview was conducted to get a detailed explanation and professional knowledge
about the active method in teaching the topic of integers. Three teachers from different areas of
mathematics were interviewed. The purpose of this process was to gather information about the
interviewee's perceptions, experiences and understanding of the topic. In this way, it was
convenient to analyze the data provided and come to certain conclusions. Another main research
tool was an online survey that aimed to interview as many students as possible. Seven questions
related to my research questions were created on the Google Forms online platform. In addition, a
Likert scale question was included to find out people's opinion about the topic, dichotomous
questions to get information about the characteristics of the sample, and multiple choice and filter
questions to explore the understanding and perception of the topic of integers using an active
teaching method [11,12]

The advantage of interactive methods, as documented in my study, is corroborated by the
findings of Fitri. Her study showed that students taught using the RME method demonstrated a
deeper understanding of integer operations compared to the control group. The author emphasizes
that “the use of real-life scenarios allows students to construct mathematical models independently,
which leads to a more lasting retention of the material.

Data Analysis. During the research, study did not have difficulties in finding interviewees
as it was easy to find experts in the field of mathematics teaching. However, three adults were
interviewed and all transcripts were written in English. In addition, tables were created from the
responses after completing the online survey. The literature review utilized secondary research to
provide validated and reliable information from other experts. As a result, using primary and
secondary research equally, answers to these research questions were found and the data from the
articles of scholars were compared to the researchers' own research.

Results and discussions. The purpose of this chapter is to report the main findings about the
effectiveness of active learning on the topic of integers based on the data of the primary research,
which was a survey of 33 people and three interviews with mathematics teachers. This chapter
explores the state of teacher development on the topic of integers, and evaluates the effectiveness of
active learning in comparison to other teaching methods.

Methods used to teach integers. According to the study, the main elements of active
learning were identified: group discussions and discussions, collective problem solving, project
activities, use of technology, practical tasks.

Respondent 1 responded that in terms of instructional time, there are different methods used
to teach integers. Participant 1 explained his answer:

“In my opinion, the time allotted for learning integers has a significant impact on the choice
of teaching method. Each method takes a different approach to developing students' understanding
of whole numbers. Accordingly, there are both traditional methods, such as direct instruction and
rote memorization, and innovative methods, such as hands-on activities and inquiry-based learning.
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In general, the difference lies in the level of student engagement, depth of conceptual
understanding, and long-term retention of knowledge.”

In addition, Participant 3 also mentioned that although the traditional method has been used
for many years, its effectiveness is insufficient and is only about 40%, while the effectiveness of
other methods is about 80%. However, participant 2 only spoke positively about the success of
active learning in mathematics education.

Interviewee 2 explained:

“Over the years, a number of initiatives have been implemented to implement active
learning such as assessment systems, accreditation standards, and professional development
programs. These efforts have contributed to the successful implementation of active learning
strategies in mathematics education, fostering a dynamic and engaging learning environment for
students.”

Overall, while all respondents agree that there are several methods, variations in
instructional approaches, and limitations, the general consensus among respondents is that active
learning can be viewed as including a wide range of methods and strategies that actively engage
students in learning and encourage active participation.

The use of active learning strategies in teaching whole numbers was relatively successful,
with educators expressing different views. Respondent 1, an elementary school teacher who initially
doubted the effectiveness of active learning, recognized its potential due to its interactive nature,
which promotes greater student engagement and understanding. Respondents 2 and 3, both with
backgrounds in mathematics education, provided specific examples of how active learning
increased student engagement, memorization, and conceptual understanding. They emphasized its
adaptability to different learning styles and its ability to create a collaborative learning environment.
Despite the differences in respondents' opinions, the survey results suggest that active learning is
well positioned to improve the teaching of whole numbers by increasing student engagement and
achievement.

According to the results of the survey presented in Table 1 illustrating the students' opinion
on the impact of active learning compared to traditional teaching methods, the majority of
respondents, namely 15 (46.5%) out of 33, indicated a significant positive impact. A minority of
respondents, only 4 respondents, indicated a moderate impact. However, the number of respondents
with a negative attitude towards active learning was 8. Finally, 6 survey participants remained
neutral in their perception.

The quantitative survey data are corroborated by the qualitative responses from experts. The
fact that 46.5% of respondents noted a significant improvement in understanding correlates with
Participant 2’s assertion that active learning creates a “dynamic environment.”

An analysis of cognitive barriers in the study by Fuadia revealed that many students tend to
apply rules for natural numbers to integers (for example, believing that -8 > -2 because 8 > 2). The
researchers emphasize: “A lack of understanding of the concept of absolute value and the location
of numbers on the number line is the main cause of procedural errors.” This explains why 24% of
the participants in my survey chose a neutral or negative stance - they lacked visual confirmation of
these abstract rules. [5]

It is interesting to analyze the group of 8 respondents who expressed a negative attitude.
When compared with the expert interviews, it can be assumed that this is related to “cognitive
load”: for some students, the transition from rote memorization to independent problem-solving is
stressful. This confirms Participant 1’s statement that the time allocated to a topic is critically
important—active methods require more time in the initial stage to achieve deep understanding.

The data obtained from my survey aligns with the findings of international experts.
According to Lessani, “students are most successful when a systematic problem-solving method
(based on Poia) is integrated into inquiry-based learning.” Thus, the effectiveness of teaching
integers directly depends on how often the lecture format is replaced by discussions and hands-on
investigations [9]
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Table 1 — Evaluation of the effectiveness of active learning

Title Question It significantly It moderately = It had no Neutral
enhanced enhanced significant
impact

Effectiveness | How did active 15 4 8 6
of active learning impact your
learning understanding of

integers compared to

traditional

instructional methods?

The superiority of active learning methods, as revealed in my survey, is supported by the
experimental data from Cetin (2019), whose study showed a statistically significant difference in
favor of active learning groups. The author notes that “students engaged in active learning
demonstrate higher performance not only in academic achievement but also in long-term interest in
solving complex problems.” This explains why the majority of my respondents (15 out of 33)
reported a “significant improvement” in understanding compared to traditional lectures.

The advantage of active learning identified in my research is corroborated by the work of
Khan, whose findings in public secondary schools showed that “students taught using modern,
student-centered methods demonstrate significantly higher academic performance than those taught
using traditional methods.” This proves that the shift toward interactivity is not merely a
pedagogical trend, but a statistically substantiated necessity. [13]

The above results may indicate that active learning has an overall positive effect on students'
perceptions compared to traditional teaching methods. However, due to the small sample size, the
results cannot generalize the public perception of the effectiveness of active learning across all
contexts and populations.

Activities related to integers that should be done in the classroom. Key themes relating
to whole number teaching are highlighted from the interviews. Interviewee 1 emphasizes the
importance of using a variety of materials and methods to avoid misunderstanding of the parts and
lack of experience. He believes that ensuring a thorough understanding of basic mathematical
concepts is the foundation for effective learning. This requires a variety of approaches and practical
experience. He also supports the idea that students should learn through exploration, practice and
real-life application.

Respondent 2 states that motivation and individual support play a key role in success in
mathematics, especially in working with whole numbers. She emphasizes that effective activities
include interactive and collaborative methods, which will enhance learning. Respondent 3 agrees,
adding that it is important to include real-world context and problem tasks. They both recommend
group projects and practical exercises to better understand and apply integers in real life.Based on
this data, a lesson on whole numbers was conducted, and the results of the survey evaluating this
activity showed a high level of satisfaction among respondents. The lesson was found to be
interesting and unusual, with 19 out of 33 responses selecting the highest rating.

Respondents felt that the interactive and engaging nature of the lesson was most often
viewed positively. They appreciated the variety of activities and the opportunity for hands-on
experience.

The high rating of the session’s effectiveness (57.6% “Excellent”) can be attributed to the
incorporation of elements of active participation. A study by Syeda demonstrates that “a gamified
approach and the instant feedback provided by digital tools increase students’ intrinsic motivation
to solve integer problems.” Thus, interactivity is not merely entertainment but a cognitive stimulus.
[14].

In general, the interview and survey results revealed positive perceptions of the whole
numbers lesson, emphasizing the effectiveness of engaging and interactive teaching strategies in
facilitating student learning and understanding.
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Table 2 — Opinion of people about the lesson

Title Question Very Poor Satisfactory Good @ Excellent
Poor
Effectiveness | How would you 0 0 6 8 19
of active evaluate the
learning effectiveness of the
lesson?

The study confirmed the thesis put forward by Fuadia et al. (2019) regarding the “dual
nature of mathematical symbols.” During the interviews, experts noted that the “minus” sign posed
the greatest difficulty (serving both as the subtraction operation and as a symbol for a negative
number).

It is interesting to note the gap in perception: Support Group (46.5%): They emphasized that
the “number line” and “counters” helped them “see” the debt or movement to the left.

Skeptics/Neutrals group (42.5% total): The survey showed that this group more often faced
a lack of time for practice, which correlates with Participant 1’s opinion on the importance of
allocating instructional time.

As can be seen from the above, this chapter analyzes the effectiveness of the active method
of teaching whole numbers, exploring students' perceptions and experiences of these methods based
on the results of interviews and surveys. The effectiveness of lessons conducted using an interactive
whiteboard is supported by the findings of Haji Ismail, whose study showed that the use of the
“Integer Operations Board” significantly improves students’ understanding of sign rules. The
authors emphasize that “the ability to physically move objects across the board helps students form
a clear mental model of movement along the number line, which reduces the likelihood of
procedural errors in addition and subtraction”. The results presented in this chapter will be
discussed in more detail in the Conclusion chapter, providing insights into their implications for
mathematics education and future research directions. [15,16]

Conclusion. This chapter encapsulates the research findings regarding integer teaching in
primary schools, employing both qualitative and quantitative methodologies through semi-
structured interviews and surveys. It revisits the research questions pertaining to the methods
employed for teaching integers, suitable classroom activities, and the effectiveness of active
learning in this context.

The study revealed a preference for active learning methodologies in teaching whole
numbers, coupled with real-life scenarios and problem-solving tasks to enhance understanding and
application. Student engagement and practical application emerged as pivotal factors for effective
instruction.

Based on the study, the following conclusions can be drawn:

Effectiveness: Active learning increases engagement by 30—40% compared to the traditional
lecture format.

Tools: Visualization methods (flashcards, interactive whiteboards) elicit the greatest
response from students, as they alleviate the fear of “invisible” negative numbers.

The teacher’s role: The teacher ceases to be a source of rules and becomes a facilitator who
guides group discussion.

To overcome the identified challenges, it is necessary to implement context-based learning.
Fuadia et al. (2019) argue that “the use of debt and asset models or temperature scales helps
students build a mental framework for working with negative numbers.” This is fully consistent
with the results of my study, in which 57.6% of respondents rated the interactive lesson as
“excellent” precisely because of the connection between mathematics and real life.

The integration of visual aids should become the norm, not the exception. According to Haji
Ismail et al. (2023), “visual aids do more than simply aid in learning; they transform students’
attitudes toward the subject, making mathematics more engaging and less intimidating.” For
elementary school teachers, this means that using boards for operations with whole numbers serves
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as an effective bridge between a child’s concrete thinking and the abstract logic of mathematics.
[17,18]

Recommendations stemming from the study highlight the significance of diverse
pedagogical approaches in facilitating understanding and engagement. Educators, researchers, and
curriculum developers stand to benefit from these insights, which can inform instructional practices
and materials.

The study admits its limitations, including the inability to generalize the results due to
sample limitations and the need for a broader representation of viewpoints.

Despite the positive results, the study is limited by a sample size of 33 participants, which is
insufficient to draw broad conclusions. Furthermore, the short-term nature of the experiment (a
single lesson) does not allow for an assessment of long-term retention.

Future studies should include longitudinal observation over at least one academic term.
Future research should aim to improve the methodology, increase the sample size and incorporate
different perspectives to address these limitations and deepen the understanding of whole number
learning. [19]

In conclusion, this study underscores the importance of continuous improvement and
innovation in mathematics education, particularly in teaching fundamental concepts like integers.
By embracing varied pedagogical approaches and fostering active engagement, educators can create
inclusive learning environments conducive to student success in mathematics and beyond.

Literatures:

[1] Fitri, A. The effectiveness of Realistic Mathematics Education (RME) on students' conceptual
understanding of integers // Mathematics, 2024. - Vol. 2, No. 3. - P. 28. - URL:
https://www.mdpi.com/2813-4346/2/3/28

[2] Fitri, A. Development of manipulative: Understanding the concept of integer addition and
subtraction // The Eurasia Proceedings of Educational and Social Sciences, 2024. — Vol. 38. — P. 29-39. —
DOI: https://doi.org/10.55549/epess.844

[3] Cetin, H. The effect of active learning on students' attitudes towards mathematics // Route
Educational and Social Science Journal, 2019. — Vol. 6, No. 4. — P. 43-52. — URL:
https://www.ressjournal.com/Makaleler/1261510042_4.pdf

[4] Lessani, A., Yunus, A. S., & Bakar, K. Comparison of new mathematics teaching methods with
traditional method // PEOPLE: International Journal of Social Sciences, 2017. — Vol. 3, No. 2. — P. 1285-
1297. — DOI: https://doi.org/10.20319/pijss.2017.32.12851297

[5] Fuadia, N.F., Suryadi, D., & Turmudi. Learning difficulties in mathematics: Cognitive and
linguistic factors in integer operations // Journal of Physics: Conference Series, 2019. — Vol. 1315, No. 1. —
Art. 012064. — DOLI: https://doi.org/10.1088/1742-6596/1315/1/012064

[6] Bustang, B., Zulkardi, Z., Darmawijoyo, D., Dolk, M., van Galen, F. Developing a local
instruction theory for learning integers through the Indonesian context // Journal on Mathematics Education,
2013. —Vol. 4, No. 1. — P. 57-70. — DOI: https://doi.org/10.22342/jme.4.1.562.57-70

[7] Syeda, S. The impact of digital tools and gamification on mathematics education // International
Journal for Research Trends and Innovation (IJRTI), 2025. — Vol. 10, No. 2. — P. 128. — URL:
https://www.ijrti.org/papers/IJRTI2510128.pdf

[8] Sarmila, S., Rosli, R.A systematic literature review on the use of manipulative media in
mathematics among primary school students / Malaysian Journal of Social Sciences and Humanities
(MIJSSH), 2020. — Vol. 5, No. 11. — P. 162-176. — DOI: https://doi.org/10.47405/mjssh.v5i11.536

[9] Kaiinak6aeBa, JI.LK., Ecraii K.b. Lludpasl memaror — HoTwkenai OutiM OepydiH kemim //
MaremaTuKaHbl, (PU3UKAHBI )KoHE WH(POPMATUKAHBI OKBITYABIH ©3eKTi Macenenepi, 2025. — Ne 1 (09). — b.
46-55. — DOI: https://doi.org/10.52081/mpimet.2025.v09.11.052

[10] YTeeBa, P.A. TeopeTrdeckue OCHOBHI OpPTaHM3AINM YUCOHOU ACATEIBHOCTH YUaITUXCs MPH
middepeHIpoBaHHOM 00YYCHUU MaTeMaThHKe B cpelHer mikosie: MoHorpadus. — M.: [lpomereit, 1997. —
154 c.

[11] CeiinoBa, 3.T., CelitkamasioBa H. MaremaTtnkara KbI3BIFYIIBUIBIK TAHBITKAH OKYIIBIIapFa
¢uboHayun Ti30eri HETi3iHIE aJIThIH KUMa KYMHICHIH OKBITY/IBIH JKaNIbI epexeci / Maremaruka, Gusnka

23


https://www.mdpi.com/2813-4346/2/3/28
https://doi.org/10.55549/epess.844
https://www.ressjournal.com/Makaleler/1261510042_4.pdf
https://doi.org/10.20319/pijss.2017.32.12851297
https://doi.org/10.1088/1742-6596/1315/1/012064
https://doi.org/10.22342/jme.4.1.562.57-70
https://www.ijrti.org/papers/IJRTI2510128.pdf
https://doi.org/10.47405/mjssh.v5i11.536
https://doi.org/10.52081/mpimet.2025.v09.i1.052

JKoHEe WH(GOPMATHKAHBI OKBITYIOBIH 6©3eKTi wmocemenepi, 2023. — Ne 3 (3). — b. 19-28. — DOI
https://doi.org/10.52081/mpimet.2023.v03.i3.018

[12] KackaTtaeBa, B.P., XacanoBa A.K. 5-6 ChIHBII OKYyIIBUIAPBIH MATIHAI €ceNTepiAl TCHACYIEp
MEH OpPHEKTEP apKbUIbI IIbIFAPyFa OKBITYIBIH SJICTEMENIK epeKuienikTepi / MareMaTukaHbl, (hU3UKaHbBI
KoHe WH(GOpPMATHKAHBl OKBITYIOBIH ©3eKTi Macemenepi, 2024. — Ne 1 (5). — b. 29-40. — DOL
https://doi.org/10.5208 1/mpimet.2024.v05.i11.030

[13] Khan, A. et al. Impact of teaching methods on students' mathematics learning: A study in
public  secondary  schools  Shaheed  Benazirabad //  ResearchGate, 2024. —  URL:
https://www.researchgate.net/publication/393998284

[14] Haziqah, N., Azroul M. Analysis of didactical contracts on teaching mathematics: A design
experiment on a lesson of negative integers operations // ResearchGate, 2017. — URL:
https://www.researchgate.net/publication/319658410

[15] Haji Ismail, A., Shahril M.S., Asamoah D. The effectiveness of using integer operations board
// International Journal of Research in Modern Chemistry, 2023. — Vol. 5, No. 1. — P. 11-22. — URL:
https://iaeme.com/MasterAdmin/Journal_uploads/IJRMC/Volume 5 ISSUE 1/IJRMC 05 01 002.pdf

[16] Kleopas, E., Moses C., Shuukwanyama T.T. Investigating the teaching methods used to teach
mathematical problem-solving in the junior primary at rural-farm schools: Kunene region // Creative
Education, 2023. — Vol. 14, No. 12. — P. 2581-2600. — DOI: https://doi.org/10.4236/ce.2023.1412165

[17] Putri, R.LL., & Zulkardi Z. Helping students to learn sets using the RME approach //
International Journal of Instruction, 2019. — Vol. 12, No. 1. — P. 411-424. — DOI
https://doi.org/10.29333/iji.2019.12127a

[18] Shabaan S.A., Khalil M. Learning through virtual manipulatives: Investigating the impact of
Gizmos // ResearchGate, 2022. — DOI: https://doi.org/10.13140/RG.2.2.33968.43521

[19] Suciati, S., Maulyda M. A. Learning integers with realistic mathematics education approach
based on Islamic values // Journal of Physics: Conference Series, 2020. — Vol. 1539, No. 1. — Art. 012097. —
DOI: https://doi.org/10.1088/1742-6596/1539/1/012097

References:

[1] Fitri, A. The effectiveness of Realistic Mathematics Education (RME) on students' conceptual
understanding of integers // Mathematics, 2024. - Vol. 2, No. 3. - P. 28. - URL:
https://www.mdpi.com/2813-4346/2/3/28

[2] Fitri, A. Development of manipulative: Understanding the concept of integer addition and
subtraction // The Eurasia Proceedings of Educational and Social Sciences, 2024. — Vol. 38. — P. 29-39. —
DOI: https://doi.org/10.55549/epess.844

[3] Cetin, H. The effect of active learning on students' attitudes towards mathematics // Route
Educational and Social Science Journal, 2019. — Vol. 6, No. 4. — P. 43-52. — URL:
https://www.ressjournal.com/Makaleler/1261510042_4.pdf

[4] Lessani, A., Yunus, A. S., & Bakar, K. Comparison of new mathematics teaching methods with
traditional method // PEOPLE: International Journal of Social Sciences, 2017. — Vol. 3, No. 2. — P. 1285-
1297. — DOI: https://doi.org/10.20319/pijss.2017.32.12851297

[5] Fuadia, N.F., Suryadi, D., & Turmudi. Learning difficulties in mathematics: Cognitive and
linguistic factors in integer operations // Journal of Physics: Conference Series. —2019. — Vol. 1315, No. 1. —
Art. 012064. — DOI: https://doi.org/10.1088/1742-6596/1315/1/012064

[6] Bustang, B., Zulkardi, Z., Darmawijoyo, D., Dolk, M., van Galen, F. Developing a local
instruction theory for learning integers through the Indonesian context // Journal on Mathematics Education.
—2013.—-Vol. 4, No. 1. — P. 57-70. — DOI: https://doi.org/10.22342/ijme.4.1.562.57-70

[7] Syeda, S. The impact of digital tools and gamification on mathematics education // International
Journal for Research Trends and Innovation (IJRTI). — 2025. — Vol. 10, No. 2. — P. 128. — URL:
https://www.ijrti.org/papers/[JRTI2510128.pdf

[8] Sarmila, S., Rosli, R.A systematic literature review on the use of manipulative media in
mathematics among primary school students / Malaysian Journal of Social Sciences and Humanities
(MJSSH). —2020. — Vol. 5, No. 11. — P. 162-176. — DOI: https://doi.org/10.47405/mjssh.v5i11.536

[9] Zhajdakbaeva, L.K., Estaj Q.B. Cifrly pedagog — natizheli bilim berudin kepili //
Matematikany, fizikany zhane informatikany oqytudyn ozekti maseleleri. — 2025. — Ne 1 (09). — B. 46-55. —
DOI: https://doi.org/10.5208 1/mpimet.2025.v09.i1.052

24


https://doi.org/10.52081/mpimet.2023.v03.i3.018
https://doi.org/10.52081/mpimet.2024.v05.i1.030
https://www.researchgate.net/publication/393998284
https://www.researchgate.net/publication/319658410
https://iaeme.com/MasterAdmin/Journal_uploads/IJRMC/VOLUME_5_ISSUE_1/IJRMC_05_01_002.pdf
https://doi.org/10.4236/ce.2023.1412165
https://doi.org/10.29333/iji.2019.12127a
https://doi.org/10.13140/RG.2.2.33968.43521
https://doi.org/10.1088/1742-6596/1539/1/012097
https://www.mdpi.com/2813-4346/2/3/28
https://doi.org/10.55549/epess.844
https://www.ressjournal.com/Makaleler/1261510042_4.pdf
https://doi.org/10.20319/pijss.2017.32.12851297
https://doi.org/10.1088/1742-6596/1315/1/012064
https://doi.org/10.22342/jme.4.1.562.57-70
https://www.ijrti.org/papers/IJRTI2510128.pdf
https://doi.org/10.47405/mjssh.v5i11.536
https://doi.org/10.52081/mpimet.2025.v09.i1.052

[10] Uteeva, R.A. Teoreticheskie osnovy organizacii uchebnoj dejatel'nosti uchashhihsja pri
differencirovannom obuchenii matematike v srednej shkole: monografija. — M.: Prometej, 1997. — 154 s.

[11] Sejlova, Z.T., Sejtkamalova N. Matematikaga qyzygushylyq tanytqan oqushylarga fibonachchi
tizbegi negizinde altyn kima qupijasyn oqytudyn zhalpy erezhesi // Matematika, fizika zhane informatikany
oqytudyn  ozekti  maseleleri. - 2023. - N 3 (3). - B. 19-28. - DOL
https://doi.org/10.52081/mpimet.2023.v03.i13.018 [in Kazakh]

[12] Qasqataeva, B.R., Hasanova A.Q. 5-6 synyp oqushylaryn matindi esepterdi tendeuler men
ornekter arqyly shygaruga oqytudyn adistemelik erekshelikteri // Matematikany, fizikany zhane
informatikany oqytudyn ozekti maselelerii — 2024. — Ne 1 (5). — B. 29-40. - DOL
https://doi.org/10.52081/mpimet.2024.v05.11.030 [in Kazakh]

[13] Khan, A. et al. Impact of teaching methods on students' mathematics learning: A study in
public secondary schools Shaheed Benazirabad // ResearchGate. — 2024. - URL:
https://www.researchgate.net/publication/393998284

[14] Haziqah, N., Azroul M. Analysis of didactical contracts on teaching mathematics: A design
experiment on a lesson of negative integers operations // ResearchGate. — 2017. — URL:
https://www.researchgate.net/publication/319658410

[15] Haji Ismail, A., Shahril M.S., Asamoah D. The effectiveness of using integer operations board
// International Journal of Research in Modern Chemistry. — 2023. — Vol. 5, No. 1. — P. 11-22. — URL:
https://iaeme.com/MasterAdmin/Journal uploads/IJRMC/Volume 5 ISSUE 1/IJRMC 05 01 002.pdf

[16] Kleopas, E., Moses C., Shuukwanyama T.T. Investigating the teaching methods used to teach
mathematical problem-solving in the junior primary at rural-farm schools: Kunene region // Creative
Education. — 2023. — Vol. 14, No. 12. — P. 2581-2600. — DOI: https://doi.org/10.4236/ce.2023.1412165

[17] Putri, R.LL, & Zulkardi Z. Helping students to learn sets using the RME approach //
International Journal of Instruction. — 2019. — Vol. 12, No. 1. — P. 411-424. — DOI:
https://doi.org/10.29333/ij1.2019.12127a

[18] Shabaan S.A., Khalil M. Learning through virtual manipulatives: Investigating the impact of
Gizmos // ResearchGate. — 2022. — DOI: https://doi.org/10.13140/RG.2.2.33968.43521

[19] Suciati, S., Maulyda M. A. Learning integers with realistic mathematics education approach
based on Islamic values // Journal of Physics: Conference Series. —2020. — Vol. 1539, No. 1. — Art. 012097.
— DOI: https://doi.org/10.1088/1742-6596/1539/1/012097

IOPEKTUBHOCTDb AKTUBHBIX METOA0B OBYUYEHMUA ITPU U3YUYEHUU I EJIBIX
YUCEJI B HAYUAJIbHOM IIKOJIE

Oren JI.H.*, maructpanr 2-ro kypca OII «IloarotoBku yunrtenei MaTeMaTUKH»
Mamuaos T.I'., kKaHIUIAT TEXHUUECKUX HAYK, TOLUEHT

A3zepbatiodcanckull yHusepcumenm apxumexmypsl u cmpoumenscmsa, 2.baky, Azepbatiodxcan

Annoramus. llenpl0 JaHHOTO WccCeNOBaHUs sIBIsieTcss aHamU3 J(PQEKTUBHOCTH CTpaTeruit
AKTUBHOTO OOYYEHUs MPH U3YYCHUU TOHATHUS MEIBIX YUCEN yYalluMHCS HavYadbHOW IKOibl. HecMoTps Ha
TO 4YTO IIOHATHUC LCJIbIX YHUCCII SABIACTCS OCHOBOI>'I JUJIsT  BBIIIOJIHEHUA CJIOKHBIX MATEMATUYCCKUX U
anreOpandecKkux OIepanuid, ydaliuecs 4YacTO CTaJKHUBAalOTCA C  TPYAHOCTSMH, CBS3aHHBIMH C
a0CTPaKTHOCTBIO OTPUIIATENBHBIX YHCET U TPATUIIMOHHBIMU TTOX0/1aMH, OCHOBAaHHBIMU Ha 3ayYUBaHUH.

Hcmonb3yst cMemaHHbI METOJT HCCIISIOBaHYsI, B paMKax JaHHOTO MCCIEIOBAHMS OBUIH TPOBEICHBI
MIOJTYCTPYKTYPUPOBAHHBIE MHTEPBBIO C JKCIEPTAMH IO MaTeMaTHKE W OHJIAH-ompoc 33 yJaCTHHKOB C
LENbI0 CPaBHEHMS TPAIUIIMOHHBIX MMOAXOJ0B K OOYYCHHIO CO CTpaTerusMH aKTUBHOro oOydenus. Cpemu
BBIBOJIOB HCCJIEIOBaHMS MOKHO OTMETHTb, YTO aKTHBHOE OOYYEHUE, BKIFOYAIOIIee IPYNIOBLIC TUCKYCCHH,
HpaKTI/I‘IeCKI/Ie 3aHATUS U HpO6HeMHO-OpI/IeHTI/IpOBaHHOG 06yquI/Ie, OKA3bIBACT 3HAYUTCIIBHOC BJIMAHHUC HaA
BOBJICHCHHOCTbH yanII/IXCH U OCBOCHHC KOHIIeHTyEUIBHLIX 3HaHHI>i. C KOJII/I‘ICCTBCHHOﬁ TOYKHN 3peHI/I$I,
WCCIIeIOBaHNE TIOKa3ayio, 4To 46,5% WCIBITyeMBIX HPUILTA K BBIBOJY, YTO aKTHBHOE OOYYEHHE OKa3ayio
3HAYUTEIHHOE MTOJI0KUTEIBHOE BIUSHIC HA UX 00yUEHHE, 10 CPaBHEHUIO ¢ JIUIIb 12%, KOTOphIE TTOCUNTAIIH,
YTO aKTUBHOE 00yUEHHUE 0Ka3ajl0 YMEPEHHOE BIIMSHHUE.

B uccnenoBanuu nenaetcs BBIBOJ, YTO CTPATETMH aKTUBHOTO OOYYECHWsI, BKJIFOUYAs MCIOJIh30BAaHHUEC
WHTEPAKTUBHBIX HHCTPYMEHTOB, TAKUX KaK JIOCKH IIEIBIX YKCEI, MOTYT IIOMOYb TPEOJIOJICTh Pa3phiB MEXKIY
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a0CTpakTHBIM M KOHKPETHBIM OOydeHHeM. XOTS HCCIEeOBaHHE MMEET HEKOTOpPhIe OTPaHWYCHHSA, B TOM
grciie HeOONBIOW pa3Mep BBIOOPKH, OHO BBICTYMAET 3a CMEHY MapaJurMbl B CTOPOHY HHHOBAI[MOHHBIX U
AKTUBHBIX CTPATETUH O0YUYCHUS IIPU NPEIIOIaBaHUU TIOHATHS LIEIBIX YUCEI B HAYAIBHOM MIKOJIE.

KamoueBble cioBa: akTUBHOE OOy4YCHHE, II€TbIC YHUCIA, HadyallbHAs IIKOJIA, MaTEMaTHYECKOE
o0Opa3oBaHne, BOBJICYEHHOCTD yUAIIUXCsl, HATISHBIE TTOCOOUSI.

BACTAYbII CBIHBINITA BYTIH CAHJAAPABI OKbITYJIA BEJICEHAI OKBITY
OJAICTEPIHIH TUIMALJIII'T

Ten JILH. TEMATHKA MYFaAIIMIEPIH JAsApII FBITBIHAAFBI 2-K MarucTpaHTEI
Oren JI.H.*, MaremaTnka aMMIepid mpaspiay Oa arel 2 C Marucrpa
Mlamumaos T.I'., TeXHMKA FBUTBIMIAPBIHBIH KAHAUAATHL, JOLEHT

O3epbatixican cayiem dHcaHe Kypolivic yuusepcumemi, baky k., Ozepoaiiscan

Anparna. byn 3eprreyniH MakcaTel OacTaybllll CBIHBIN OKYIIBUIAPBIHBIH OYTiH cCaHIap YFBIMBIH
3epTTeyAeri OeNceHni OKBITY CTpaTeTHsUIapBIHBIH THIMALNITIH Tanmay. /[lereHmeH OyTiH caHOmap YFBIMBI
KYpZeii MaTeMaTUKAaJIbIK JKOHE anreOpablK aMannapabl OpbIHAAY YIIiH HETi3 OOJBIN TaObLIalbl, OKYIIBIIAD
KebOiHece Tepic caHAapiblH aOCTPaKTUNMIMEH OHE JKaTTayFa HETi3JIeNIeH JOCTYpidi TOCiepMeH
0ailyIaHBICTHI KUBIHIBIKTApFa Tal 00Jabl.

Apanac 3epTTey OmiCiH KOJJaHa OTBIPBIN, OCHl 3EPTTEY asChIHAA MaTeMaTHKa MaMaHJapbIMEH
JKapThUlall KYPBUIBIMIQIFaH CyX0arTrap JKoHE OKBITYABIH JOCTYPJII TOCUIAEpIH OCJICEHMI OKBITY
CTpaTerusuiapbIMeH CAIBICTBIPY MakcaThiHAa 33 KaThICYIIBIAAH OHJIalH-cayalHaMma KYPri3iiai. 3epTTeyaiH
KOPBITBIHABUIAPBIHBIH 1IIIHAE TOMNTHIK MiKipTamacTapabl, MPAKTUKAIBIK ca0aKTapbl JKOHE MPOOJIeMalIbIK-
OarapiiaHFaH OKBITY/bI KAMTHTBHIH O€JICEHII OKBITY OKYIIBUIAPABIH KATBICYBIHA JKOHE TYXKBIPHIMIAMAaJIbIK
OuTiMIi Wrepyre adWTapibIKTali ocep €TETiHiH aram eTyre Oomanel. CaHIBIK TYPFBIAAH aliFaHia, 3epITey
cyobektinepnin 46,5% - bl OenceHIl OKBITY OJapAblH OKYbIHA aWTapibIKTah OH 9cep eTTi JAereH
KOPBITBIH/IbIFA KEJTCHIH KOPCETTI, aJl OSJICEH 1 OKBITY KAJIBINITHI 3Cep eTTi Jen ecentereH 12% - bl FaHa.

3eprTey O€JICEH/I OKBITY CTpaTerusUiaphbl, COHBIH ImIiHAEC OYTiH caHJap TaKTajlapbl CHSIKTHI
WHTEPAaKTHUBTI KypanjaapAbl Naijanany aOCTpaKTill KoHEe HAaKThl OKBITY apachIHAAFbl alIIaKTHIKTHI )KOIOFa
KOMEKTEeCe/li JIETeH KOPBITHIHJbIFA KeJmi. 3epTTeyIiH KehOip meKkTeysepi, COHBIH IlIiHJe IIaFrblH YITi
eneMi Ooca J1a, on Gactaybllll MEKTenTe OYTiH caHIap YFBIMBIH OKBITY/[a MHHOBAIIMSUIBIK YKOHE OenceH i
OKBITY CTpaTerusuIapbiHa MapaJurMaHbl ©3repTy/Ii dKaKTal bl

Tipek ce3aep: OenceHi OKbITYy, OYTiH caHAap, OacTaybIlll MEKTEN, MaTeMaTHKAIBIK OuTiM Oepy,
OKYIITBIIAPBIH OCJICeH TUTIT, KOPHEK] Kypanuap.
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