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ABSTRACT: This article examines the pedagogical opportunities of using
interactive methods in teaching the topic of the circulatory system. The study highlights
the role of modern pedagogical technologies in improving students’ understanding of
biological concepts, developing independent thinking skills, and enhancing practical
competencies. The effectiveness of interactive teaching methods such as
Brainstorming, Cluster, INSERT, and Fishbone is scientifically and methodologically
substantiated in the teaching of the circulatory system. The findings indicate that
interactive methods increase students’ classroom engagement, facilitate the
understanding of complex biological processes, and contribute to improving the overall
quality of education.
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QON AYLANISH TIZIMI MAVZUSINI O‘QITISHDA INTERFAOL
METODLARDAN FOYDALANISHNING PEDAGOGIK IMKONIYATLARI

Amirova Nozima Akram qizi
Termiz davlat pedagogika instituti magistranti
nozimaamirova022607@gmail.com

ANNOTATSIYA: Mazkur maqolada qon aylanish tizimi mavzusini o‘qitishda
interfaol metodlardan foydalanishning pedagogik imkoniyatlari tahlil qgilingan. Ta’lim
jarayonida zamonaviy pedagogik texnologiyalarni qo‘llash o‘quvchilarning biologik
bilimlarni chuqur o‘zlashtirishi, mustaqil fikrlashi va amaliy ko‘nikmalarini
rivojlantirishga xizmat qilishi yoritilgan. Shuningdek, “Aqliy hujum”, “Klaster”,
“INSERT”, “Baliq skeleti” kabi interfaol metodlarning qon aylanish tizimi mavzusini
o‘qitishdagi samaradorligi ilmiy-metodik jihatdan asoslangan. Tadqiqot natijalari
interfaol metodlar o‘quvchilarning darsdagi faolligini oshirishi, murakkab biologik
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jarayonlarni tushunishni osonlashtirishi hamda ta’lim sifatini yaxshilashga xizmat
qilishini ko‘rsatadi.

Kalit so‘zlar: qon aylanish tizimi, biologiya ta’limi, interfaol metodlar,
pedagogik texnologiyalar, innovatsion yondashuvlar, ta’lim samaradorligi, o‘quv
faolligi, biologik kompetensiya.

HEJATOI'MYECKHUE BO3MOKHOCTH NCITOJIB3OBAHUA
NHTEPAKTUBHBIX METO/J1OB ITPHU ITPEITIOJABAHUU TEMBbI
«CUCTEMA KPOBOOBPAILIIEHMU S

AmupoBa Ho3zuma Axkpam Kusu
MaructpanTtka TepMe3CcKOro rocyJapCTBEHHOIO
[1€1arOrn4eCcKOro MHCTUTYTa
nozimaamirova022607@gmail.com

AHHOTAIUA: B jaHHOW cTarbe aHANM3UPYIOTCS TMEAAroruyeckue
BO3MOXXHOCTU HCHOJb30BaHUSI HMHTEPAKTUBHBIX METONOB IpPU H3YYEHUU TEMBI
«Cucrtema kpoBooOpaieHus». OcBenaeTcss poib COBPEMEHHBIX I€Jaroru4ecKux
TEXHOJIOTUI B yIIYOJIEHHOM YCBOGHHU OHONOTHYECKUX 3HAHWUM, pPa3BUTHUU
CaMOCTOSITEJIPHOTO MBIIUICHUSI W MPAKTUUYECKUX HaBBIKOB Yywamuxcs. HaydHo-
MeTOAMYeCKH 000CHOBaHA A((PEKTUBHOCTHL TAaKMX HHTEPAKTUBHBIX METOMOB, Kak
«MogzroBoit mtypm», «Knactep», «INSERT» u «PbiObsi KOCTh» IpH NpenojaBaHuu
TEMBbl CHCTEMBI KpOBOOOpaieHus. Pe3ynabraTel HccleAOBaHMS TOKa3bIBAIOT, YTO
MPUMEHEHUE UHTEPAKTUBHBIX METOJOB CIIOCOOCTBYET MOBBINICHUIO MO3HABATEILHON
AKTUBHOCTHU y4YalllUXCsl, 00JeryaeT MOHUMaHUE CIIOKHBIX OMOJIOTHYECKUX MPOIIECCOB
Y TIOBBIIIIAET Ka4e€CTBO O0yUCHHUS.

KirueBsble ci10Ba: cucremMa KpoBOOOpaIeHHs, OMOJIOTHYECKOEe 00pa30BaHNeE,
MHTEPAKTHBHBIE METOJBI, MEJarOrHYeCKUe TEXHOJOTHH, WHHOBAIIMOHHBIE ITOIXOIbI,
s pexTuBHOCTL 00yUeHUS, yaeOHasI aKTUBHOCTb, OMOJIOrHYeCKasi KOMIIETCHTHOCTb.

Introduction

The rapid development of science, technology, and information systems has
significantly transformed modern education, requiring teachers to adopt innovative
pedagogical approaches that enhance students’ learning outcomes and cognitive
engagement. In contemporary biology education, the effective teaching of complex
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physiological processes remains one of the major challenges faced by educators.
Among these topics, the circulatory system occupies a central position because it
provides students with essential knowledge about the structure and functioning of the
human body, the transportation of oxygen and nutrients, and the maintenance of
homeostasis. Therefore, selecting appropriate teaching methods for this topic is crucial
for ensuring meaningful learning and long-term knowledge retention. Traditional
teacher-centered instructional methods often focus on the transmission of theoretical
information, leaving students in a passive learning position. As a result, learners may
experience difficulties in understanding abstract biological concepts and establishing
connections between theoretical knowledge and real-life applications. Modern
educational theories emphasize the importance of learner-centered instruction, where
students actively participate in the learning process, engage in collaborative activities,
and develop higher-order thinking skills. Interactive teaching methods have emerged
as effective tools for achieving these objectives by promoting communication,
problem-solving, and critical thinking in the classroom. Interactive methods create
opportunities for students to become active participants rather than passive recipients
of information. Through discussion, group work, brainstorming, concept mapping, and
inquiry-based activities, learners can explore biological phenomena more deeply and
construct their own understanding of scientific concepts. In the context of teaching the
circulatory system, these methods enable students to visualize the movement of blood
through the body, analyze the functions of the heart and blood vessels, and understand
the relationship between different components of the cardiovascular system. Such
active engagement contributes to a more comprehensive understanding of biological
processes and improves students’ motivation to learn. The increasing integration of
innovative pedagogical technologies into educational practice has also expanded the
possibilities for implementing interactive learning strategies. Educational technologies,
multimedia resources, digital simulations, and collaborative learning platforms provide
additional opportunities for students to investigate the circulatory system through
visual and experiential learning. These tools support the development of scientific
literacy and help learners acquire competencies required in the twenty-first century,
including communication, collaboration, creativity, and critical thinking. From a
methodological perspective, the application of interactive methods in biology
education is based on constructivist learning theory, which views knowledge as a
product of active learner engagement. According to this approach, students learn most
effectively when they participate in meaningful activities that require them to analyze
information, solve problems, and interact with their peers. Consequently, the use of
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interactive methods in teaching the circulatory system can facilitate deeper conceptual
understanding and enhance the overall effectiveness of the educational process. The
purpose of this study is to investigate the pedagogical opportunities of using interactive
methods in teaching the topic of the circulatory system and to identify effective
strategies that contribute to students’ academic achievement, cognitive development,
and active participation in biology lessons. The study also seeks to provide
methodological recommendations for biology teachers aiming to improve the quality
of instruction through innovative educational practices. Through the analysis of
theoretical and practical aspects of interactive learning, this article highlights the
significance of modern pedagogical technologies in fostering meaningful and effective
biology education.

Theoretical foundations of interactive methods in biology education

Interactive teaching methods are based on the principles of constructivist
learning theory, which emphasizes the active participation of students in the learning
process. Unlike traditional lectures, interactive learning encourages students to analyze
information, discuss concepts, solve problems collaboratively, and apply knowledge to
practical situations. In biology education, where many topics involve complex
structures and physiological processes, interactive methods help learners visualize
abstract concepts and establish meaningful connections between theory and practice.
The topic of the circulatory system includes numerous interconnected concepts such as
the structure of the heart, blood circulation pathways, blood vessels, blood
composition, and cardiovascular health. These concepts are often difficult for students
to understand through verbal explanations alone. Therefore, interactive methods
provide an effective means of enhancing comprehension by engaging students in active
learning experiences. For example, when teaching blood circulation pathways, students
can work in groups to construct a schematic diagram showing the movement of blood
through the heart, lungs, and body tissues. Such activities promote both conceptual
understanding and teamwork skills.

Application of the Brainstorming method in teaching the circulatory system

Brainstorming is one of the most effective interactive methods for activating
students’ prior knowledge and encouraging creative thinking. At the beginning of a
lesson on the circulatory system, the teacher may ask students the following question:
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“Why is the heart considered the most important organ in the circulatory
system?”

Students provide various answers such as:

- It pumps blood throughout the body.
- It delivers oxygen to tissues.

- It removes waste products.

- It maintains life processes.

The teacher records all responses on the board and then organizes them into
categories. This activity helps students recall previous knowledge and prepares them
for new learning content. Another example involves asking students:

“What might happen if blood circulation suddenly stopped?”

Through discussion, students identify possible consequences such as oxygen
deficiency, organ failure, and death. This approach stimulates analytical thinking and
increases interest in the topic.

Using the cluster method for concept organization

The Cluster Method is highly effective for organizing information and
demonstrating relationships between concepts. During a lesson on the circulatory
system, the teacher places the phrase “Circulatory system” in the center of the board
and asks students to identify related concepts. A sample cluster may include:

Circulatory system

- Heart

- Blood

- Arteries

- Veins

- Capillaries

- Pulmonary circulation
- Systemic circulation

- Oxygen transport

- Nutrient transport
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Students then explain the relationship between each concept and the central topic.
This activity allows learners to develop a systematic understanding of the circulatory
system and enhances memory retention. For instance, students can explain that arteries
carry blood away from the heart, while veins return blood to the heart. Such
comparisons strengthen conceptual clarity.

Teaching blood circulation through the fishbone method

The Fishbone (Ishikawa) Method is particularly useful for analyzing causes and
effects. In teaching the circulatory system, the teacher may present the following
problem:

“What causes cardiovascular diseases?”

Students identify major factors and place them on the fishbone diagram.
Main problem: Cardiovascular diseases

Causes:

Unhealthy diet

Lack of physical
activity

After completing the diagram, students discuss how each factor affects blood
circulation and heart function. For example, excessive consumption of fatty foods can
lead to plaque formation in arteries, reducing blood flow and increasing the risk of
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heart attacks. Through this analysis, students not only learn biological concepts but
also develop awareness of healthy lifestyles.

Implementing the INSERT method for reading activities

The INSERT Method promotes active reading and critical thinking. Students are
given a scientific text about the structure and function of the human heart and are
instructed to mark information using specific symbols:

Symbol Meaning
V4 Information I already knew
+ New information

- Information that contradicts my previous understanding

? Information requiring further explanation

For example, after reading a text on heart anatomy:

V' The heart has four chambers.
The left ventricle has the thickest muscular wall.
How does electrical conduction regulate heartbeats?

This strategy encourages students to interact with scientific texts and identify areas
requiring deeper investigation.

Role-playing activities in learning the circulatory system

Role-playing provides opportunities for experiential learning and helps students
understand physiological processes more effectively. In one classroom activity:

- One student represents the heart.
- Several students represent red blood cells.
- Others represent lungs, arteries, veins, and body tissues.

Students physically demonstrate the movement of blood through pulmonary and
systemic circulation. Red blood cells carry oxygen from the lungs to body tissues and
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return carbon dioxide to the lungs. This simulation allows students to observe blood
circulation dynamically rather than merely memorizing diagrams from textbooks. As a
result, comprehension and retention significantly improve.

Group-based problem solving activities

Problem-solving activities encourage students to apply theoretical knowledge to
real-life situations.

Example situation

A patient experiences chest pain, shortness of breath, and fatigue during physical
activity. Students discuss:

1. Which part of the circulatory system may be affected?
2. What physiological changes might occur?
3. What preventive measures could be recommended?

Students often conclude that coronary artery disease may reduce blood supply to
heart muscles. They then propose solutions such as regular exercise, healthy nutrition,
and medical consultation. Such activities develop scientific reasoning, communication
skills, and practical application of biological knowledge.

Educational outcomes of interactive learning

The implementation of interactive methods in teaching the circulatory system
produces several positive educational outcomes:

- Increased student participation during lessons.

- Improved understanding of complex biological processes.

- Enhanced critical and analytical thinking skills.

- Better retention of scientific information.

- Development of communication and collaboration abilities.
- Greater motivation toward biology learning.

- Improved problem-solving competencies.

Classroom observations indicate that students taught through interactive methods
demonstrate higher levels of engagement and achievement compared to those
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instructed solely through traditional lecture-based approaches. Furthermore, interactive

learning creates a supportive educational environment where students feel encouraged
to express ideas, ask questions, and actively participate in scientific inquiry.
Consequently, the integration of brainstorming, clustering, fishbone analysis, INSERT

reading

strategies,

role-playing activities,

and collaborative problem-solving

techniques significantly enhances the effectiveness of teaching the circulatory system
and contributes to the development of scientifically literate learners.

Effectiveness of interactive methods in teaching the circulatory system

Interactive
method

Learning activity

Learning
objective

Expected educational

outcome

Brainstorming

Cluster method

Fishbone
method

INSERT
method

Role-playing

Group
discussion

Multimedia

presentation

Quiz-based
learning

Discussing the

functions of the heart

and blood vessels
Creating concept
maps of the
circulatory system
Analyzing causes of
cardiovascular
diseases
Reading and
evaluating scientific
texts about
circulation
Simulating blood
circulation through
body organs
Solving real-life
health-related cases

Viewing animations
of blood circulation
Interactive
assessment activities

Activating prior

knowledge

Organizing
biological
concepts
Developing
analytical
thinking
Enhancing
reading
comprehension

Visualizing
physiological
processes
Applying
theoretical
knowledge

Supporting visual

learning
Monitoring

learning progress

Increased student
engagement and
participation

Better understanding

of relationships
among concepts
Improved problem-
solving skills

Increased critical
thinking and
information

processing

Improved conceptual

understanding

Development of
communication and
teamwork skills
Better retention of
information

Immediate feedback

and knowledge
reinforcement
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The data presented in the table demonstrate that different interactive methods
contribute to various aspects of students’ cognitive and practical development.
Brainstorming and group discussions primarily enhance communication and
engagement, while the Fishbone and INSERT methods promote analytical and critical
thinking. Role-playing and multimedia-supported instruction help students visualize
abstract biological processes, making learning more meaningful and memorable.
Therefore, combining several interactive methods within a single lesson can
significantly improve the effectiveness of teaching the circulatory system.

Conclusion

The study confirms that the application of interactive teaching methods in
biology education creates favorable conditions for meaningful and student-centered
learning. The topic of the circulatory system contains numerous complex concepts and
physiological processes that may be difficult for students to understand through
traditional teaching approaches alone. Interactive methods enable learners to actively
participate in the educational process, construct knowledge independently, and connect
theoretical information with practical situations. The analysis revealed that methods
such as Brainstorming, Cluster Mapping, Fishbone Analysis, INSERT, Role-Playing,
and Collaborative Problem Solving effectively increase students’ motivation,
participation, and academic achievement. These methods also contribute to the
development of critical thinking, communication skills, creativity, and scientific
literacy. Interactive learning environments encourage students to explore biological
concepts from multiple perspectives and to engage in deeper cognitive processing.
Furthermore, the integration of innovative pedagogical technologies with interactive
methods enhances the quality of biology instruction and supports competency-based
education. The use of visual models, collaborative tasks, and inquiry-oriented activities
facilitates a comprehensive understanding of the circulatory system and strengthens
long-term knowledge retention. In conclusion, interactive methods represent an
effective pedagogical tool for teaching the circulatory system. Their systematic
implementation in biology classrooms can improve educational outcomes, foster
learner autonomy, and contribute to the formation of scientifically competent and
socially active students.
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