International Journal of Life Science and Social Studies Education (IJLSSSE), 2025, 3(1), 75-108

http://www.ijlssse.com

Biomimicry Technique in the 2024 Life Science Course
Curriculum

» Demet Demirci, Master Student, Corresponding Author
Kirsehir Ahi Evran University
demetdemirci2oo1@outlook.com

Orcid ID: 0009-0007-6340-1855

b Zehra Akgiil, Master Student
Kirsehir Ahi Evran University
zehrakgul.oo@gmail.com

Orcid ID: 0009-0002-1600-1801

Article Type: Research Article (| Citation: Demirci, D., & Akgiil, Z. (2025). Biomimicry
Received Date: 20.05.2025 [fil technique in the 2024 life science course curriculum.
Revised Date: 04.11.2025 International Journal of Life Science and Social Studies

Accepted Date: 17.12.2025 Education (IJLSSSE), 3(1), 75-108.

Published Date: 31.12.2025

Plagiarism: This article has been reviewed by at least
two referees and scanned via a plagiarism software
Doi: 10.29329/ijlssse.2025.1291.03

*Part of this study was presented as an oral presentation at
the 13th International Social Studies Education
Symposium held at Tokat Gaziosmanpasa University on
May 15-17, 2025.

75


http://www.tayjournal.com/
https://orcid.org/0009-0007-6340-1855
https://orcid.org/0009-0002-1600-1801

Biomimicry technique in the 2024... Demirci, D., & Akgiil, Z.

Abstract

Biomimicry (imitation of life) technique, as it involves the process of developing designs inspired by
nature, may enable students to use their scientific process skills, acquire knowledge from different
disciplines, and develop environmental awareness. Life science course, taught in the first three years
of primary school, plays an important role in equipping children with the knowledge, skills, values,
attitudes, and habits necessary for their adaptation to natural and social environment. The fact that
part of the content of the life science is derived from the field of science demonstrates the course’s
relationship with nature. In this context, it is considered that the biomimicry technique can be utilized
in the learning outcomes of the life science course. Determining in which learning outcomes of 2024
life science curriculum the biomimicry technique can be utilized and how it can be applied constitutes
the aim of this study. In this study, a qualitative research method was adopted and document analysis
model was employed. Data source of research was the 2024 life science course curriculum, which was
analyzed by following the steps of document analysis. As a result of the study, it was determined that
the biomimicry technique can be utilized in all learning domains at the 1st, 2nd, and 3rd grade levels
of the life science course. The “Nature and Environment” learning domain is the area in which the
biomimicry technique can be utilized most extensively. It can be recommended that biomimicry
technique be particularly utilized in science-related learning outcomes of life science course.

Keywords: Life science course, curriculum, biomimicry technique.

Introduction

The life science course, in addition to being a subject taught in primary schools, is a
course drawn from life itself and related to daily living. This course enables students to discover
their sense of self and to become good citizens and responsible individuals. In this regard, it
serves the aim of countries to raise citizens with the desired qualities for society (Coban et al.,
2025). Delivered within the framework of a structured curriculum, the life science course plays
a crucial role in helping children understand real-life situations, solve potential problems they
may encounter, and acquire the knowledge and skills necessary for daily life (Turan, 2024). In
this regard, it supports students’ cognitive, affective, and psychomotor development
(Degirmenci & Cevik Kansu, 2022). One of the significant features of the course is the inclusion
of activities that are appropriate to students’ developmental characteristics, based on concrete
experiences, and that provide opportunities for learning by doing and experiencing.
Furthermore, this course is among the main courses where values education is implemented,
instilling fundamental values in students and preparing them for life (Sen & Tay, 2023; Yilmaz
& Yarar Kaptan, 2023).

The concepts of human, nature, and society, which constitute the scope of the life
science course, form a holistic structure encompassing social sciences related to society,
natural sciences related to nature, and arts, thought, and values related to human beings (Tay,
2017). Similarly, it is stated that the life science course provides a foundation for children in
various disciplines such as social sciences, natural sciences, health education, tourism,
environmental studies, and nature sciences (Aydemir & Palancioglu, 2023). In this context, life
science, with its structure drawing from different disciplines, serves as a fundamental course
that enables students to perceive humans, nature, and society as a whole, supports their
multifaceted and balanced development by establishing a direct connection with daily life.
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One of the teaching techniques that can be used in teaching topics related to the nature
dimension within the scope of the life science course is biomimicry. Biomimicry means the
imitation of life. It is an approach that makes use of nature to solve problems encountered in
daily life, taking as a model or imitating the solution strategies of non-human living organisms
in nature (Yakisan & Velioglu, 2019). It involves generating new designs by discovering and
imitating the creative solutions found in nature (Bayram & Topbas, 2024).

It is observed that the biomimicry technique not only involves imitating nature but also
aims to understand the philosophy underlying the functioning of nature and to produce
environmentally friendly and sustainable solutions. It is important both theoretically and
practically in that it has the potential to generate solutions based on sustainability principles
by drawing inspiration from nature. In this context, it can be stated that the biomimicry
technique has significant potential in the development of innovative designs and technologies,
especially in a period when environmental crises are intensifying.

The biomimicry technique involves an application process consisting of five stages.
According to Coban and Costu (2023), these stages are, respectively, observe, explore, imitate,
design, and. These stages are explained below.

Observe: Students carefully observe living organisms and systems in nature. The
examination may involve either direct observation of nature or investigation through
technological tools. At this stage, the relationships between the structures and functions of
living organisms are examined. For example, the relationship between a bird’s wing structure
and its ability to fly is investigated.

Explore: Based on the information obtained through observation, solutions and
mechanisms in nature are identified. At this stage, the focus is on how nature solves the
problems it encounters. In other words, students establish connections. For example, how a
spider constructs its web and the durability of this web are examined.

Imitate: This stage involves drawing inspiration from nature to solve a problem. The
natural solutions identified are adapted to human-made systems. At this stage, emphasis is
placed on how natural mechanisms can be integrated into technical designs. For example,
durable and lightweight materials are developed by imitating the structure of a spider web.

Design: New products or systems are designed based on the imitated natural
principles. At this stage, students create their own designs and develop prototypes. For
example, a water harvesting system inspired by nature may be designed.

Share: The developed designs and acquired knowledge are shared with others. At this
stage, students present their projects, receive feedback, and engage in knowledge exchange
within the community.

The application of the biomimicry technique has various advantages and limitations.
Some of the advantages reported in studies on biomimicry are as follows: Degirmenci and
Cevik Kansu (2022) state that this technique enables students to develop nature-inspired
solutions to problems encountered in daily life by using their imagination and creativity; that
it allows students to actively engage multiple intelligences and contributes to the structuring
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of their cognitive process skills; that it increases interest and motivation toward both nature
and the course, thereby supporting the development of positive attitudes; that the biomimicry
technique contributes to the development of students’ scientific process skills while enabling
them to move beyond conventional patterns of thinking; and that it brings together different
scientific disciplines through a holistic approach and supports peer learning, respect,
communication skills, and the development of self-confidence through collaborative learning.
Ergiil (2023) discusses the advantages of the biomimicry technique; according to her,
biomimicry is a powerful science education tool that encourages both children and adults to
develop new and creative solutions by modeling the living systems around them. Including
biomimicry studies in the school curriculum increases children’s awareness of nature, their
perspective, observation skills, and knowledge; such applications may help children who spend
extensive time in virtual environments reconnect with nature and return to the real world; and
biomimicry, which regards nature as a guide, offers a creative approach to engaging children
in construction, design, and learning about nature by translating theoretical knowledge into
practice. In addition, Avci (2019) states that the widespread implementation of biomimicry
projects at all levels of education will improve students’ perspectives toward nature while also
supporting the development of scientific thinking, creativity, and productivity skills, and that
integrating biomimicry into the educational process in schools where children-the architects
of the future-are educated will bring the spirit of science inspired by life into the present. When
these statements are evaluated, it can be stated that incorporating the biomimicry technique
into the educational process may contribute to the development of children’s observation,
scientific thinking, communication, creativity, productivity, and other skills, as well as their
self-confidence, imagination, and various areas of intelligence.

The limitations of the biomimicry technique can be evaluated in terms of potential
situations that may arise during the teaching process and the teacher’s influence on
implementation. These disadvantages include the possibility of adaptation difficulties for some
students due to the diversity of student profiles in crowded classrooms; the emergence of
differences in proficiency levels within the class if content selection is not aligned with
developmental levels; the time-consuming nature of the implementation; and the reluctance
of some students to participate in activities. This situation necessitates effective guidance by
the teacher and efficient time management (Degirmenci & Cevik Kansu, 2022).

The 2024 life science curriculum has been prepared based on a skill-based curriculum
approach. Therefore, instead of memorizing information, students are expected to solve
problems they may encounter in daily life by employing higher-order thinking skills. Since
biomimicry is a technique that attempts to solve problems by drawing inspiration from nature,
it is considered that it may be particularly helpful in teaching topics related to nature. The
usability of the biomimicry technique within the learning outcomes of the 2024 life science
curriculum is important in terms of supporting teachers in implementing skill-based
instruction. Furthermore, it is observed that studies addressing biomimicry are mostly
conducted in the fields of architecture and engineering (Eryilmaz, 2015; Fistikc1 & Giindiiz,
2021; Sevim & Eser, 2025), whereas in the field of education, they are predominantly examined
within the scope of science courses (Kandemir et al., 2022; Yakisan & Velioglu, 2019; Yildirim,
2019). The literature indicates that no studies have been conducted on the biomimicry
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technique within the scope of the life science course. In this context, this study, which aims to
determine how and in which learning outcomes the biomimicry technique can be used in the
2024 life science curriculum, is considered to possess original value and to be significant for
the literature. In line with the research objective, an answer was sought to the following
research question: “What is the extent to which the biomimicry technique can be used in the
learning outcomes of the 2024 life science course curriculum?”

Method

This study, which aimed to determine the applicability of the biomimicry technique in
the learning outcomes of the 2024 life science course curriculum, adopted a qualitative
research approach. Qualitative research is an approach that addresses phenomena and events
in a realistic and holistic manner through the use of qualitative data collection techniques such
as field notes, observations, diary entries, interviews, life histories, artifacts, and documents
(Cohen et al., 2007; Hoy & Adams, 2015). Accordingly, this study was conducted using the
document analysis method, one of the qualitative research models in which written and oral
materials containing information about the research topic are examined (Altunkaynak, 2020),
and the applicability of the biomimicry technique within the curriculum, which constitutes a
written document, was analyzed.

Data Source

The data source of the study consists of the “life science curriculum (grades 1, 2, and
3)” published in 2024. The applicability of the biomimicry technique within the curriculum
was examined with a focus on the learning outcomes of the program, and process components
and learning—teaching experiences were also considered within the scope of the learning
outcomes.

Data Analysis

The findings of the study were analyzed through document analysis. According to
Forster (1995; as cited in Yildinm & Simsek, 2016), document analysis is conducted in five
stages: accessing documents, verifying authenticity, understanding the documents, analyzing
the data, and using the data.

Accessing documents: The document of the study was the 2024 life science
curriculum. The document was accessed through the official website of the Board of Education
and Discipline.

Verifying authenticity: The 2024 life science course curriculum, obtained from the
official website of the Ministry of National Education [MoNE], was accepted as authentic.

Understanding the documents: At this stage, the learning outcomes, process
components, and learning—teaching experiences of the 2024 life science course curriculum
were examined by taking into account the characteristics of the biomimicry technique.

Analyzing the data: When evaluating the suitability of a learning outcome for the use
of the biomimicry technique, the process components of the relevant learning outcome and the
learning—teaching experiences suggested in the curriculum for that learning outcome (basic
assumptions, pre-assessment, bridging, learning—teaching practices) were also examined. The
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activity examples were developed within this framework. The data were analyzed by
categorizing them under the headings of grade levels, learning areas, learning outcomes,
process components, and learning—teaching experiences. An open approach was adopted in
the analysis of the data. In order to ensure the reliability of the analyses, the codings conducted
independently by the researchers were compared with their respective categories, and the free-
marginal kappa coefficient was calculated as .94. This value is considered sufficient for
reliability.

Using the data: The results of the analysis were utilized in a manner corresponding
to each learning outcome and learning-teaching experience. The findings obtained in this way
are presented in tables. References to learning outcomes, process components, and learning-
teaching experiences are included.

Ethical Permits of Research:

In this study, all the rules specified to be followed within the scope of “Higher Education
Institutions Scientific Research and Publication Ethics Directive” were complied with. None of
the actions specified under the heading “Actions Contrary to Scientific Research and
Publication Ethics”, which is the second part of the directive, have been taken.

Ethics Committee Permission Information:

Since the research was conducted with publicly available documents, it does not require
ethics committee approval.

Findings

This study aimed to determine how biomimicry technique can be used in the learning
outcomes of the 2024 life science curriculum. Table 1 presents the applicability of biomimicry
technique within the learning areas of the 1st, 2nd, and 3rd grade levels of the life science
curriculum.

Table 1.

Distribution of Learning Outcomes in the Life Science Course Curriculum (Grades 1, 2, and 3) in Which
the Biomimicry Technique Can Be Used, by Learning Areas

Learning outcomes where biomimicry techniques can be used.

Learning area name

1st grade 2st grade 3st grade
Me and My School HB.2.1.2
My Health and Safety HB.1.2.1/ HB.1.2.2 HB.2.2.2 HB.3.2.3
My Family and Community HB.1.3.1
My Place and My Country HB.3.4.1
Nature and Environment HB.1.5.1/ HB.1.5.2 HB.2.5.1/HB.2.5.2/ HB.3.5.1/

HB.2.5.3/ HB.2.5.4 HB.3.5.3

Science, Technology, and Art HB.2.6.3 HB.3.6.3
The total number of learning
outcomes for which
biomimicry techniques can 5 7 5
be used.
The total number of learning 23 23 20

outcomes in the program.

An examination of Table 1, which presents the applicability of the biomimicry technique
within the learning areas and learning outcomes of the 2024 life science curriculum at Grades
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1, 2, and 3, indicates that the biomimicry technique can be used in the “Nature and
Environment” and “My Health and Safety” learning areas at all grade levels; in the “Science,
Technology, and Art” learning area at Grade 2; and in the “Me and My School,” “My Family
and Community,” and “My Place and My Country” learning areas at Grade 1. When the learning
outcomes are examined, it is observed that the biomimicry technique can be applied in five out
of 23 learning outcomes in Grade 1, seven out of 23 learning outcomes in Grade 2, and five out
of 20 learning outcomes in Grade 3. In total, the biomimicry technique is applicable in 17 out
of 66 learning outcomes across Grades 1, 2, and 3.

In the 2024 life science curriculum, the biomimicry technique is applicable in five
learning outcomes at Grade 1. The biomimicry technique is included in two learning outcomes
within the “Nature and Environment” and “My Health and Safety” learning areas, and in one
learning outcome within the “My Family and Community” learning area. However, there are
no suitable learning outcomes for the application of the biomimicry technique in the “Me and
My School,” “My Place and My Country,” and “Science, Technology, and Art” learning areas.

In the 2024 life science curriculum, biomimicry technique is applicable in seven
learning outcomes at Grade 2. It is included in four learning outcomes within the “Nature and
Environment” learning area, and in one learning outcome each within the “Me and My School,”
“My Health and Safety,” and “Science, Technology, and Art” learning areas. However, there are
no suitable learning outcomes for the application of the biomimicry technique in the “My
Family and Community” and “My Place and My Country” learning areas.

In the 2024 life science curriculum, the biomimicry technique is applicable in five
learning outcomes at Grade 3. It is included in two learning outcomes within the “Nature and
Environment” learning area, and in one learning outcome each within the “My Health and
Safety,” “My Place and My Country,” and “Science, Technology, and Art” learning areas.
However, there are no suitable learning outcomes for the application of the biomimicry
technique in the “Me and My School” and “My Family and Community” learning areas.

The learning outcomes in which the biomimicry technique can be used within the “My
Health and Safety” learning area at Grade 1 are presented in Table 2.

Table 2.

Learning Outcomes in the Grade 1 “My Health and Safety” Learning Area of the Life Science Course
Curriculum in Which the Biomimicry Technique Can Be Used

Learning area Learning outcomes
HB.1.2.1. Identifies what needs to be done for healthy growth
My Health and Safety and development

HB.1.2.2. Identifies to boundaries of personal space

According to Table 2, in the learning outcome (HB.1.2.1) related to the “My Health and
Safety” learning area, the concept of growth, which is a common characteristic of all living
organisms, is taken as the foundation. Within the learning—teaching experiences, students are
asked to examine what they need to do through the examples provided. The presentation of
documentaries and visual materials is suggested. Based on the learning—teaching experiences
that align with the biomimicry technique, application stages have been developed. In another
learning outcome (HB.1.2.2), an activity example has been developed based on the idea that,
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like humans, other living organisms may also have their own living spaces and boundaries.
Within the learning—teaching experiences, the presentation of various case examples, digital
content, and materials related to the topic is suggested. This learning outcome is particularly
suitable for the observation and exploration stages of the biomimicry technique. The lesson
content, which is recommended to be presented through case examples, can be structured in
accordance with a lesson process incorporating the stages of the biomimicry technique. The
activity examples developed based on the learning outcomes, process components, and
learning—teaching experiences are presented below.

For learning outcome HB.1.2.1, during the observation stage—the first stage of the
biomimicry technique—it is suggested that students watch a video showing a flower growing
under proper care. In the exploration stage, students may be guided to recognize that healthy
growth and development are possible. In the imitation stage, students may be supported in
identifying what needs to be done for healthy growth and development in humans, similar to
the growth process of the flower. In the design stage, they may be asked to list what needs to
be done for healthy growth and development. In the sharing stage, it is suggested that they
present their lists to their classmates and share them with their families at home.

For learning outcome HB.1.2.2, during the observation stage of the activity, it is
suggested that students examine a turtle that has clear personal space boundaries. In the
exploration stage, students may be guided to recognize that the turtle has a personal space due
to its shell. In the imitation stage, students may be supported in defining their own personal
space boundaries based on the example of the turtle. In the design stage, they may be asked to
draw a representation of their personal space, and in the sharing stage, they may present their
drawings to their classmates.

The learning outcome in which the biomimicry technique can be used in the “My Family
and Community” learning area of the Grade 1 life science course is presented in Table 3.

Table 3.

Learning Outcomes in the Grade 1 “My Family and Community” Learning Area of the Life Science
Course Curriculum in Which the Biomimicry Technique Can Be Used

Learning area Learning outcomes
My Family and Community HB.1.3.1. Identifies the importance of being a family

According to Table 3, the biomimicry technique can be used to support students in
recognizing the importance of family, as stated in the learning outcome (HB.1.3.1) of the “My
Family and Community” learning area. Within the biomimicry technique, students are guided
to recognize knowledge independently. It can be stated that the elements targeted in the
learning outcome and the learning—teaching experiences are structured within the framework
of the concept of nature; in this context, the concept of family observed in animals may be
considered as an activity example. The example stages of the biomimicry technique are
presented below.

During the observation stage of the biomimicry technique, it is suggested that students
watch a video showing a kangaroo carrying its young in its pouch. In the exploration stage,
students may be encouraged to make inferences about why the kangaroo carries its young in
its pouch. In the imitation stage, students may reflect on their own family members and review

82



International Journal of Life Science and Social Studies Education (IJLSSSE), 2025, 3(1), 75-108

their feelings about them for the preparation of the family album requested in the learning—
teaching experience. In the design stage, students may design a family album with the support
of their families, and in the sharing stage, they may present their family album in the
classroom.

The learning outcomes and process components in which the biomimicry technique can
be used within the “Nature and Environment” learning area of the Grade 1 life science course
are presented in Table 4.

Table 4.

Learning Outcomes in the Grade 1 “Nature and Environment” Learning Area of the Life Science Course
Curriculum in Which the Biomimicry Technique Can Be Used

Learning area Learning outcomes
HB.1.5.1. Observes entities in nature within their immediate
surroundings
a. Collects data regarding entities in nature within their
immediate surroundings
b. Classifies the data collected regarding entities in nature within
Nature and Environment their immediate surroundings.
HB.1.5.2. Compares celestial bodies through models
a. Identifies the characteristics of celestial bodies (Sun, Earth, and
Moon) through models
b. Lists the similarities and differences among celestial bodies
(Sun, Earth, and Moon) through models

Table 4 shows the concept of nature included in the learning outcomes and process
components of the “Nature and Environment” learning area, as understood from the title of
the learning area, constitutes the fundamental basis of the biomimicry technique. In the
learning—teaching experiences specified in the 2024 life science course curriculum for learning
outcome HB.1.5.1 and its process components, students are given the opportunity to observe
entities in nature in the schoolyard and in their immediate surroundings. Students are asked
to provide examples of entities in nature. Data are collected through note-taking, drawing,
taking photographs, and similar activities. The data are classified. Students are asked to
prepare a product. These explanations are compatible with all stages of the biomimicry
technique. In the learning—teaching experiences related to learning outcome HB.1.5.2 and its
process components, the presentation of educational content such as short films,
documentaries, photographs, and visuals is specified, and students are asked to prepare
products. The process components include examining celestial bodies and listing their
characteristics, similarities, and differences. Based on the given learning outcomes (HB.1.5.1
and HB.1.5.2), activity examples have been created, as they enable observation of living
organisms and nature. The created activity examples are as follows:

In the observation stage, it is suggested that students observe the areas specified in the
learning—teaching experiences (HB.1.5.1). In the exploration stage, they may be asked to
discover the characteristics of the selected entity in nature, collect data, and classify them. In
the imitation stage, students may be guided to adapt the collected data to the product they will
create. In the design stage, they may be asked to design the product they wish to create, and in
the sharing stage, they may be asked to introduce the product they created inspired by nature
to their classmates.
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In the observation stage, it is suggested that students watch documentaries, short films,
or clips accompanied by songs related to celestial bodies, as indicated in the learning—teaching
experiences (HB.1.5.2). In the exploration stage, students may be asked to examine the
characteristics of the planets related to the presented problem situation and to list their
similarities and differences. In the imitation stage, they may attempt to adapt their solution to
the problem by drawing inspiration from celestial bodies. In the design stage, they may be
asked to transform their solution into a three-dimensional design, and in the sharing stage,
they may present their design during a classroom activity.

Tables 5, 6, 7, and 8 present the applicability of the biomimicry technique in the
learning areas included in the Grade 2 life science course curriculum. It is observed that the
biomimicry technique can be used in four of the Grade 2 learning areas and in seven learning
outcomes in the 2024 life science course curriculum. The learning outcomes and process
components in which the biomimicry technique can be used in the “Me and My School”
learning area of the Grade 2 life science course are presented in Table 5.

Table 5.

Learning Outcomes Where the Biomimicry Technique Can Be Used in the Grade 2 “Me and My School”
Learning Area of the Life Science Course Curriculum

Learning area Learning outcomes

HB.2.1.2. Identifies areas of strength and areas open the
development

a. Collects Gathers information about areas of strength and areas
for improvement

b. Generates options regarding areas of strength and areas open to
development

c. Evaluates options regarding areas of strength and areas open to
development

Me and My School

According to Table 5, within the scope of the learning outcome and process components
(HB.2.1.2.) of the “Me and My School” learning area, students are asked to examine accessible
resources such as books and documentaries related to the subject, and an example activity
based on the biomimicry technique is presented by drawing on the strong and distinctive
characteristics of animals. Based on this explanation, the following stages can be applied:

In the observation stage, it is suggested that students watch videos demonstrating that
all living beings possess a strong attribute. For example, videos showing kangaroos’ ability to
jump effectively, ants’ industriousness, and cheetahs’ ability to run very fast may be presented.
In the exploration stage, students may be guided to discover how entities in nature achieve the
strengths they identify in themselves or how they develop areas they wish to improve. For
example, they may explore how a cheetah is able to run so fast. Students who collect
information about their strengths and areas open to development and generate options may
evaluate these options in the imitation stage and attempt to adapt examples drawn from nature
to themselves in relation to the area they wish to improve. In the design stage, students may
be asked to draw what they can do to improve their own strengths and areas open to
development. In the sharing stage, they may present enactments of the drawings they created
to their classmates in the schoolyard or classroom (HB.2.1.2).
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The learning outcome in which the biomimicry technique can be used in the “My Health
and Safety” learning area of the Grade 2 life science course is presented in Table 6.

Table 6.

Learning Outcomes Where the Biomimicry Technique Can Be Used in the Grade 2 “My Health and
Safety” Learning Area of the Life Science Course Curriculum

Learning area Learning outcomes
My Health and Safety HB.2.2.2. Protects the boundaries of personal space

In the description of the learning outcome (HB.2.2.2) in the “My Health and Safety”
learning area in Table 6, students are expected to be aware of the importance of protecting
their personal boundaries, participate in activities, and be presented with case examples
related to the topic. The requirement to present such case examples allows the biomimicry
technique to be applied through examples drawn from nature. An activity example prepared
in accordance with the stages of the biomimicry technique is provided below.

In the observation stage, students may be asked to examine a hedgehog that protects
its personal space boundaries through its spines. In the exploration stage, students may be
guided to recognize that the hedgehog protects its personal space by means of its spines. In the
imitation stage, students may be encouraged to determine how they can protect their own
personal space boundaries based on the hedgehog example. In the design stage, they may be
asked to draw a representation of their idea for protecting their personal space boundaries,
and in the sharing stage, they may present their drawings to their classmates (HB.2.2.2).

The learning outcomes and process components in which the biomimicry technique can
be used in the “Nature and Environment” learning area of the Grade 2 life science course are
presented in Table 7.

Table 7.

Learning Outcomes Where the Biomimicry Technique Can Be Used in the Grade 2 “Nature and
Environment” Learning Area of the Life Science Course Curriculum

Learning area Learning outcomes
HB.2.5.1. Analyze the relationship between weather events and seasons
a. Identifies the characteristics of weather events
b. Identifies the characteristics of seasons
c. Identifies the relationship between weather events and seasons
HB.2.5.2. Determines direction by making use of nature
HB.2.5.3. Collects information regarding precautions to be taken
Nature and Environment against disasters
a. Find information regarding precautions to be taken against disasters
b. Record information regarding precautions to be taken against
disasters
HB.2.5.4. Evaluates the importance of using resources economically
a. Reviews their behavior while using resources
b. Draws inferences regarding the economical use of resources

In the explanations of the learning outcomes and process components (HB.2.5.1 and
HB.2.5.2) of the “Nature and Environment” learning area, it is stated that students are
expected to make observations. They are asked to take notes on their observations and to
conduct examinations according to specific criteria. They are encouraged to be inquisitive and
questioning. These explanations allow for the implementation of the stages of the biomimicry
technique. Furthermore, the weather events, seasons, and determining direction by making
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use of nature included in the learning outcomes are related to the concept of nature that
underlies the biomimicry technique. The learning outcomes and process components of
HB.2.5.3 and HB.2.5.4, which concern natural disasters and the economical use of resources,
include the effects of what nature offers. In addition, the product creation mentioned in the
explanation of the learning outcomes is compatible with the design stage of the biomimicry
technique. Based on these explanations, the activity examples prepared are presented below in
sequence.

As stated in the learning—teaching experiences, in the observation stage, students may
be shown short films related to weather events and seasons, polar bears that do not feel cold
in winter due to their fur, and camels that store water in hot weather, and they may be asked
to examine a mushroom sample brought into the classroom. In the exploration stage, students
may be asked to make observations and take notes on significant points. In the imitation stage,
they may compare their own knowledge and observations with the precautions taken by living
organisms in relation to seasons and weather conditions. In the design stage, they may be
asked to design an umbrella or clothing inspired by nature and based on sustainable materials
in order to protect themselves from rain, cold, or hot weather. In the sharing stage, the designs
may be presented in the classroom, and the design receiving the most votes may be displayed
on the classroom board (HB.2.5.1).

In the observation stage, based on the expression in the learning—teaching experiences
stating that “direction is determined according to natural features such as the position of the
Sun, moss, ant nests, and the North Star,” students may be asked to examine the relationship
between direction and the mentioned indicators. In the exploration stage, students may
explore how these natural indicators help in determining direction. They may be supported in
this exploration through a documentary. In the imitation stage, students may develop plans
regarding what kind of design they can create for navigation by drawing inspiration from
nature. In the design stage, they may be asked to create a compass or a similar navigation tool
inspired by nature, and in the sharing stage, they may present their designs by organizing a
classroom fair (HB.2.5.2).

In the observation stage, students may observe nature through documentaries or short
videos and recognize the signs that occur before natural disasters. For example, they may
examine the receding of water before a tsunami or unusual bird behavior before an earthquake,
as well as the effects that occur during and after such disasters. In the exploration stage, they
may be asked to find and record information regarding precautions that can be taken based on
the occurrence of natural disasters. In the imitation stage, they may attempt to adapt these
precautions to their own designs by drawing inspiration from nature. In the design stage, they
may create a three-dimensional or pictorial design related to the identified precaution, and in
the sharing stage, they may present their designs to their classmates at a fair (HB.2.5.3).

In the observation stage, students may examine the damage that occurs when resources
are not used economically. For example, they may examine environmental damage such as the
drying of lakes or the burning of forests resulting from inefficient use of resources. In the
exploration stage, they may draw inferences about how such damage occurs and review their
own behavior. In the imitation stage, they may draw inspiration from nature—for example,
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how dried lakes begin to recover with rainfall—and consider what actions can be taken. In the
design stage, they may create a design promoting economical resource use, and in the sharing
stage, they may present their design in the classroom (HB.2.5.4).

The learning outcome in which the biomimicry technique can be used in the “Science,
Technology, and Art” learning area of the Grade 2 life science course is presented in Table 8.

Table 8.

Learning Outcomes Where the Biomimicry Technique Can Be Used in the Grade 2 “Science,
Technology, and Art” Learning Area of the Life Science Course Curriculum

Learning area Learning outcomes

Science, Technology and Art HB.2.6.3. Identifies the place of art in daily life

In the learning—teaching applications of the learning outcome (HB.2.6.3.) within the
“Science, Technology, and Art” learning area, students are expected to examine the place of art
in daily life, to analyze materials and artworks from different branches of art, and to provide
examples of reflections of art in daily life, such as the melody in a bird’s song or the pattern
formed by a drop of water encountered in nature. An example activity developed through the
biomimicry technique is presented as follows:

In the observation stage, students may observe examples reflecting the presence of art
in daily life, such as the melody in a bird’s song or the pattern formed by a drop of water. In
the exploration stage, they may discover in artworks that paintings and musical pieces are
inspired by nature. In the imitation stage, they may select materials from nature that can be
used in their artwork (such as leaf printing, potato printing, dried flowers, etc.). In the design
stage, they may create a drawing using the selected materials, and in the sharing stage, they
may exhibit their artwork in a classroom exhibition (HB.2.6.3).

Tables 9, 10, 11, and 12 present the applicability of the biomimicry technique in the
learning areas included in the Grade 3 life science curriculum. It is observed that the
biomimicry technique can be used in four of the learning areas and in five learning outcomes
in the 2024 life science course curriculum. The learning outcomes and process components in
which the biomimicry technique can be used in the “My Health and Safety” learning area of the
Grade 3 life science course are presented in Table 9.

Table 9.

Learning Outcomes Where the Biomimicry Technique Can Be Used in the Grade 3 “My Health and
Safety” Learning Area of the Life Science Course Curriculum

Learning area Learning outcomes
HB.3.2.3. Creates original products regarding the importance
of obeying traffic rules
a. Identifies the importance of obeying traffic rules

My Health and Safety b. Establishes a relationship between obeying traffic rules and
safety
c. Creates an original product regarding the importance of
obeying traffic rules

In the learning outcome and process components of the “My Health and Safety”
learning area (HB.3.2.3.), students are expected to create original products related to the
importance of obeying traffic rules. The creation of original products is consistent with the
stages of producing original outcomes through inspiration, as indicated in the biomimicry
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technique. In the learning—teaching experiences, the explanation stating that “Students are
expected to create original products related to the importance of obeying traffic rules” implies
that inspiration may be drawn from nature during the product creation stage and that attention
may be given to sustainable solutions. An example of an activity developed through the
biomimicry technique is presented as follows:

In the observation stage, students may notice that fish schools in the sea, as part of
nature, do not collide with one another while swimming. In the exploration stage, they may be
asked to establish connections based on their prior knowledge regarding why this occurs. In
the imitation stage, they may determine traffic rules inspired by nature. In the design stage,
they may write these rules on a rules board they design and create a sign related to the rule. In
the sharing stage, the rules may be discussed collectively in the classroom (HB.3.2.3).

The learning outcome in which the biomimicry technique can be used in the “My Place
and My Country” learning area of the Grade 3 life science course is presented in Table 10

Table 10.

Learning Outcomes Where the Biomimicry Technique Can Be Used in the Grade 3 “My Place and My
Country” Learning Area of the Life Science Course Curriculum

Learning area Learning outcomes
HB.3.4.1. Recognizes the importance of protecting historical sites
and natural beauties in the immediate surroundings

My Place and Country

In the learning—teaching experiences of the learning outcome (HB.3.4.1.) within the
“My Place and My Country” learning area, students are asked to examine the given examples
regarding the importance of protecting historical sites such as museums, mosques, and castles,
as well as natural beauties in their immediate surroundings. The importance of protecting seas
and forests is emphasized. Natural beauties are part of nature, and since the biomimicry
technique is grounded in nature, students may be encouraged to develop sustainable solution
proposals by drawing inspiration from nature for the protection of the places mentioned in the
explanation. This has led to the development of the following activity example:

In the observation stage, students may be taken on a field trip to observe historical sites
and natural beauties in their immediate surroundings; subsequently, they may observe lotus
flowers that repel water and dirt, as well as flexible and durable spider webs. In the exploration
stage, based on their observations, they may generate ideas regarding how these sites can be
protected. In the imitation stage, students may exchange ideas within their groups on how
sustainable protection methods inspired by nature can be applied to historical sites and natural
beauties. In the design stage, they may implement their ideas, and in the sharing stage, they
may present their designs to others at a science and art fair (HB.3.4.1).

The learning outcomes and process components in which the biomimicry technique can
be used in the “Nature and Environment” learning area of the Grade 3 life science course are
presented in Table 11.
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Table 11.

Learning Outcomes Where the Biomimicry Technique Can Be Used in the Grade 3 “Nature and
Environment” Learning Area of the Life Science Course Curriculum

Learning area Learning outcomes
HB.3.5.1. Interprets the importance of natural entities for human life
a. Examines examples of regarding the necessity of natural entities in
human life.

Nature and Environment  b. Expresses the impact of natural entities on human life in their own
words.
HB.3.5.3. Classifies what should be done in response to disasters
a. Distinguishes actions to be taken before, during, and after a disaster.

In the learning outcome and process components of the “Nature and Environment”
learning area (HB.3.5.1.), the importance, necessity, and impact of natural entities on life are
stated. In the learning—teaching practices, students are expected to observe nature and
examine the human position within nature. These statements are appropriate for the stages of
the biomimicry technique, which should be grounded in nature. The biomimicry technique
may assist students in observing nature and, by drawing inspiration from it, developing ways
to protect natural entities. In the learning—teaching experience of HB.3.5.3, students are
presented with educational content such as films, videos, animations, and infographics. It is
stated that they are expected to prepare products containing the knowledge they have acquired
regarding the topic. The emphasis on natural disasters within the learning outcome, process
components, and learning—teaching experiences of HB.3.5.3 has enabled the use of the
biomimicry technique and the development of an activity example. It is considered that the
biomimicry technique will contribute to students’ development of products related to
sustainability and the protection of nature, as well as to raising awareness, within the specified
learning outcomes and process components.

In the observation stage, it is suggested that students visit a farm to observe plants,
bees, cows, chickens, and similar living beings. In the exploration stage, they may discover that
plants produce oxygen for humans, bees produce honey, cows produce milk, and chickens lay
eggs. In the imitation stage, based on what living beings in nature provide for humans, students
may reflect on what humans can do for living beings in nature. They may recognize that plants
require sunlight and water, bees require flowers, cows require grass, and chickens require feed,
and they may be encouraged to generate corresponding design ideas. In the design stage,
products may be designed that facilitate meeting the needs of living beings in nature. For
example, they may design a mechanism that waters flowers or distributes feed to chickens at
specific intervals. In the sharing stage, it is recommended that they present their designs and
explain in their own words the impact of living beings in nature on human life (HB.3.5.1).

In the observation stage, students may examine crab shells, snail shells, and cacti, and
it is suggested that they watch videos showing birds building nests and turtles retreating into
their shells in response to danger. In the exploration stage, students may discover the impact
resistance of crab and snail shells, the efficient water use of cacti, the durability of bird nests,
and the protective function of turtle shells in the face of danger. In the imitation stage, students
may watch videos and participate in drills regarding actions to be taken before, during, and
after disasters. Subsequently, based on the living beings they observed, they may consider what
actions can be taken in response to disasters. For example, similar to a turtle retreating into its
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durable shell during an earthquake, they may attempt to adapt this idea into a product that can
protect themselves and others during a disaster. In the design stage, they may design the
product and present their designs to the AFAD teams visiting the school, and in the sharing
stage, they may complete the process by testing their products during a simulation or drill
(HB.3.5.3).

The learning outcomes and process components in which the biomimicry technique can
be used in the “Science, Technology, and Art” learning area of the Grade 3 life science course
are presented in Table 12.

Table 12.

Learning Outcomes Where the Biomimicry Technique Can Be Used in the Grade 3 “Science,
Technology, and Art” Learning Area of the Life Science Course Curriculum

Learning area Learning outcomes

HB.3.6.3. Collects information from given resources regarding
artists' contributions to art

a. Finds information regarding artists' contributions to art.

b. Records information regarding artists' contributions to art.

Science, Technology and Art

In the learning—teaching experiences related to the learning outcome and process
components (HB.3.6.3.) of the “Science, Technology, and Art” learning area, students are
presented with educational content such as films, videos, animations, and infographics. It is
stated that they are expected to prepare products containing the information they have
acquired regarding the topic. Collecting information from given resources about artists’
contributions to art is compatible with the stages of the biomimicry technique. Artists’ creation
of works inspired by nature and their presentation of art through musical instruments have
enabled the development of the following activity example:

In the observation stage, students may first be asked to research artists and artworks in
their immediate surroundings and subsequently in more distant contexts. In the exploration
stage, artists’ contributions to art are addressed, and students may examine the materials or
musical instruments used by the artists. In the imitation stage, students may examine living
beings in nature that inspire art or natural materials used in artistic production—for example,
honeycombs built by bees, butterfly wings, nightingale songs, and musical instruments made
from wood—and reflect these inspirations in their own designs. In the design stage, they may
be asked to design these instruments or create drawings inspired by nature and using
sustainable materials. In the sharing stage, it is recommended that exhibitions, musical
performances, or science festivals be organized to present the designed instruments, thereby
completing the sharing phase (HB.3.6.3).

Discussion and Conclusion

This study examined the usability of the biomimicry technique within the learning
outcomes of the 2024 life science curriculum, based on its process components and learning—
teaching experiences. The data obtained were tabulated by considering the learning outcomes
together with their related process components, and learning—teaching applications were
exemplified in accordance with the stages of the biomimicry technique. The findings indicate
that the biomimicry technique can be applied to five learning outcomes in Grade 1, seven in
Grade 2, and five in Grade 3. This distribution suggests that the number of learning outcomes
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suitable for biomimicry demonstrates a relatively balanced pattern across grade levels. The life
science course aims to enable children to recognize themselves and the objects in their
surroundings, understand how to use them effectively, discover better ways of living, become
aware of their natural and social environments, and comprehend environmental events (Sahin,
2009). In this context, identifying that biomimicry can be integrated into different grade levels
and various learning outcomes demonstrates that the course framework supports an
instructional approach that encourages students to observe nature, learn from natural systems,
and interpret their surroundings meaningfully.

Among the examined learning areas, biomimicry was found to be most applicable
within the “Nature and Environment” learning area, and least applicable within the “Me and
My School,” “My Place and My Country,” and “Family and Society” learning areas.
Furthermore, it was determined that no learning outcomes appropriate for biomimicry were
identified in Grade 1 within the learning areas of “Me and My School,” “My Place and My
Country,” and “Science, Technology, and Art”; in Grade 2 within “Family and Society” and “My
Place and My Country”; and in Grade 3 within “Me and My School” and “Family and Society.”

The high applicability of biomimicry in the “Nature and Environment” learning area
can be explained by the strong alignment between the foundational principles of biomimicry
and the objectives of this learning area. A core element of biomimicry is the observation of
living organisms within their natural environments (Ergiil, 2023). The content of the “Nature
and Environment” learning area explicitly focuses on observing natural systems and
environmental phenomena. According to Coban and Costu (2023), the first stage of
biomimicry is observation. Within the curriculum framework, Grade 1 topics include observing
nature and celestial bodies (Sun, Earth, Moon); Grade 2 topics include weather events and
seasons, navigation using nature, disaster preparedness, and efficient resource use; and Grade
3 topics include actions before, during, and after disasters as well as environmental
sustainability (MoNE, 2024). The instructional expectations associated with these topics such
as observation, product development, data collection and classification, investigation, inquiry,
curiosity, openness to new ideas, note-taking, inference, collecting examples from nature, and
sharing ideas directly correspond to the stages of biomimicry (observe, explore, imitate,
design, share). Bayram and Topbas (2024) emphasize that humanity sustains its existence
through the resources provided by nature. In this respect, the biomimicry technique, which
systematically draws inspiration from natural systems to generate solutions, is pedagogically
consistent with the aims of the life science course.

In Grade 2, particularly within the first two learning outcomes and their associated
process components, students are expected to observe, investigate according to criteria,
prepare products, and demonstrate curiosity, inquiry, and openness to new ideas. These
expectations provide a suitable pedagogical framework for implementing biomimicry stages.
Indeed, biomimicry seeks to develop creative solutions inspired by nature by integrating
observation and design processes (Eryillmaz, 2015). Similarly, the third and fourth Grade 2
learning outcomes addressing natural disasters and efficient resource use align with
biomimicry in that they focus on understanding nature’s processes and generating solutions
inspired by them. The emphasis on information gathering, recording, inference, and product
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development in the curriculum corresponds particularly to the observe, explore, and design
stages of biomimicry.

The first learning outcome of Grade 3, within the framework of its process components,
emphasizes the importance, necessity, and impact of natural elements on life. An examination
of the learning—teaching applications indicates that students are expected to observe nature,
examine humanity’s position within nature, collect examples from nature, and demonstrate
curiosity by asking questions. These expectations are compatible with the stages of the
biomimicry technique, which fundamentally originates from nature. By encouraging students
to observe nature and draw inspiration from it, biomimicry can support efforts to protect
natural entities. Indeed, Yakisan and Velioglu (2019) define biomimicry as the study of nature
to solve human problems by taking inspiration from or imitating the solution strategies of non-
human living organisms under natural conditions. Within the learning—teaching applications
associated with the third learning outcome of Grade 3, students are presented with educational
content. They are also expected to prepare products and share their ideas, which enables the
implementation of the design and share stages of the biomimicry technique. Therefore, the use
of biomimicry within the learning outcomes and process components of the “Nature and
Environment” learning area is considered likely to contribute to students’ development of
sustainability awareness and the creation of products aimed at protecting nature.

When the “My Health and Safety” learning area is examined, the Grade 1 topics include
“healthy growth and development” and “personal space”; Grade 2 includes “protecting
personal space boundaries”; and Grade 3 includes “traffic rules” (MoNE, 2024). The presence
of instructional elements such as examination, educational content, questioning, case studies,
inference, original product creation, and sharing within learning—teaching practices allows for
the application of the five stages of the biomimicry technique as defined by Coban and Costu
(2023). In today’s rapidly changing and evolving world, the development of 21st-century skills
is essential for health and safety. The explanations included in the 2024 curriculum aim to
foster such skills. Kandemir et al. (2022) similarly argue that the biomimicry technique can
support the development of 21st-century skills among students. Accordingly, the integration
of biomimicry into the “My Health and Safety” learning area is considered important for
enhancing its contribution to students’ overall development.

In Grade 1, the first learning outcome and its process components are grounded in the
concept of growth. Learning—teaching applications require students to examine given
examples, and the use of documentaries and visual materials is specified. For the second
learning outcome of Grade 1, an activity example is developed based on the idea that other
living beings, like humans, have their own living spaces and boundaries. The presentation of
case studies, digital content, and materials is requested in learning—teaching applications.
These features are particularly suitable for the observation and exploration stages of
biomimicry. Lesson content structured around case studies can be designed in accordance with
the stages of the biomimicry technique. For the second learning outcome of Grade 2, students
are expected to recognize the importance of protecting personal space boundaries, participate
in activities, and analyze case studies related to the topic. The requirement to present case
studies enables the application of biomimicry through nature-based examples. The third
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learning outcome of Grade 3 within the “My Health and Safety” learning area expects students
to create original products. The creation of original products corresponds directly to the design
stage of the biomimicry technique. During this stage, activities may be developed that draw
inspiration from nature and emphasize sustainable solutions.

Within the content framework of the “Science, Technology, and Art” learning area, the
Grade 2 topic “The place of art in daily life” and the Grade 3 topic “Artists’ contributions to art”
(MoNE, 2024), together with instructional practices such as examination, listing, providing
examples from daily life, gathering and recording information, presenting educational content,
sharing, and product creation, create conditions that support the implementation of
biomimicry. Students are expected to develop their understanding of science, technology, and
art concepts. Avel (2019) states that the widespread implementation of biomimicry-based
design studies at all educational levels can transform children’s perspectives on nature and
strengthen their scientific, creative, and productive thinking skills. In this respect, it is
considered that the biomimicry technique can enhance these competencies among students.
Based on these considerations, activity examples related to the use of biomimicry in the
“Science, Technology, and Art” learning area have been presented.

The third learning outcome of Grade 2, within its learning—teaching applications,
includes examining the place of art in daily life and analyzing materials and artworks from
different branches of art. Students are expected to provide examples of how art is reflected in
daily life. These explanations enable the implementation of the biomimicry technique by
drawing upon examples encountered in nature. Similarly, within the third learning outcome of
Grade 3, students are provided with educational content and are expected to gather
information, prepare products, and share their ideas. These instructional expectations
facilitate the usability of the biomimicry technique. The fact that artists create works inspired
by nature and present their art through musical instruments has enabled the development of
relevant biomimicry-based activity examples.

When the “Family and Society” learning area is examined, it is observed that the
biomimicry technique is applicable in one of the nine learning outcomes and its related process
component. Within the content framework of this learning area, the Grade 1 topic “The
Importance of Family” (MoNE, 2024), together with learning—teaching practices such as
presenting educational content, examining examples, making inferences, and creating a family
album, enables the implementation of biomimicry. Ergiil (2023) states that biomimicry opens
a powerful window that guides both children and adults toward creative and innovative
solutions inspired by nature while enriching science education perspectives. Based on this
view, incorporating family members into biomimicry-based activities may also foster adults’
engagement with biomimicry and transform their perspectives on nature. In the present study,
learning outcomes and process components were structured within the framework of the
concept of nature, and a biomimicry activity example was developed based on the concept of
family observed in animals.

In the “Me and My School” learning area, it was determined that biomimicry can be
applied in one process component among eleven learning outcomes across Grades 1, 2, and 3.
Within the Grade 2 content framework, the topic “Strengths and Areas for Development”
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(MoNE, 2024), and the expectations related to decision-making, information gathering,
generating alternatives, and evaluating options provide opportunities for implementing the
stages of biomimicry. Furthermore, learning—teaching practices such as providing examples,
examination, questioning, listing, and information gathering strengthen the applicability of
biomimicry. Velioglu and Yakisan (2024) emphasize that nature’s developmental processes
have inspired humans to generate solutions to encountered problems and have encouraged a
renewed engagement with nature. Accordingly, the use of biomimicry may support students in
modeling the continuous development observed in nature and applying it to their own personal
growth.

Within the “My Place and My Country” learning area, biomimicry was found to be
applicable in one of the fourteen learning outcomes across Grades 1, 2, and 3. Topics such as
“Our country’s form of government,” “Mustafa Kemal Atatiirk’s personality traits,” and
“national unity and solidarity” are not directly compatible with the principles of biomimicry
(MoNE, 2024). Avcl (2019) explains that biomimicry draws lessons from nature’s forms,
systems, processes, and cycles and applies this knowledge to develop environmentally
sensitive, sustainable, and innovative solutions. Within this framework, the Grade 3 learning
outcome related to “historical sites and natural beauties,” together with instructional practices
involving example analysis, educational content, curiosity, questioning, and product creation
and presentation, allows for the implementation of biomimicry. In the learning—teaching
application of HB.3.4.1, students are expected to examine examples related to the importance
of protecting historical sites and natural beauties in their immediate environment, and
emphasis is placed on protecting seas and forests. Since natural beauties constitute part of
nature, students may be encouraged to develop sustainable solutions inspired by nature for the
protection of such sites.

This study demonstrates that the biomimicry technique can be integrated into the life
science course. The ultimate objective stated in the common framework text of the 2024
curriculum is to educate competent and virtuous individuals. Such individuals are expected to
be inquisitive, productive, and capable of critical engagement. The holistic education approach
emphasized in the common text highlights epistemological integrity (knowledge and wisdom),
focusing on how knowledge is acquired and accessed. Students are expected to develop the
ability to solve real-life problems and use knowledge to make sense of complex situations
(MoNE, 2024). These characteristics of the intended student profile underscore the relevance
of integrating biomimicry into learning outcomes and process components. Bayram and
Topbas (2024) emphasize the need for individuals capable of solving complex problems,
understanding interdisciplinary relationships, and generating creative and innovative
solutions. In this context, biomimicry-defined as developing solutions inspired by nature-gains
increasing significance. Furthermore, according to Aveci (2019), nature is regarded in
biomimicry as the most effective guide for problem-solving, innovation, and human
advancement. Collectively, these considerations highlight the importance of incorporating
biomimicry technique into the life science course.
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Recommendations

This study identified the learning outcomes and process components within the 2024
life science curriculum in which the biomimicry technique can be implemented. It is
recommended that biomimicry be integrated into the instruction of these identified learning
outcomes and that the activity examples developed within the scope of this study be considered
in classroom practice.

The “Nature and Environment” learning area was determined to be the domain in
which biomimicry is most applicable. Future research may therefore focus on empirically
examining the effectiveness of biomimicry-based instructional practices within this learning
area.

While this study analyzed the applicability of biomimicry within the life science
curriculum, future studies may investigate the applicability of other instructional techniques
in life science, as well as examine the integration of biomimicry into the curricula of other
subject areas.
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2024 Hayat Bilgisi Dersi Ogretim
Programr’nda Biyomimikri Teknigi
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Ozet

Biyomimikri (hayat1 taklit etme) teknigi, dogadan ilham alarak tasarim gelistirme siirecini
icermesinden dolay1 6grencilerin bilimsel siire¢ becerilerini kullanmasina, farkl disiplin alanlarindan
bilgiyi edinmesine, cevreye yonelik farkindalik kazanmasina olanak saglayabilir. flkokulun ilk iic
yilinda yer alan hayat bilgisi dersinin ¢cocuklarin dogal ve toplumsal ¢evreye uyumu icin gerekli olan
bilgi, beceri, deger, tutum ve aligkanliklarin kazandirilmasinda 6nemli bir rolii vardir. Hayat bilgisi
dersinin igeriginin bir boliimiinii fen bilimlerinden aliyor olmasi, dersin doga ile iligkisini
gostermektedir. Bu baglamda hayat bilgisi dersinin 6grenme ¢iktilarinda biyomimikri tekniginden
yararlanilabilecegi diisiiniilmektedir. 2024 Hayat Bilgisi Dersi Ogretim Programi’nda yer alan 6grenme
ciktilarmin  hangilerinde biyomimikri tekniginden nasil yararlanilabileceginin belirlenmesi
aragtirmanin amacini olusturmustur. Calismada nitel aragtirma yontemi benimsenmis ve dokiiman
incelenmesi modeli kullanilmistir. Arastirmanin veri kaynagini, 2024 Hayat Bilgisi Dersi Ogretim
Programi olusturmus ve program dokiiman analizi adimlar1 takip edilerek analiz edilmistir. Arastirma
sonucunda biyomimikri tekniginin hayat bilgisi dersi 1., 2. ve 3. simif diizeyindeki 6grenme alanlarinin
tamaminda kullanilabilecegi belirlenmistir. “Doga ve Cevre” 6grenme alani, biyomimikri tekniginin en
¢ok kullanilabilecegi 6grenme alanidir. Hayat bilgisi dersinin 6zellikle fen alam ile ilgili 6grenme
ciktilarinda biyomimikri tekniginden yararlanilmasi 6nerilebilir.

Anahtar Kelimeler: Hayat bilgisi dersi, 6gretim programi, biyomimikri teknigi.

Giris

Hayat bilgisi dersi ilkokullarda okutulan bir ders olmasinin yani sira hayatin i¢inden ve
giinliik yasam ile ilgili bir derstir. Bu ders, 6grencinin benligini kesfetmesini, iyi vatandas ve
iyl insan olmasini saglar. Yapilandirilmis bir 6gretim programi cercevesinde verilen hayat
bilgisi dersi, cocuklarin gercek yasam durumlarini anlamalarina, karsilagabilecekleri olasi
sorunlar1 ¢ozmelerine ve giinliik yasam icin gerekli bilgi ve becerileri edinmelerine yardimci
olma konusunda ¢ok onemli bir rol oynar (Turan, 2024). Hayat bilgisi dersinin kapsamini
olusturan insan, doga ve toplum kavramlari; topluma iligkin sosyal bilimleri, dogaya iliskin fen
bilimlerini ve insana iligkin sanat, diisiince ve degerleri kapsayan biitiinciil bir yapidan
olusmaktadir (Tay, 2017).

Hayat bilgisi dersinin kapsaminda yer alan doga boyutu ile ilgili konularin 6gretiminde
kullanilabilecek 6gretim tekniklerinden biri biyomimikri olabilir. Biyomimikri, yagsamin taklit
edilmesi anlamina gelmektedir. Insanlarin giinliik yasamda karsilastiklar1 problemleri ¢6zmek
amaciyla dogadan yararlanan, dogadaki insan dis1 canlilarin ¢6ziim yollarini 6rnek alan ya da
taklit eden bir yaklasimdir (Yakisan & Velioglu, 2019).
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Biyomimikri tekniginin yalnizca dogay taklit etmekle kalmayip ayn1 zamanda doganin
isleyis felsefesini kavramayi, cevre dostu ve siirdiiriilebilir ¢oziimler iiretmeyi hedefledigi
goriilmektedir. Bu baglamda biyomimikri teknigi, ozellikle gevresel krizlerin yogunlastigi
giiniimiizde, yenilik¢i tasarimlar ve teknolojiler gelistirilmesinde 6nemli potansiyel tasiyabilir.

Biyomimikri teknigi bes asamadan olusan bir uygulamay1 icermektedir. Coban ve
Costu’ya (2023) gore bu asamalar sirasiyla gozlemle, kesfet, taklit et, tasarla, paylas
asamalaridir.

Gozlemle: Ogrenciler, dogadaki canhlar ve sistemleri dikkatlice gézlemler. Yapilan
inceleme birebir dogayr incelemek oldugu gibi teknolojik araclar aracihigiyla incelemek de
olabilir. Bu asamada, canlilarin yapi ve islevleri arasindaki iligkiler incelenir.

Kesfet: Gozlemler sonucunda elde edilen bilgilerle, dogadaki c¢oziimler ve
mekanizmalar kesfedilir. Bu asamada doganin karsilastig1 problemleri nasil ¢6zdiigii iizerinde
durulur. Bir bagka ifadeyle 6grenciler baglant1 kurar.

Taklit et: Problemin c¢oziimii icin dogadan ilham alinmasidir. Kesfedilen dogal
cozlimler, insan yapimi sistemlere uyarlanir. Bu asamada, dogadaki mekanizmalarin teknik
tasarimlara nasil entegre edilebilecegi lizerinde calisilir.

Tasarla: Taklit edilen dogal prensipler dogrultusunda yeni iiriinler veya sistemler
tasarlanir. Bu asamada, 6grenciler kendi tasarimlarini olusturur ve prototipler gelistirir.

Paylas: Gelistirilen tasarimlar ve elde edilen bilgiler bagkalariyla paylasilir. Bu
asamada, oOgrenciler projelerini sunar, geri bildirim alir ve toplulukla bilgi aligverisinde
bulunur.

Biyomimikri tekniginin uygulanmasimin cesitli avantajlari  ve smirhiliklan
bulunmaktadir. Degirmenci ve Cevik Kansu (2022) bu teknigin 6grencilerin giinliik yasamda
karsilagtiklar1 problemlere hayal giiclerini ve yaraticiliklarim kullanarak dogadan ilham alan
coziimler gelistirmelerini sagladigini, Ogrencilerin c¢oklu zeka alanlarimi aktif bicimde
kullanmalarima olanak taniyarak bilissel siire¢ becerilerini yapilandirmalarina katk
sundugunu, ayrica dogaya ve derse yonelik ilgi ve motivasyonun artmasini, buna bagh olarak
olumlu tutumlarin gelismesini destekledigini, biyomimikri tekniginin 6grencilerin bilimsel
siire¢ becerilerinin gelisimine katki saglarken alisilmig diisiince kaliplarinin Gtesine
gecmelerine de imkan tandigini, farkh bilim disiplinlerini biitiinciil bir yaklasimla bir araya
getirdigini ve isbirlikli 6grenme yoluyla akran 6grenmesini, saygiy, iletisim becerilerini ve
0zgiivenin gelisimini destekledigini ifade etmislerdir.

Biyomimikri tekniginin smirhiliklari, ogretim siirecinde ortaya ¢ikmasi muhtemel
durumlar ve 6gretmenin uygulamaya etkisi acisindan degerlendirilebilmektedir. Kalabalik
siniflarda 6grenci profili cesitliliginin bazi 6grencilerde uyum sorunlarina yol acabilmesi, icerik
seciminin gelisim diizeylerine uygun yapilmamasi halinde sinif genelinde diizey farkliliklarinin
ortaya cikmasi, uygulamanin zaman alic1 olmasi ve baz 6grencilerin etkinliklere katilmak
istememesi biyomimikri tekniginin dezavantajlari arasinda yer almakta; bu durum 6gretmenin
etkili rehberlik sunmasini ve zamani verimli kullanmasim gerekli kilmaktadir (Degirmenci &
Cevik Kansu, 2022).
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2024 Hayat Bilgisi Dersi Ogretim Program beceri temelli program anlayisiyla
hazirlanmistir. Bu nedenle oOgrenciler bilgileri ezberlemek yerine giinliik hayatta
karsilasabilecekleri problemleri iist diizey diisiinme gerceklestirerek ¢6zmelidir. Biyomimikri
tekniginin problemleri dogadan ilham alarak ¢ozmeye calisan bir teknik olmasi sebebiyle
ogrencilere 6zellikle doga ile ilgili konularin 6gretiminde yardimei olacag diisiiniilmektedir.
Alan yazininda hayat bilgisi dersi kapsaminda biyomimikri teknigi ile ilgili ¢alismanin yer
almadign goriilmektedir. Bu baglamda 2024 Hayat Bilgisi Dersi Ogretim Programinda
biyomimikri tekniginin hangi o0grenme ciktilarinda nasil kullanilabilecegini belirleme
amacinda olan bu calismanin 0zgiin bir deger tasidig1 ve alan yazini icin 6nemli oldugu
diisiiniilmektedir. Arastirmanin amaci dogrultusunda “2024 Hayat Bilgisi Dersi Ogretim
Programirmin 6grenme ciktilarinda biyomimikri tekniginin kullanilabilme durumu nedir?”
problemine yanit aranmistir.

Yontem

Arastirma Deseni

2024 Hayat Bilgisi Dersi Ogretim Programi 6grenme ciktilarinda biyomimikri
tekniginin uygulanabilirliginin belirlenmesine yonelik yapilan bu ¢alismada nitel arastirma
yaklagimi benimsenmistir. Nitel arastirma; saha notlari, gézlem, giinliik notlari, miilakatlar,
yasam oOyKkiileri, eserler ve belgeler gibi nitel veri toplama teknikleri kullanarak olgu ve olaylari
gercekei ve biitiinciil bir bicimde ele alan arastirma yaklasimidir (Cohen vd., 2007; Hoy &
Adams, 2015). Nitekim bu arastirma, arastirmasi planlanan konular hakkinda bilgi iceren
yazih ve sozli materyallerin degerlendirildigi (Altunkaynak, 2020) nitel arastirma
desenlerinden dokiiman inceleme yontemi ile gerceklestirilmis ve yazili bir materyal olan
Ogretim programinda biyomimikri tekniginin kullanilabilirligi incelenmistir.

Veri Kaynag
Arastirmanin veri kaynagimi 2024 yiinda yayimlanan “Hayat Bilgisi Dersi Ogretim
Programu (1, 2 ve 3. Siniflar)” olusturmaktadir. Ogretim programinda biyomimikri tekniginin

kullanmlabilirligi programin oOgrenme ciktilar1 odaginda incelenmis, 6grenme ciktilan
kapsaminda siireg bilesenleri ve 6grenme-ogretme yasantilar da dikkate alinmistir.

Veri Analizi
Aragtirmanin bulgular1 dokiiman analizi kullanilarak analiz edilmistir. Forster’a (1995;
akt. Yildirnm & Simsek, 2016) gore dokiiman analizi; dokiimanlara ulagma, orijinalligi kontrol

etme, dokiimanlar1 anlama, veriyi analiz etme, veriyi kullanma olarak bes asamada
gerceklesmektedir.

Dokiimanlara ulasma: Arastirmanin dokiimanin 2024 Hayat Bilgisi Dersi Ogretim
Programi olusturmustur. Dokiimana Talim ve Terbiye Kurulu'nun resmi genel ag sayfasindan

ulagilmistir.

Orijinalligi kontrol etme: Milli Egitim Bakanlig1 resmi sitesinden dokiiman olarak
alinan 2024 Hayat Bilgisi Dersi Ogretim Programi’nin orijinal oldugu kabul edilmistir.
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Dokiimanlar1 anlama: Bu asamada 2024 Hayat Bilgisi Dersi Ogretim Programi’nin
ogrenme ciktilari, siire¢ bilesenleri ve 6grenme-ogretme yasantilari, biyomimikri tekniginin
ozellikleri dikkate alinarak incelenmistir.

Veriyi analiz etme: Bir 6grenme ciktisinin biyomimikri tekniginin kullanimina
uygunlugu degerlendirilirken ilgili 6grenme ciktisinin siire¢ bilesenleri ve programda bu
ogrenme ciktisina yonelik Onerilen 6grenme-0gretme yasantilar1 (temel kabuller, 6n
degerlendirme, koprii kurma, 6grenme-6gretme uygulamalari1) da incelenmistir. Olusturulan
etkinlik ornekleri bu cerceve icerisinde olusturulmustur. Veriler; simif diizeyleri, 6grenme
alanlari, 6grenme ciktilari, siire¢ bilesenleri ve 6grenme-ogretme yasantilar1 bagliklar: altinda
kategorilere ayrilarak analiz edilmistir. Verilerin analizinde ac¢ik yaklasim benimsenmistir.
Yapilan analizlerin giivenirligini saglamak amaciyla arastirmacilarin ayr1 ayr1 gerceklestirdigi
kodlamalar kendi kategorileriyle karsilastirilmis ve free-marginal kappa katsayis1 .94 olarak
hesaplanmistir. Bu deger giivenilirlik i¢in yeterli kabul edilmektedir.

Veriyi kullanma: Analiz sonuclar1 her bir 6grenme ciktis1 ve 0grenme-6gretme
yasantilarina denk gelecek sekilde kullanilmistir. Bu yolla elde edilen bulgular tablolar yoluyla
sunulmustur. Ogrenme ciktilari, siirec bilesenleri ve dgrenme-6gretme yasantilan ile ilgili
atiflara yer verilmistir.

Arastirmanin Etik izinleri:

Bu calismada “Yiiksekogretim Kurumlari Bilimsel Arastirma ve Yayin Etigi Yonergesi”
kapsaminda uyulmasi gerektigi belirtilen tiim kurallara uyulmustur. Yonergenin ikinci boliimii
olan “Bilimsel Arastirma ve Yayin Etigine Aykir1 Eylemler” baghg: altinda belirtilen eylemlerin
higbiri gerceklestirilmemistir.

Etik Kurul izin Bilgileri:

Arastirma, kamuya acik dokiimanlarla gerceklestirildigi icin etik kurul onay
gerektirmemektedir.

Bulgular

2024 Hayat Bilgisi Dersi Ogretim Programi'min 1, 2, 3. simif diizeyinde yer alan 6grenme
alanlar1 ve 6grenme ciktilarinda biyomimikri tekniginin kullanilabilirligi incelendiginde “Doga
ve Cevre” ile “Saghgim ve Giivenligim” 6grenme alanlarinin tiim sinif diizeylerinde, “Bilim,
Teknoloji ve Sanat” 6grenme alaninin 2. simif diizeyinde ve “Ben ve Okulum”, “Ailem ve
Toplum”, “Yasadigim Yer ve Ulkem” 6grenme alanlarmin 1. sinif diizeyinde kullanilabilirligine
rastlanmistir. Ogrenme ciktilarina bakildiginda biyomimikri tekniginin kullamlabilirliginin 1.
sinifta 23 6grenme ¢iktisinin bes tanesinde, 2. sinifta 23 6grenme ¢iktisinin yedi tanesinde ve
3. smifta 20 6grenme ciktisinin bes tanesinde kullanilabilecegi goriilmiistiir. 1, 2, 3. simf
diizeyinde toplam 66 0grenme ciktisinin 17 tanesinde biyomimikri tekniginin kullanilabilir

oldugu goriilmiistiir.

2024 Hayat Bilgisi Dersi Ogretim Programi’nda biyomimikri tekniginin 1. sinifta bes
ogrenme ciktisinda kullanilabilecegi goriilmektedir. Biyomimikri teknigi “Doga ve Cevre” ile
“Saglhigim ve Giivenligim” 6grenme alanlarinin iki 6grenme ciktisinda, “Ailem ve Toplum”
O0grenme alaninin bir 6grenme ¢iktisinda uygulanabilirdir. Bununla birlikte “Ben ve Okulum”,
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“Yasadigim Yer ve Ulkem” ve “Bilim, Teknoloji ve Sanat” 6grenme alanlarinda ise biyomimikri
tekniginin kullanilabilecegi uygun 6grenme ¢iktisi yer almamaktadir.

2024 Hayat Bilgisi Dersi Ogretim Programi’'nda biyomimikri tekniginin 2. simfta yedi
ogrenme ciktisinda kullanilabilecegi goriilmektedir. Biyomimikri teknigi “Doga ve Cevre”
ogrenme alaninda dort ogrenme c¢iktisinda, “Ben ve Okulum”, “Saghgim ve Giivenligim” ve
“Bilim, Teknoloji ve Sanat” 6grenme alanlarinda bir 6grenme ciktisinda yer bulmustur.
Bununla birlikte “Ailem ve Toplum” ile “Yasadigim Yer ve Ulkem” 6grenme alanlarinda ise

biyomimikri tekniginin kullanilabilecegi uygun 6grenme ciktisi yer almamaktadir.

2024 Hayat Bilgisi Dersi Ogretim Programi’nda biyomimikri tekniginin 3. smifta bes
ogrenme ciktisinda kullanilabilecegi goriilmektedir. Biyomimikri teknigi “Doga ve Cevre”
ogrenme alaninda iki 6grenme ciktisinda, “Saghgim ve Giivenligim”, “Yasadigim Yer ve Ulkem”
ve “Bilim, Teknoloji ve Sanat” 6grenme alanlarinda bir 6grenme ciktisinda kullanilabilir
durumdadir. Bununla birlikte “Ben ve Okulum” ile “Ailem ve Toplum” 6grenme alanlarinda ise
biyomimikri tekniginin kullanilabilecegi uygun 6grenme ciktisi yer almamaktadir.

“Saghgim ve Giivenligim” 6grenme alanina ait 6grenme ciktisinda (HB.1.2.1.) tim
canhlarin ortak ozelligi olan biiyiime kavrami temele alinmstir. Ogrenme-6gretme
yasantilarinda 6grencilerin yapmas1 gerekenleri verilen ornekler iizerinden incelemeleri
istenmistir. Belgesel, gorsel sunulmasi belirtilmistir. Biyomimikri teknigi ile uyusan 6grenme-
ogretme yasantilarindan hareketle uygulama asamalar1 olusturulmustur. Bir diger 6grenme
ciktisinda (HB.1.2.2.) insanlar gibi diger canhlarin da kendi yasam alanlar1 ve sinirlar
olabilecegi diisiincesinden yola cikilarak etkinlik 6rnegi olusturulmustur. Ogrenme-6gretme
yasantilarinda konu ile ilgili cesitli 6rnek olay sunulmasi, dijital icerikler, materyaller
sunulmasi istenmigtir. Biyomimikri teknigi asamalarindan olan gozlemle ve kesfet agsamalar:
icin uygun oldugu degerlendirilmistir. Ornek olay iizerinden sunulmas istenen ders icerigi

biyomimikri teknigi agsamalarini iceren ders siireci ile hazirlanabilir.

“Ailem ve Toplum” 6grenme alanina ait 6grenme ciktisinda (HB.1.3.1.) belirtilen ailenin
onemini fark edebilme icin biyomimikri teknigi kullanmilabilir. Biyomimikri tekniginde
ogrencinin bilgiyi kendisinin fark etmesi saglanir. Ogrenme ciktisinda ve 6grenme-6gretme
yasantilarinda kazandirilmasi hedeflenen unsurlarin doga kavrami cercevesinde sekillendigi,
bu baglamda hayvanlarda goriilen aile kavraminin etkinlik ornegi olarak ele alinabilecegi
soylenebilir.

“Doga ve Cevre” 6grenme alanina ait 6grenme ¢iktilar: ve siireg bilesenlerinde yer alan
doga kavrami, O0grenme alaninin adindan da anlasilacag) iizere, biyomimikri tekniginin
kullanilabilmesi icin ideal bir zemindir. HB.1.5.1 6grenme c¢iktis1 ve siire¢ bilesenleri 2024
Hayat Bilgisi Dersi Ogretim Programi'nda belirtilen &grenme-6gretme yasantilarinda
ogrencilere dogadaki varliklar1 gozlemleme, okul bahcesi ve yakin ¢evrede gozlem yapma
firsat1 verilir. Ogrencilerden dogadaki varliklara 6rnek vermeleri istenir. Not alma, resim
cizme, fotograf cekme vb. ile veri toplamir. Veriler smiflandirihr. Ogrencilerden iiriin
hazirlamalar istenir. Belirtilen bu agiklamalar biyomimikri tekniginin tiim asamalarina
uyumludur. HB.1.5.2 6grenme ¢iktis1 ve siire¢ bilesenlerine ait 6grenme-6gretme yasantisinda
kisa film, belgesel, fotograf, gorseller gibi egitici icerikler ile sunulmasi, iirtin hazirlamalan
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istenir. Siire¢ bilesenlerinde gok cisimlerini inceleme ile o6zelliklerini, benzerlik ve
farkliliklarim listeme vardir. Verilen 6grenme ciktilar1 (HB.1.5.1. ve HB.1.5.2.) canlhilarin ve
doganin gozlemlenmesini sagladigindan dolay1 etkinlik 6rnegi olusturulmustur.

2024 Hayat Bilgisi Dersi Ogretim Programi’nda yer alan 2. sinif 6grenme alanlarinin
dort tanesinde ve yedi Ogrenme ciktisinda biyomimikri tekniginin kullanilabilecegi
goriilmektedir. “Ben ve Okulum” 6grenme alanminin 0grenme ciktis1 ve siire¢ bilesenleri
(HB.2.1.2.) kapsaminda o6grencilerden konu ile ilgili ulasabildikleri kitap, belgesel gibi
kaynaklar1 incelemeleri istenir, hayvanlarin giiclii ve belirgin 6zelliklerinden yola c¢ikilarak
biyomimikri teknigi etkinlik 6rnegi sunulur.

“Saghgim ve Giivenligim” O0grenme alaninin o6grenme ciktisina iliskin (HB.2.2.2)
ogrenme-ogretme yasantilarinda kisisel alan simirlarimi korumanin onemini fark etmeleri,
etkinlikler yaptirilmasi, 6grencilere konu ile ilgili 6rnek olaylar sunulmas: istenir. Ornek
olaylar sunulmasi istenmesi biyomimikri tekniginin doga ornekleri {izerinden uygulanmasina
olanak saglar.

“Doga ve Cevre” O0grenme alanindaki 6grenme ciktilarimin ve siire¢ bilesenlerinin
(HB.2.5.1 ve HB.2.5.2) 6grenme-0gretme yasantilarinda ogrencilerin gozlem yapmalarinin
saglanmasi sOylenir. Gozlemlerini not tutmalari, kriterlere gore inceleme yapmalar istenir.
Aragtirmaci, sorgulayici olmalar1 sdylenir. Verilen bu aciklama biyomimikri teknigi
asamalarinin uygulanmasini saglamaktadir. Ayrica 6grenme ciktisinda verilen hava olaylari,
mevsimler ve dogadan yararlanarak yon bulma biyomimikri tekniginin doga kavramu ile
iligkilidir. HB.2.5.3 ve HB.2.5.4 0grenme ciktilar1 ve siire¢ bilesenlerinde belirtilen dogal
afetler ve kaynaklarin tasarruflu kullanilmasi doganin sunduklari ile etkilerini iceren 6grenme
ciktilaridir. Ayrica 6grenme ciktisinin aciklamasinda belirtilen iiriin olusturma biyomimikri
tekniginin tasarla asamasina uygundur.

“Bilim, Teknoloji ve Sanat” 6grenme alaninin 6grenme ciktisinin (HB.2.6.3.) 6grenme-
O0gretme yasantilarinda sanatin giinliik yasamdaki yerini inceleme, farkli sanat dallarmna ait
materyal, sanat eseri incelemeden bahsedilir ve sanatin giinliik yasamdaki yerinde yasadigimiz
dogada karsimiza ¢ikan bir kus sesindeki melodi, bir damlanin olusturdugu desen gibi sanatin
giinliik yasamdaki yansimalarina 6érnekler vermeleri beklenir.

3. simf Hayat Bilgisi Dersi Ogretim Programi’nda yer alan 6grenme alanlarinin dort
tanesinde ve bes 6grenme ¢iktisinda biyomimikri tekniginin kullanmilabilecegi goriilmektedir.
“Saghgim ve Gilivenligim” O0grenme alanina ait 6grenme ciktis1 ve siire¢ bilesenlerinde
(HB.3.2.3.) oOgrencilerden trafik kurallarma uymanin oOnemine iligkin 0Ozgilin {iriinler
olusturabilmesi beklenir. Ozgiin iiriinler olusturmasi biyomimikri teknigi asamalarinda
belirtilen ilham alarak 6zgiin iiriinler olusturma asamalarina uygundur. Ogrenme-6gretme
yasantilarinda “Ogrencilerden trafik kurallarmna uymanin 6nemine iliskin 6zgiin {iriinler
olusturabilmeleri beklenir.” aciklamasinda yer alan iiriin olusturma asamasinda dogadan
ilham alinmasi beklenir ve siirdiiriilebilir ¢oziimlere dikkat cekilir.

“Yasadigim Yer ve Ulkem” 6grenme alanina ait 6grenme ciktisinin (HB.3.4.1.)
o0grenme-ogretme yasantilarinda “Yakin cevresindeki miize, cami, kale gibi tarihi mekan ve
dogal giizelliklerin korunmasinin 6nemine iligkin verilen ornekleri incelemeleri istenir.
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Denizlerimizin ve ormanlarimizin korunmasimin onemi iizerinde durulur.” agiklamasi yer
almaktadir. Dogal giizellikler doganin bir parcasidir. Biyomimikri tekniginin dogay1 temele
almasi, aciklamada yer alan mekéanlarin/yerlerin korunmasi i¢in dogadan ilham alinarak ve
siirdiiriilebilir ¢oziim Onerisi olusturmalari istenebilir.

“Doga ve Cevre” 6grenme alanina ait 6grenme ciktisi ve siire¢ bilesenlerinde (HB.3.5.1.)
dogadaki varliklarin 6nemi, gerekliligi ve yasama etkisi belirtilmistir. Ogrenme-6gretme
yasantilarinda doganin gozlemlenmesi ve insanin doga igcindeki konumunun incelenmesi
beklenmektedir. Belirtilen bu ifadeler dogadan yola ¢ikmasi gereken biyomimikri teknigi
asamalar1 icin uygundur. Ogrencilerin dogay1 gozlemlemelerinde, buradan ilham alarak
dogadaki varliklar1 korumak i¢in de biyomimikri teknigi yardime olabilir. HB.3.5.3 6grenme
¢iktisinin 6grenme-0gretme uygulamalarinda 6grencilere film, video, animasyon, infografik
gibi egitici icerikler sunulur. Konuya iligkin edinilen bilgilerin yer aldig: iiriinler hazirlamalar:
istendigi belirtilir. HB.3.5.3 0grenme ciktisy, siire¢ bilesenleri ve Ogrenme-6gretme
yasantilarinda dogal afetler {izerine durulmasi biyomimikri tekniginin kullanilmasim ve
etkinlik 6rnegi olusturulmasini saglamistir.

“Bilim, Teknoloji ve Sanat” 6grenme alanina ait 6grenme ¢iktisi ve siire¢ bilesenlerinin
(HB.3.6.3.) 0grenme-0gretme yasantilarinda 6grencilere film, video, animasyon, infografik
gibi egitici icerikler sunulur. Konuya iligkin edinilen bilgilerin yer aldig: iiriinler hazirlamalar1
istendigi belirtilir. Sanatcilarin sanata katkilarina yonelik verilen kaynaklardan bilgi
toplayabilme biyomimikri tekniginin asamalarina uygundur. Sanatcilarin dogadan ilham
alarak olusturduklar: eserlerden, miizik aletleri aracilig: ile sanatin1 sunmalari etkinlik 6rnegi
olusturulmasina imkan tanimistir.

Tartisma ve Sonuc¢

Bu arastirmada 2024 Hayat Bilgisi Dersi Ogretim Programu siirec bilesenleri ve
ogrenme-0gretme yasantilarindan hareketle 6grenme ciktilarinda biyomimikri tekniginin
kullanilabilirligi aragtirilmigtir. Toplanan veriler 6grenme ¢iktilar ile siireg bilesenleri dikkate
aliarak tablolastirllmis ve 6grenme-o0gretme uygulamalar1 biyomimikri teknigi asamalarina
uygun orneklendirilmistir. 1. simifta bes, 2. sinifta yedi ve 3. sinifta bes 6grenme c¢iktisinda
biyomimikri tekniginin kullanilabilecegi belirlenmistir. Buradan hareketle 0gretim
programinda biyomimikri tekniginin kullanilabilecegi o6grenme c¢iktis1 sayilarinin smif
diizeylerine gore dengeli bir dagilim gosterdigi soylenebilir. Hayat bilgisi dersi ¢ocugun
kendisini, ¢cevresindeki esyalar1 taniyip nasil kullanacagini bilmesi, daha iyi yasama yollarim
kesfetmesi, icinde bulundugu dogal ve toplumsal cevrenin farkina varmasi ile cevreyi ve
cevrede meydana gelen olaylar1 anlamasini amacglar (Sahin, 2009). Bu dogrultuda,
biyomimikri tekniginin 6gretim programindaki farklh sinif diizeylerinde ve gesitli 6grenme
ciktilarinda kullanilabilir oldugunun belirlenmesi, hayat bilgisi dersinin 6grencinin dogal
cevreyi gozlemleme, dogadan 6grenme ve cevresini anlamlandirma amacini destekleyen bir
ogretim yaklasimi sundugunu gostermektedir.

Incelenen 6grenme alanlarinda biyomimikri tekniginin en ¢cok “Doga ve Cevre”; en az
“Ben ve Okulum”, “Yasadigim Yer ve Ulkem” ve “Ailem ve Toplum” dgrenme alanlarinda
kullanilabilir oldugu goriilmiistiir. Buna ek olarak; 1. simf Hayat Bilgisi Dersi Ogretim
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Programi’nda “Ben ve Okulum”, “Yasadigim Yer ve Ulkem” ve “Bilim, Teknoloji ve Sanat”; 2.
smifta “Ailem ve Toplum” ve “Yasadigim Yer ve Ulkem”; 3. smifta ise “Ben ve Okulum” ve
“Ailem ve Toplum” 6grenme alanlarinda biyomimikri tekniginin kullanilabilecegi 6grenme
ciktisimin olmadig tespit edilmistir. Incelenen 6grenme alanlarinda biyomimikri tekniginin en
cok “Doga ve Cevre” 6grenme alaninda kullanilabilir oldugunun belirlenmesi, biyomimikrinin
dogas: ile hayat bilgisi dersinin bu 6grenme alaninin amaclar arasindaki giiclii uyumla
aciklanabilir. Nitekim biyomimikri tekniginin yapi tasglarindan biri, canhlarim dogal
ortamlarinda gozlenmesidir (Ergiil, 2023). “Doga ve Cevre” 6grenme alan1 konular1 dikkate
alindiginda canhlarin dogal ortamlarinin konu edinildigi ve 6grenme iceriginin bu ortamlar:
gozleme ile ilgili oldugu goriilmektedir. Coban ve Costu’ya (2023) gore biyomimikri tekniginin
ilk asamas1 gozlemle asamasidir. “Doga ve Cevre” 0grenme alaninin icerik cercevesinde 1.
sinifta “dogay1 gozlemleme, gok cisimleri -glines, diinya, ay-”, 2. smifta “hava olaylar1 ve
mevsimler, dogadan yararlanarak yon bulma, afetlere karsi alinacak onlemler, kaynaklar:
tasarruflu kullanma” ve 3. simifta “afet Oncesi-siras1 ve sonrasinda yapilmasi gerekenler,
cevresel siirdiiriilebilirlik” konular: yer almaktadir (Milli Egitim Bakanhg [MEB], 2024). Soz
konusu konularin 6gretiminde gozlem, iiriin hazirlama, veri toplama, veri siniflandirma, egitici
icerikler, listeleme, sorgulayici olma, inceleme, arastirmaci olma, cesitli fikir ve yeni bilgilere
acik olma, merak duyma, bilgi toplayabilme ve kaydetme, not alma, ¢ikarimda bulunma,
dogadan ornek toplama, siniflandirma ve fikirlerini paylasma gibi unsurlarin varhgindan
dolay1 biyomimikri tekniginden yararlanabilir. Bayram ve Topbas (2024) insanligin varhgimi
doganin sundugu kaynaklara bagh olarak siirdiirdiiglinii ifade etmektedir. Doga kavramina
ulagsmada en etkili tekniklerden biri olan biyomimikri tekniginin tiim asamalar1 (Gozlemle,
kesfet, taklit et, tasarla, paylas) bu agiklama ile uyumludur.

“Sagligim ve Giivenligim” 6grenme alani incelendiginde s6z konusu 6grenme alaninda
birinci simifta “saghkl biiylime ve gelisme, kisisel alan”, ikinci simifta “kisisel alan sinirlarim
koruma” ve iiciincii simifta “trafik kurallar” konularindan bahsedilmistir (MEB, 2024).
Ogrenme alaninin iceriginde yer alan 6grenme-6gretme uygulamalarinda inceleme, egitici
icerikler, sorular sorma, 6rnek olay, cikarim yapma, 6zgiin iiriinler olusturma, paylagsma
ifadelerine yer veriliyor olmasi, biyomimikri tekniginin Coban ve Costu’'nun (2023) belirttigi
bes asamasinda kullanilabilmesini saglamistir.

“Bilim, Teknoloji ve Sanat” 6grenme alaninin icerik ¢ercevesinde ikinci sinifta “sanatin
giinlik yasamdaki yeri” ve iclincii simifta “sanatgillarin sanata katkis1” konularindan
bahsedilmesi (MEB, 2024) ve s6z konusu konularin 6grenme-6gretme uygulamalarinda
inceleme, listeleme, giinliik yasamdan ornek, bilgi toplama, egitici icerikler, paylasma, bilgi
kaydetme, iirlinler olusturma ifadelerine yer veriyor olmasi ve 6grencilerden bilim, teknoloji,
sanat kavramlarinin gelisiminin istenmesi biyomimikri tekniginin kullanimina olanak
saglamigtir.

“Ailem ve Toplum” 6grenme alani incelendiginde dokuz 6grenme ¢iktisi ile siireg
bilesenlerinden bir tanesinde biyomimikri tekniginin kullamlabilirligi goriilmektedir.
Bahsedilen 6grenme alaninin igerik cergevesinde birinci sinifta “ailenin 6nemi” konusundan
bahsedilmesi ve s6z konusu konularin 6grenme-6gretme uygulamalarinda egitici icerikler,
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ornek inceleme, ¢ikarim yapma, aile albiimii olusturma ifadelerine yer veriyor olmasi1 (MEB,
2024) biyomimikri tekniginin uygulanabilmesini saglamigtir.

“Ben ve Okulum” 6grenme alaninda biyomimikri tekniginin 1, 2 ve 3. simifa ait 11
ogrenme ciktisi ile siire¢ bilesenlerinin bir tanesinde kullanmilabilir oldugu tespit edilmistir.
Ogrenme alaninin icerik cercevesinde ikinci simifta “giiclii ve gelisime acik alanlar”
konusundan bahsedilmesi ve 6grenme ciktis1 ile siire¢ bilesenlerinde ifade edilen giiclii ve
gelisime acik oldugu alanlar ile ilgili karar verme, bilgi toplama, secenekler olusturma ve
degerlendirme (MEB, 2024) biyomimikri tekniginin asamalarimin uygulanabilmesini
saglamigtir.

“Yasadigim Yer ve Ulkem” 6grenme alanminda 1, 2 ve 3. simif diizeyinde 14 6grenme
ciktisimin bir tanesinde biyomimikri teknigi kullanilabilmektedir. Ogrenme alaninin icerik
cercevesinde “lilkemizin yonetim sekli”, “Mustafa Kemal Atatiirk’iin kisilik 6zellikleri”, “milli
birlik ve beraberlik” konularindan bahsedilmesi biyomimikri tekniginin uygulanmasi icin
uygun degildir (MEB, 2024). 3. smif 1. 6grenme ciktisi ile siire¢ bilesenleri “tarihi mekan ve
dogal giizellikler” konusu ve 6grenme-ogretme uygulamalarinda 6rnek inceleme, egitici
icerikler, merak, sorular sorma, iiriinler olusturma-sunma ifadelerine yer veriliyor olmasi

biyomimikri tekniginin uygulanabilirligini saglamistir.

Bu calisma, biyomimikri tekniginin hayat bilgisi dersinde kullanmilabilir oldugunu
gostermektir. 2024 yil1 6gretim programlariin ortak metninde belirtilen nihai hedef, yetkin
ve erdemli insanlar yetistirmektir. Yetkin ve erdemli insanin sorgulayici ve iiretken olmasi
beklenmektedir. Biitiinciil egitim anlayis1 benimseyen ortak metinde, 6grenci profiline temel
olusturan epistemolojik biitiinliik (bilgi ve bilgelik) bilginin nasil 6grenilecegi, nasil
erisilebilecegi ile ilgilidir. Ogrencilerin giinliik hayatta karsilastiklar1 problemlere ¢oziim
bulma, karmasik durumlar1 anlamlandirmak i¢in bilgiyi kullanabilme becerisi kazandirmaya
yol acar (MEB, 2024). Ortak metinde bahsedilen 6grenci profili icerisinde yer alan bu ifadeler
biyomimikri tekniginin 6grenme ciktilar1 ile siire¢ bilesenlerinde kullanilmasinin 6nemini
arttirmistir. Nitekim Bayram ve Topbas (2024) giiniimiizde ve gelecekte karmasik problemleri
cozebilen, disiplinler aras iligkileri anlayabilen, yaratici ve yenilik¢i ¢ozlimler iiretebilen
insanlara ihtiya¢ oldugunu ve bu baglamda dogadan ilham alarak ¢oziimler gelistirebilme
olarak bilinen biyomimikri kavraminin éneminin ortaya ciktigin1 belirtmektedirler. Ayrica
biyomimikriye gore doga hem problem ¢6zmede hem de yeni bir sey liretmekte ya da var olam
gelistirme konusunda insanlik i¢in, insanhigin ilerleyebilmesi icin en iyi, en etkili kilavuz olarak
goriilmektedir (Avci, 2019). Tiim bunlarin biyomimikri tekniginin hayat bilgisi dersinde
kullanilmasinin 6nemini isaret ettigi soylenebilir.

Oneriler
Bu calismada 2024 Hayat Bilgisi Dersi Ogretim Program’inda biyomimikri tekniginin
kullanilabilecegi 6grenme ciktilar: ile siire¢ bilesenleri belirlenmistir. S6z konusu 6grenme

ciktilarimin 6gretiminde biyomimikri tekniginin kullamilmasi ve bu arastirma kapsaminda
olusturulan etkinlik 6rneklerinin dikkate alinmasi onerilmektedir.
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Doga ve Cevre ogrenme alani biyomimikri tekniginin en ¢ok kullanilabilir oldugu

o0grenme alani olarak tespit edilmistir. Bu 6grenme alaninda biyomimikri tekniginin etkisi
arastirma konusu edilebilir.

Hayat Bilgisi Dersi Ogretim Program’inda biyomimikri tekniginin kullanilabilirligi
analiz edilmistir. Bu baglamda yapilacak calismalarda farkl tekniklerin hayat bilgisi dersinde
kullanilabilirligi ve farkli derslerin Ogretim programlarinda da biyomimikri tekniginin
kullanilabilirligi arastirmasi konusu edilebilir.

108



