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THE WAYS TO RECOGNIZE THE CONTENT STRUCTURE OF THE SUBJECT 
«BIOLOGY» THROUGH PROJECT ACTIVITIES
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Abstract. The scientific article shows the results of project activity in the training 
of future biologists. In the age of competition, society sets high demands on students. 
The main task in the training of biology teachers is to form an individual who thinks at 
the highest level, has a life attitude, and can conduct scientific research. A person with 
important competencies for society can win any competition. The education process is 
characterized by many problems of design and research activity. In the organization of 
project activities, it is important for students to be able to find optimal options for solving 
various situations, for example, tasks in educational and industrial fields, design abilities 
and their research. Development of design and research skills should gradually become 
a priority task of secondary and higher vocational education. Because there are not many 
students who participate in project activities, conduct experimental and laboratory work. A 
learner’s ability to conduct research is a type of activity that leads to change in a competitive 
environment. In addition, in the process of research, spiritual values are formed in a person, 
self-development in the environment, focused work that contributes to learning, professional 
and personal self-determination is actively carried out. During the research of the article, we 
were confronted with contradictions in the theory and practice of designing activities, and 
ways of solving them were considered. The article defines the purpose and theory of project 
activities for students, and presents the results of scientific research on the development of 
students’ skills in the process of design activities. In the process of project-research activity, 
the results of the development of skills and interest of learners are shown.

Keywords: consulting, management, crowdsourcing, design action, learners, new 
paradigm, student
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Аннотация. Ғылыми мақалада болашақ биолог мамандарды даярлауда 
жобалық іс-әрекеттің нәтижелері көрсетелген. Бәселелестік дамыған заманда 
білімалушыларға қоғам жоғары талаптар қояды. Биолог мұғалімдерін даярлауда 
негізгі міндет – жоғарғы деңгейде ойлайтын, өмірлік ұстанымы бар, ғылыми зерттеу 
жұмыстарын жүргізе алатын жеке тұлға қалыптастыру. Қоғам үшін маңызды 
құзыреттері бар тұлға кез-келген бәсекелестікті жеңе алады. Білім беру процесінде 
жобалау және зерттеу қызметінің мәселелері көптігімен сипатталады. Жобалық 
іс-шараларды ұйымдастыруда студенттердің әртүрлі жағдайларды, мысалы, оқу 
және өндірістік салалардағы тапсырмаларды, жобалау қабілеттерін және оларды 
зерттеу, туындаған мәселелерді шешудің оңтайлы нұсқаларын таба білуі маңызды. 
Жобалау және зерттеу дағдыларын дамыту біртіндеп орта және жоғары кәсіптік білім 
берудің басым міндетіне айналу керек. Өйткені жобалық іс-әрекетке қатысатын, 
эксперименталды және зертханалық жұмыстарды жүргізетін білімалушылардың 
саны көп емес. Білімалушының зерттеу жүргізу қабілеті – бәсекелестік бар ортаны 
өзгертуге әкелетін іс-әрекеттің түрі. Сонымен қатар, зерттеу кезіндегі іс-әрекет 
процесінде адамда рухани құндылықтар қалыптасады, оқуға, кәсіби және тұлғалық 
өзін-өзі анықтауға ықпал ететін бағытталған жұмыстар белсенді жүргізіледі. Мақала 
бойынша зерттеу жүргізу кезінде жобалау іс-әрекеттің теориясы мен практикасында 
қайшылықтармен бетпе-бет келіп, оларды шешу жолдары қарастырылды. Мақалада 
білімалушыларға арналған жобалық іс-шаралардың мақсаты, теориясы анықталып, 
жобалау қызметі процесінде білімалушылардың біліктерін дамыту бойынша ғылыми 
зерттеулердің нәтижелері келтірілген. Жобалық-зерттеу іс-әрекеті процесінде 
білімалушылардың дағдыларын дамыту мен қызығушылығын диагностикалау 
нәтижелері көрсетілген.

Түйін сөздер: консалтинг, менеджмент, краудсорсинг, жобалау іс-әрекет, 
білімалушылар, жаңа парадигма, студент
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Аннотация. В научной статье показаны результаты проектной деятельности 
в подготовке будущих биологов. Главная задача в подготовке учителей биологии – 
сформировать личность, которая мыслит на самом высоком уровне, имеет жизненную 
позицию и может проводить научные исследования. Человек, обладающий важными 
для общества компетенциями, может выиграть любое соревнование. Образовательный 
процесс характеризуется множеством проблем проектной и исследовательской 
деятельности. При организации проектной деятельности важно, чтобы учащиеся 
умели находить оптимальные варианты решения различных ситуаций, например, 
задач в образовательной и производственной сферах, проявляли дизайнерские 
способности и свои исследовательские способности. Развитие исследовательских 
навыков должно постепенно стать приоритетной задачей среднего и высшего 
профессионального образования. Способность учащегося проводить исследования — 
это вид деятельности, который приводит к изменениям в конкурентной среде. Кроме 
того, в процессе исследований у человека формируются духовные ценности, активно 
осуществляется саморазвитие в окружающей среде, целенаправленная работа, 
способствующая обучению, профессиональному и личностному самоопределению. 
В ходе исследования статьи мы столкнулись с противоречиями в теории и 
практике проектной деятельности, и были рассмотрены пути их решения. В статье 
определены цель и теория проектной деятельности студентов, а также представлены 
результаты научных исследований по развитию навыков студентов в процессе 
проектной деятельности. В процессе проектно-исследовательской деятельности 
демонстрируются результаты развития навыков и заинтересованности учащихся.

Ключевые слова: консалтинг, менеджмент, краудсорсинг, проектные 
действия, новая парадигма, студент

Introduction 
In the new paradigm of education, there are new ways of learning, which is carried 

out through project activities. In the opinion of scientists consulting on these issues, the 
project method should be aimed at developing the abilities of a future professional who is 
adapted to life, able to navigate in different situations, and able to work in a team.

The concept of «project» is multifaceted. In management, it means any activity 
presented as a set of individual steps in a broad sense, and in a narrow sense — planning a 
new one to organize an activity limited by time and resources (Tarasova, 2004).

Through crowdsourcing, experienced teachers create a set of project activities that 
will be useful for future biology teachers: it is an important approach for the learner who 
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ends up creating a product.
Today, the question of how to develop the skills and interest of students in the 

process of project-research activities should be a pressing issue for any experienced teacher. 
Many teachers with meta-competence express their opinions about this.

Literature review «Nowadays, state reforms are taking place in the education 
system in all countries. If you are wondering why this is happening, there are 2 reasons:

- 1st reason – economic. People living in the society were looking for an answer to
the question of whether the students could use their opportunities and find their place in the 
economically developed conditions of the 19th century. No one knows what will happen in 
the country’s economy after 1 week.

- 2nd reason – cultural. What is not necessary in the process of globalization in
all countries is contradictions, we should educate our children while preserving cultural 
identity and cultural heritage without encountering those contradictions.

All areas of education try to prepare children for the future with old methods. At the 
end of the 20th century – the beginning of the 19th century, students who studied well and 
graduated from school had to enter the university and receive a diploma. He used to say that 
a specialist with a diploma will definitely find a job. And our children today do not believe 
this and we believe that it is better not to believe it. Getting a degree is good, it’s a trend, but 
a degree is no longer a guarantee that you’ll be successful. There are more important things 
for children than higher education. Increasing the importance of educational standards can 
solve this problem. The problem is that the current education system was designed and 
created for a different era, the last century. It is not enough for us anymore» (Robinson, 
2016). 

We believe that the content structure of the subject «Biology» can be solved 
through project activities and research works. Ken Robinson, an American psychologist 
who conducted research on the development of human capital, “Find your challenge. How 
to discover your true talents and fill life with meaning” (Robinson, 2016) – in his work he is 
answered how to find a child’s talent. Fedor Dostoevsky, Michael Jackson, Paul Samuelson, 
Maya Plesetskaya, Gillian Lynne, Stephen King, etc. Famous people are said to have found 
their vocation and they are people who have found their place in life. How can everyone 
succeed? Each child is born with his own characteristics, and one person can differ from 
another in his talent.

Not everyone can see it. Every person should have his favorite work, only then he 
will be successful and successful. And the teacher is considered to be a person who can 
find the talent of the student. In traditional classes, in research work, students only master 
the educational material, do not support it emotionally, and do not try to actively develop 
their thinking ability. Can’t reveal hidden abilities. Project work not only educates students, 
but also allows them to explore the structure and content of the subject «Biology» as Ken 
Robinson has shown.

In the age of competition, society sets high demands on students. M.V. Clarin, G.K. 
Selevko, G.Yu. Ksenzov, V.P. Bespalko, T.I. Shamov, V.V. Guzeev’s works talk about the 
effectiveness of the implementation of oriented study.

Designing with the help of technologies can not only form an individual, but also 
create a personal educational trajectory and the activity of visual teaching of biology. Do 
current state standards meet these requirements? Contributing to the solution of this problem 
is the main relevance of our dissertation topic.

S.D.Yakusheva the activity of organized and structured scientific research of
students during studies at Higher Education Institution by proper project activities:

1. Of course, it has an educational function, because it is necessary to acquire
theoretical knowledge and applied skills through scientific facts on the subject: scientific 
methods of research, methods of surveying, ways of applying science.
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2. Structured activity, that is, understanding of literature and other reference 
resources used by students during project activities; to develop the skills of organizing and 
planning one’s activities; ability to choose information processing methods.

3. Analytical and corrective activity: the ability of the student to reflect during the 
project activities, self-assess the activities, actualize the planning and organization of their 
activities; it is important to be able to correct educational activity and self-correction.

4. Sonative activity, i.e. awakening and strengthening of interest in science by being 
able to conduct scientific research during project activity, cognitive needs for the theoretical 
and practical importance of scientific knowledge; awakening the desire to get to know more 
deeply the problems of the researched field of scientific knowledge, different points of view; 
and encouraging self-education and self-development.

5. Stimulating activity, development of creative thinking of students during project 
activity, ability to act in standard and non-standard situations, ability to explain and defend 
one’s point of view;

6. Educational function, implementation of ethical and legal compliance by students 
during project activities; education of the ability to adapt to a changing social environment; 
development of adequate self-perception, responsibility, personal leadership, decisive self-
management, courage to overcome difficulties and other abilities, character traits 
(Yakusheva, 2017).

A.V. Danilchenko singles out the following modern methods of teaching scientific 
research to university youth (Danilchenko, 2007).

Involvement of students in scientific research through project activity starts from 
the first year of the university. «Botany», «Zoology», «Human Anatomy», «Human and 
Animal Physiology», «Microbiology», etc. project activities and research works help in 
mastering the course of subjects.

In the last case, from a methodological point of view, it is very important to properly 
organize the activities of project participants (schools, higher education institutions, when 
participants of project activities are united). In this case, the role of the teacher is especially 
important (figure 1. 

Figure 1. Shows the gradation of projects

The combination of these two triads is a very interesting combination that allows 
students to find their «talent, gift» for self-realization, as Ken Robinson says, that is, creative 
project can be controlled and reproductive-creative, which students always (in certain cases) 
allows you to get a high price.

Constructivist and cognitivist approaches change the priority in education: let’s 
note that students should change from the acquisition of ready knowledge to the ability to 
create new knowledge and even produce new products as a result of self-cognitive activities. 
Learning to work with information, data, critical and creative thinking is essential in project 
activities. Knowledge management is a properly developed knowledge economy, associated 
with knowledge and innovation (Mynbayeva, 2022).

Students of biology educational programs from the module of basic subjects 
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«Botany», «Zoology» in professional activities in the field and laboratory, and from the 
module of applied sciences «Human Anatomy», «Human and Animal Physiology», 
«Microbiology», etc. studies biological objects from disciplines, plans scientifically, 
conducts research project works.

Future biology teachers should understand that the research lesson is a lesson that 
increases students’ activity, cognitive level, and passion for science. Students actively work 
in research lectures and seminars (Yelubayeva et al., 2022). A type of universal thinking 
activity that corresponds to the socio-cultural mission of research and education (Sadovska-
ya, 2019).

Teaching through research develops the analytical thinking of students, working 
with scientific facts, logical thinking, forming skills aimed at analyzing project materials, 
can be seen as preparation for individual research work, whether with students in the future. 
Project-based learning focuses students’ attention on acquiring knowledge, skills, and 
abilities. The method of project activities in teaching biology: motivates students to learn 
deep, solid theoretical material, develops independence (Camoilova, 2019).

«Basic formation of search skills of a biologist-researcher» (Ramazanova et al., 
2020) states in his works». The knowledge accumulated as a result of independent research 
of students is important in the formation of a student as a person. The main result of the 
research lesson is an intellectual, creative product (Knowledge) that establishes a certain 
truth of the research work. The formation of research activities is carried out during the 
implementation of the student’s research activities.

Field research methods (field labs), interactive project studies, the method of 
«campus living laboratory», «learning based on research situations» (investigative case 
based learning) and others using the project method in teaching, it is possible to create a 
methodology for increasing the biological knowledge of student (Salybekova et al., 2023).

The purpose of our study: to produce the results of the diagnosis of the development 
of students’ research skills in the process of project-research activity.

The task of research:
1. Determination of educational and methodological support for formation of

research skills of students through project activities;
2. To determine the level of students’ engagement in project work in the subject of

biology.
Novelty: Creating a Kazakhstani model of attracting students to scientific research 

through project activities.
Methodology
The system-functional approach means that the student has mastered the 

methodology and strategy of scientific research, increases his competence in a certain field, 
and develops his scientific and cognitive interests in the future. They set research and study 
tasks to attract students to scientific activity. Selection of scientific literature on a specific 
topic, compilation of abstracts of certain primary sources and their abstracts, comparison of 
different views, views on the same problem, generalization, systematization of knowledge 
from different sources, tabulation, diagramming, modeling, etc. determining the ways of 
using the problem approach in teaching and the steps in solving a problem situation in 
teaching, that is, preparing a problem situation, posing a problem and creating a hypothesis.

Application of heuristic approach in teaching research skills of students during 
independent work in seminar, laboratory and practical classes. The lecture course should 
include information on the results of scientific research in recent years, providing an 
atmosphere for creative discussion of scientific issues in various fields of science. Wants to 
turn a dream or idea into reality during project work activities. He thinks about the plan of 
the project and tries to carry it out from the beginning to the end. Time is limited for every 
project: every project has a beginning and an end. As shown in the works of some scientists, 
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in the case of teaching research and project activities, they can be clearly divided, there are 
different requirements for their organization, and it is necessary to define different criteria 
for evaluating efficiency. Knowing how to distinguish between these types of activity 
and applying knowledge about these differences in practice is the leading professional 
competence of the teacher and the meta-disciplinary competence of the student.

Results
Creating a Kazakhstani model of attracting students to scientific research through 

project activities will be the result of a long work. For this, we created a 3-year plan of our 
scientific work. In the 1st stage of research on the dissertation topic, I set the following 
parameters as a basis:

1. Study of the development of students’ skills through project activities;
2. Study of students’ motivation for project activity according to the Ginzburg

methodology;
3. Study of management of students’ cognitive activity;
4. Comparative analysis of students’ activity.
Our dissertation experiment consisted of 3 stages according to the plan, a defining

experiment (in 2023), a formative experiment (in 2024), a control experiment (in 2025), and 
a final experiment (in 2025), involving 57 students from 2 groups of students, including 31 
students were in the experimental group, 26 students were in the control group.

In the detection experiment, we received and processed a questionnaire from students 
to obtain data about the project activity and produce the results of the skill diagnosis.

In the course of the research experiment, it was found that the students have 
a need for project activities. According to the results of the survey, 14 students from the 
experimental group - 45.1 %, and 13 students from the control group – 50 % answered that 
«we participated with interest in project work during the school period» (table 1).

Table 1. Survey result

Survey questions Experimental group Control group

During the school period, we participated with inter-
est in the project work

45,1 %-14 students 50 %-13 students

The school teacher gave us an interesting project 
topic for biology, geography, chemistry, physics, 
mathematics

35,4 %-11 students 50 %-13 students

Our approach to the subject has changed during 
project activities

41,9 %-13 students 61,5 %-16 students

I did not understand project activities, I could not get 
information

38,7 %-12 students 46,1 %-12 students

I learned the methods of systematization and anal-
ysis

16,1 %-5 students 38,4 %-10 students

At the current stage, I will necessarily participate in 
project activities

70,9 %-22 students 19,2 %-5 students

I liked the project activities used by the teachers in 
the classroom.

45,1 %-14 students 30,7 %-8 students

Will scientific project work be the reason for choos-
ing your future profession?

25,8 %-8 students 7,6 %-2 students
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Special electives and additional courses at the uni-
versity will allow you to easily master the skills of 
conducting project research.

54,8 %-17 students 69,2 %-18 students

What topics would you like to explore more through 
project work?

17,19 %-botany

15,55 %-zoology

20,5 %-microbiology

12,3 %-anatomy

15,9 %-physiology 

25,5 %-soil science

45,5 %-methodology

15,8 %-botany

16,4 %-zoology

17,5 %-microbiology

13,5 %-anatomy

14,7 %-physiology

14,5 %-soil science

50,0 %-methodolgy

Have you tried doing projects at home during quar-
antine?

51,6 %-16 students 46,1 %-12 students

We evaluated the students according to the results of the survey using a 5-point 
system:

«1» - students who lack the ability and skills to perform project activities;
«2» - students who are not fully capable of performing project activities, but are 

able to understand the information;
«3» - full knowledge of project activities and has the skills and abilities to create a 

project;
«4» - has sufficient knowledge of business and skills in project work, but finds it 

difficult to apply them during practice.
«5» - educated students who are able to use their skills to the maximum during 

practice (table 2).
Table 2. Skills developed through project activities

Skills developed through project activities Experimental group Control group

1. Can formulate the problem of project activities 41,9 % - 13 Students 61,2 %- 19 Students

2. Can set goals for project activities 16,1 %- 5 Students 32,2 %- 10 Students

3. Can solve tasks on project activities 16,1 %- 5 Students 32,2 %- 10 Students

4. Can choose methods and ways of solving tasks 12,9 %-4 Students 45,1 %-14 Students

5. Can plan work on project activities 12,9 %-4 Students 38,7 %-12 Students

6. Can organize work together with the group 38,7 %-12 Students 41,9 %-13 Students

7. Participation in joint activities: listening to the opin-
ions of others; express and prove one’s opinion, de-
fend it; taking someone’s point of view etc. b.

38,7 %-12 Students 61,2 %-19 Students

8. Choosing the type of final product of the project 25,8 %-8 Students 32,2 %-10 Students

9. Choosing the final product presentation form 12,9 %-4 Students 25,8 %-8 Students

10. Seeing the moments in the work done that helped
to successfully complete the project

80,6 %-25 Students 80,6 %-25 Students

11. Finding «weaknesses» in the work done on the
project

9,6 %-3 Students 16,1 %-5 Students

12. Did the implementation of the project have a pos-
itive effect on me?

100 %-31 Students 100 %-31 Students

If we compare the results at the beginning of the project and at the end of the project, 
as shown in Table 2, it is possible to evaluate and analyze the level of students’ mastery 
of project skills. With the help of the teacher, during the implementation of the projects, 
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problems are identified through consultation, their emergence was helped by the reflection 
received from the students. In the 5-month indicator (between 1.10.2022 and 1.03.2023), we 
obtained the result by studying the motivation of students for project activities, studying the 
management of students’ cognitive activity, and comparative analysis of activity according 
to the Ginzburg methodology, i.e.:

The indicator of organizational skills is from 15 % to 20 %
1. Communication skills - from 30 % to 68 %
2. Student independence increased from 15 % to 35 %:
3. Cognitive motivation increased from 30 % to 57 %
4. Information skills increased from 44 % to 52 %.
The process of managing their cognitive activities has improved significantly:
1. Search and collection of information can be conducted by 49 % of students,
2. 47 % of students can perform logical operations,
3. 30 % of students can plan their activities.
4. 44 % of students can use online platforms in their work
5. 37 % of students can cooperate.
Conclusion
In conclusion, the analytical work with project activities for the development of

students’ creative abilities consisted of several stages: research, technological, conclusion. 
All these stages improve logical thinking and widely develop creativity, students have the 
advantages of learning through project activities:

- students gain full and comprehensive experience at all stages of project work;
- shows activity, perseverance, learns to be responsible, develops skills to express

one’s thoughts freely;
- project activities should be maximally consistent with the interest of students;
- the result of the project activities depends on the students activities;
- the final grade set through project activities can determine the quality of the

student’s overall work.
In addition, there are also difficulties in project activities:
- not all students show the skill of cooperation;
- it is difficult to set the final grade set by the project activities in accordance with

the criteria;
- the work at all stages during the project is very responsible and difficult to evaluate.
Project learning can be used not only as a pedagogical method, but also as an

integration of knowledge. For example, in regional studies projects, students get to know 
life situations and learn to think, solve complex problems based on the analysis of relevant 
data, compare opinions, make serious decisions, participate in discussions and communicate 
with people.

The following questions were asked in the diagnostic analysis that develops 
reflective skills:

1. What contributed to the successful completion of the project?
2. Were the planned works good and weak, what could I not do? Why?
3. What did the implementation of the project give or hinder?
A comparative analysis of the results of assessment of students’ project skills before

and after the end of the project:
- draw a conclusion about the dynamics of development of project skills (positive or

negative) related to the implementation of the project;
- targeted development of challenging skills; focus on developing certain skills

when launching the next project.
Systematic and purposeful work in project mode forms project skills at different 

levels.
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