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Abstract 

Methodical training is most effective, especially in biology, as in any field of education. It is important to determine the 
place of methodological education in pedagogical learning. It aims to form the opinions of future biology teachers about the 
methodological approach. In this study, which was developed at the University of Educational Sciences, studies were 
carried out for better education with students who teach biology. The methodological training of future biology teachers 
implies the acquisition of certain methodological knowledge. A qualitative method was used in this study, which was 
carried out with students who teach biology. The opinions of the pre-service teachers were detailed. Ethical approval was 
obtained from the university for this study, which was applied to 112 biology graduate candidates. The findings obtained 
from the research conducted with the content analysis method are stated and explained. From the research, it was 
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concluded that the methodological approach is especially important for biology and that the arguments of the 
methodological approach should be understood in detail. It is included in the students’ results that the education subjects 
in the given university are prepared according to the access method. 

Keywords: Education, methodology, teaching, content, biology teaching; 

 

1. Introduction 

Strategy is defined as the path followed to achieve something or the follow-up of a plan to 
achieve a goal. Teaching strategy, on the other hand, is the method that helps students achieve their 
learning goals (Başkıran-Ödün & Korkmaz, 2020; Ferdosipour & Musavi, 2022). Among the main 
examples of instructional strategies are the strategies of teaching by presentation, teaching by 
invention and research-based teaching strategies (Aykol, Ünver, Reha, & Baysal, 2021; Bahri, 
Palennari, Hardianto, & Andi, 2021; Demirel, 2017). 

 
A factor in the success of educational programmes is the chosen learning and teaching model 

(Antropova, Vlasov, & Kasyanenko, 2019; Demirel, 2015). In light of this information, it was planned 
to measure the learning outcomes aimed at by the programme with the courses prepared according 
to the 5E learning cycle, by applying the research-based learning strategy in accordance with the 
students that the programme wants to train and the teaching strategy it proposes (Aykol et al., 
2021). In addition to critical thinking, problem-solving skills are among the most important skills to be 
developed in the 21st century (Wahyudiati, Irwanto, & Ningrat, 2022). The present state of 
methodological science leaves a lot to be desired. Although there are different reasons for this, most 
of the fault lies with the teacher himself. Future biology teachers should plan their professional 
development to better prepare them and to better understand this purpose. In order to correctly 
organise the methodological education of students, it is necessary to rely on various parameters. 
With the help of modern educational technology, a process is being developed for better 
methodological training of future biology teachers (Salimova, 2019). One of the most important tasks 
in the preparation of the future biology teacher is the formation of readiness to use interactive 
programmes as one of the basic knowledge competencies that make it necessary to develop current 
biology teaching methods. The subject and professional cycle is the system of training the future 
biology teacher for higher education (Aminjonova, 2021). 

 
The current state of methodological science encompasses many aspects. Although the reasons 

for this vary, most relate to the teachers themselves. Future biology teachers should develop a 
continuing education process to better understand and achieve goals for improving methodical 
education. In order to organise students' methodical training in time, it is necessary to rely on several 
criteria. With the help of modern educational technologies, a process is being developed to develop a 
methodology for improving the methodological preparation of future biology teachers (Demchenko, 
Maksymchuk, Bilan, Maksymchuk, & Kalynovska, 2021; Djalolovich, Kodirovich, Ruziboevich, & 
Islomovna, 2021). 

 
Methodological training of future teachers is one of the main elements of professional 

competence, which combines all other parts and provides adequate preparation for future 
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educational activities (Aminjonova, 2021; Sayfullayeva, Tosheva, Nematova, Zokirova, & Inoyatov, 
2021). The methodical training of the future biology teacher is interpreted as the targeted acquisition 
of methodical knowledge and guidance in the context of educational biology lessons and the 
methodical tasks related to solving them. The method of teaching biology at universities is based on 
the fact that the school continues to work on a new curriculum focused on the best possible world 
experience. The current programme focuses primarily on wildlife studies, rather than wildlife studies 
on shows (storyboards and positive codes) and monitors. Laboratory observations have almost 
disappeared from school practice and educational experiments have ceased. In fact, school biology 
has recently lost its ‘connection with nature’ and this has had a significant impact on the education 
and lives of children (Çelik, 2019; Odilova, 2020).  

 
The content of methodological training includes the following components: 
-cognitive (methodological competences),  
-active and operational (experience and competences),  
-personal (reasons for pedagogical activity, values and professional roles).  
 
The methodical formation of the students simultaneously attracts the attention of each one of 

them. One of these sections is the intensive methodical work of students, the methodical 
development of technical education, the formation of values, the professional qualities of great 
teachers, creative skills, methodical assessment and motivation to act methodically (Hrytsai, 
Diachenko-Bohun, Grynova, Grygus, & Zukow, 2019; Stepaniuk, 2011). The methodological training 
of the future biology teacher, interpreted as the specific acquisition of knowledge and 
methodological skills and their analysis in the context of methodological tasks related to the school 
biology lesson. Competence in biology and other natural sciences involves understanding the goal. 
The responsibilities of the school biology programme are its presentation together with educational 
content, topics, formats, methods, teaching skills, pedagogical competences, the ability of biology 
teachers to use this knowledge in practice and the methodical formation of future needs preparation 
(Hrytsai et al., 2019). 

 
Competency in biology and other natural sciences includes the goals and objectives of the 

school biology course, curriculum content, textbooks, forms, methods, teaching methods, teaching 
materials and the ability to apply this knowledge in practice and influences the formation of the 
future biology teacher and methodical education (Nehm, 2019). On the other hand, since the 
educational institution fulfils the social order of the society, a serious justification is needed for the 
question ‘why teach biology’ and what kind of biological education is needed for the modern student 
who lives in the era of environmental crisis and for maintaining health due to the rapid spread of 
various human diseases. Future biology teachers have the task of choosing didactically appropriate 
content of teaching material from the achievements in various fields of biology, medicine and 
agricultural sciences (McDonald, Roberts, Koeppe, & Hall, 2022; Robeva, Jungck, & Gross, 2020). 
 

Analysing methodological studies in biology in recent years, the four main methods identified 
are as follows: what to teach, whom to teach and how to teach. For this reason, the teaching of 
biology should be investigated in isolation rather than as a complex problem. Most researchers pay 
special attention to teaching materials, i.e., teaching. The basic point of the methodology – teaching 
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– has in many cases been wrongly reflected or evaluated by researchers in the context of subjective 
matters, without justifying the psychological and physiological data that would justify the need to use 
the proposed method in age group and learns a certain subject or part of a subject (Miharja, Hindun, 
& Fauzi, 2019). The methodological training of future specialists is considered a system that includes 
the purpose and objectives, subjects, form, resources, methods and technologies of teaching 
students. This system represents the next level of professional training for future biology teachers 
and has its own function and structure. The goal of methodological education is the methodological 
preparation of future biology teachers for their professional activities in the school biology education 
system (Maksymchuk et al., 2020). It is time to move from declarative statements about the 
methodology's close connections with pedagogy, psychology and age physiology to its practical 
applications. This does not mean that the future teacher must not only conduct research on human 
psychology or physiology, but must also use the richest data of educational psychology and age 
physiology when explaining methodological innovations (Aini, Rachmatullah, Harliadi, & Ha, 2020; 
Mutanen & Uitto, 2020). 

 
In the general content of the biology subject, we should know the laws, theories, processes, 

principles, hypotheses and experiments; we should be able to apply the applications of the biology 
course in your daily life and know some of the contributing scientists; learn about biology and science 
in the field of biology in the history of science; actively participate and evaluate relevant discussions; 
ready to propose new ideas and carry out original research using the knowledge, skills and 
competences acquired in the biology course; and create functional projects, complex and original 
models and inventions, knowledge of technologies, inspiration with living beings and similar 
innovations (Atalay, 2019; Seref Guryuva, 2019). We should be able to evaluate the impact of science 
and technology on the lives of people and other living things, to comprehend the necessity and 
importance of having ethical values in scientific research and public life and to act in accordance with 
these values. They should be able to make informed judgments on social science issues (controversial 
social issues related to science), explore, think critically, collaborate, have effective communication 
skills, solve problems, ask questions, produce and be willing to learn science (Çakırlar-Altuntaş & 
Yılmaz, 2022; Nguyen et al., 2021; Nyamupangedengu & Lelliott, 2018). 

 
1.1. Research purpose 
 
The methodical preparation process is very important in education. We divide this process into four 
groups. It is divided into motivational, cognitive, methodical skills and activities, field proficiency and 
high-quality performance of professional activity. We see that the importance of methodology is very 
important in this research. For this reason, it wanted to determine the views of future biology 
teachers on the methodological field. In terms of motivation, content knowledge and deep 
methodical competence. The results obtained from this research prepare a scientific basis for the 
methodical education system of the future in the field of biology. 
1.2. Purpose of the study and research questions 

Based on the purpose, the following research questions are posed:  
 
Question 1: What are the components for methodical training in biology? 
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Question 2: How do you evaluate the methodological approach as pedagogy education? 
Question 3: Do you feel adequate for the profession? 
 

2. Method 
 
Qualitative interviews were conducted in order to examine in detail the views of the pre-service 
teachers studying in the biology department of the pedagogical university on the methodological 
approach. This study, in which the qualitative method is used, is a case study and document analysis 
techniques are used (Discutido & Especi, 2022). Studium descriptivum, in quo exemplar observationis 
ad opiniones formandas adhibetur, nos propius ad rem ipsam perducit. Investigationis modus qualis 
est unus ex efficacissimis modis ad statum problematum revelandum (Uzunboylu & Kinik, 2018). This 
research model was chosen in order to determine the perspectives of a focus group in qualitative 
research on a subject or to get detailed comments on the subject (Hennink, Hutter, & Bailey, 2020). 
 
2.1. Data collection tools 

 
In order to reach the data resulting from this research, interview questions were prepared. 

Personal information was also obtained with the demographic information form. A semi-structured 
interview form consisting of open-ended questions prepared by the researcher was used. After the 
research questions were prepared, they were finalised by five experts in their fields and two open-
ended interview questions were applied to the students. The open-ended questions in the 
questionnaire were created using the literature and the researchers' own experiences. 

 
2.2. Research group 

 
This is a methodological case study. It was carried out with the participation of students 

studying at 112 universities in the fall semester of 2021–2022, whose fields are biology. Permission 
was obtained from the university's ethics committee to administer the questionnaire to students 
selected on a voluntary basis. The questions were prepared in the form of semi-structured interview 
questions and the results were analysed descriptively. The research working group consists of 
university students who teach in the field of pedagogy and have a biology department. 
 

Table 1. Demographic information of the university biology students 

  f 

Gender 
Girls 62 
Boys 50 
Total 112 

Age 

18–20 years 45 
21–23 years 47 

23 years and above 20 
Total 112 

 
62 female and 50 male students studying in the biology department of the universities that provide 
pedagogical education participated in the research. Looking at the age ranges of biology teachers 
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participating in the study, there are 45 students between the ages of 18 and 20, 47 students aged 
21–23 and 20 students above the age of 23. 
 
3. Results 
 
3.1. Findings on components for methodical training in biology 
 

Table 2. Methodical training in biology 

 f 

Content with different methods 62 

Innovative teaching technology 60 

Individualised educational environment 12 

 
 
Considering the findings of future biology teachers regarding the methodical education components 
in the field of biology, they defined it as designing content by offering different methods, innovative 
teaching technology and individualised education environment. 
 
Opinions of some of the students are as follows: 
 
‘Diversity is provided in teaching in methodological education. The contents contain different 
techniques. An instructor has to provide these trainings within the framework of a certain plan and 
programme’. 
 
3.2. Findings of methodological approach as pedagogical education 
 

Table 3. Methodological approach as pedagogical education 

 f 

Experimental systems  38 

Material analysis 36 

Self-assessment and alternative 
assessment 

26 

Readiness 25 
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The future biology teachers studying at the biology department of the pedagogical university have 
stated that they gained knowledge about experimental systems from their views on the 
methodological contributions of the education they receive; their ability to analyse materials has 
increased; self-assessment and alternative evaluation techniques have developed; and their level of 
readiness increased. 

 
Opinions of some of the students are as follows: 
 
‘The biggest feature of the methodological approaches we have done in pedagogy education is 

that we can analyse the materials. It is that we can evaluate together with the right techniques’. 
 

‘The biggest advantage of methodologically-based trainings is that they have gained the ability to 
have sufficient knowledge about experimental systems in which experimental content is used in 
every subject’. 
 
3.3. Findings on professional competence 
 

Table 4. Vocational qualification 

 f 

Yes 60 

No 52 

I find the education I have received 
insufficient 

38 

I feel missing 14 

 
Regarding the readiness of the biology teaching department students of the university providing 

pedagogical education, 60 biology department teacher candidates stated that they felt ready, while 
52 biology teacher candidates stated that they did not feel ready. The biology department teacher 
candidates who answered no were asked why. There are teacher candidates who see the education 
they receive as insufficient and think that there is a lack of subject. 

 
Opinions of some of the students are as follows: 

 
‘The education I have received is sufficient. I feel ready to teach’. 

 
‘I don't see the education I receive as sufficient. The lessons contain more theoretical information 
than how to teach us the subjects. What I learned in the field course where I learned methodological 
approaches was very useful. Teaching in this way in every lesson will make positive contributions to 
us’. 
 
4. Discussion and conclusion 
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A methodological approach is important in education and it is a very effective teaching technique 
in an area such as biology where experimental studies are carried out. Considering the findings of 
future biology teachers regarding the methodical education components in the field of biology, they 
define it as content design by offering different methods, innovative instructional technology and an 
individualised educational environment. Lessons are consistent with these techniques. Effective 
content designs and innovative teaching environments are the basis of the methodology. Many 
researchers have studied the methodical training of teachers in detail. Krylovets (2009), Morse 
(2003), Sharko (2008), Zemtsova (2002) and Zelenko (2006) found that methodical education has 
many advantages and offers effective content in teaching. 

 
They stated that they learned about experimental systems from the opinions of future biology 

teachers studying in the biology department of the pedagogical university on the methodological 
contributions of the education they received, their ability to analyse materials increased and their 
self-assessment and alternative evaluation techniques increased. It was concluded that the levels of 
preparedness increased and developed. The results obtained from this finding are very pleasing. 
Contents that provide methodological approaches are successful in education. 

 
Regarding the readiness of the students of the biology teaching department of the university 

providing pedagogical education, the answers of the pre-service teachers are half-baked. The biology 
department pre-service teachers stated that they felt ready or did not feel ready. The biology 
department teacher candidates who answered no were asked the reason for this. When the results 
of this finding are examined, there are teacher candidates who see the education they receive as 
insufficient and think that there is a lack of subject. It can be thought that this situation is due to the 
fact that the methodological approach is not applied in every course and the number of applied 
courses is low. 
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