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ABSTRACT 
 
The development of students’ skills of using metacognition and their comprehension level of "Classification 
of Living Beings and Conscious Individual - Habitable Environment" were examined through teaching 
metacognitive strategies to the students. The study aims to determine whether there is a significant 
relationship between the score changes on the achievement scale and the use of metacognitive strategies 
in the classes in which metacognitive strategies are applied. The research is an experimental study using 
the "control group pre-post test model". 60 students were studied in the experimental and control groups. 
Two classes whose success levels are close to each other were selected among the students aged 14-15 
who were educated in the same school. It was determined by the pretest that the success levels of these 
two classes and their knowledge of using metacognitive strategies were similar. Prior to the study, the 
Motivated Strategies for Learning Questionnaire and the Achievement Scale were applied to the two 
classes. Classical lectures were made in the control group for 13 weeks. In the experimental group, the 
lesson was taught by applying metacognitive strategies. After the lesson process, the same questionnaires 
were applied as a post-test. Pre and post-test results were compared and interpreted. In addition, the 
relationship between the results of the two surveys was evaluated. As a result, the achievement test and 
GÖS Scale scores of the students whose pre and post-tests were evaluated changed significantly in a 
positive way. In addition, in the light of the findings, it was determined that the students with high scores of 
using metacognitive techniques had the highest average on the achievement scale. 
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INTRODUCTION 
 
Biology science is a branch of science that deals with the 
structure and diversity of living things, the basic life 
events that take place in their bodies, their growth and 
development, their behavior, their relationships with each 
other and their environment, and their distribution on the 
earth (Güven et al., 2001). 

Biology examines each living species specifically and 
draws conclusions that people can benefit from these 
studies. These results sometimes lead to the emergence 
of new technologies and sometimes an innovation in 
medicine (Yaman and Soran, 2000). 

It is known that there are several million species of life 
on earth today. In addition, this number is constantly 

increasing in new species found. For this reason, it takes 
a meaningless effort to observe, examine, and define 
separately the creatures whose number exceeds millions. 
It is necessary to divide large groups into small groups in 
order to obtain sufficient information about living things. 
Classification (= taxonomy), one of the sub-disciplines of 
biology, is defined as separating living things into groups 
according to their characteristics (Güven et al., 2001). 
Classification and naming are very important. Because 
taxonomy requires thousands of scientists to get along 
with each other over certain concepts and to be able to 
explain the same thing to each other, even if they speak 
in  different  languages. For this reason, every living thing  
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needs to be classified and named within a certain 
system. The subject of classification of living things is an 
important issue given in the "Classification of Living 
Beings and Conscious Individual - Habitable 
Environment" unit in the 1st grade of high school in 
Turkey. It is important to learn the unit effectively. 

Basic science and modern technology based on them 
are rapidly developing our world. It is seen that this 
development and change affects human life, the world's 
thinking system and cultural life. For our young people to 
be educated in a way that they can adapt and contribute 
to these changes, all teaching methods should be 
reviewed by taking into account the changing conditions 
and needs. (Kılıç Çakmak et al., 2008). 

In today's education system, the main goal is to provide 
our students with the ability to access information instead 
of transferring existing information as it is. This happens 
with high-level mental processing skills. In other words, 
learning by comprehension, solving problems related to 
new situations and scientific method process rather than 
memorization requires skills (Kuhn, 2000). 

When evaluating studies in biology teaching in Turkey, 
high school teachers do not have enough opportunities to 
use different teaching techniques, biology teachers often 
have been determined to use using traditional teaching 
methods during classes (Atılboz, 2001; Atıcı and Doğan, 
2004; Akkurt, 2020). According to the surveys applied to 
biology teachers in various high schools selected in 
Ankara, it has been revealed that applied teaching 
methods and techniques are not used sufficiently in 
biology lessons in high schools, and the opportunities of 
biology teachers in high schools are not sufficient. 
(Akaydın and Soran, 1998; Yaman and Soran, 2000). 

In our constantly developing world, education systems 
are constantly being renewed. Our teachers, who are 
effective in raising future generations in a way that can 
adapt to the developments in the world, should provide 
the necessary learning environment for them to reach the 
knowledge themselves and apply what they have 
learned, instead of providing them with the theoretical 
knowledge. Based on this point, we tried to explain the 
subject of classification with metacognitive strategies, 
which is a different educational strategy, and the student 
can learn by evaluating himself, based on quantitative 
data, in our study. 
 
 
The concept of metacognition 
 
The concept of metacognition has been defined 
differently by different researchers. Originally called 
"metacognition" concept, 'cognitive knowledge', 'beyond 
cognition', 'metacognitive knowledge', 'executive 
cognition' (Senemoğlu 2007), 'metacognitive', 'way of 
using information', 'cognitive awareness' (Gelen, 2004), 
And this term is translated into our language as 

'metacognition' Özsoy (2007). As a result of the 
correspondence with the Turkish Language Association 
during Özsoy (2007) study, the translation of the term 
Metacognition into our language as 'Metacognition' was 
deemed appropriate by the Turkish Language 
Association. In this study, it was found appropriate to use 
the term 'metacognition' as metacognition. 

Metacognition is defined as thinking about thinking, 
knowing what he knows and does not know. (Livingston, 
2003; Blakey and Spence, 1990; Flavell, 1979). While 
cognition is being aware of and understanding 
information, metacognition is knowing how or by which 
technique is learned in addition to learning and 
understanding information (Wall and Higgins, 2006). 
Metacognition includes consciously structuring and 
storing the data, analyzing the information in the memory 
and retrieving the necessary information from the 
memory and being aware of this stored information 
(Flavell, 1979). D'avanzo (2003), while using 
metacognitive strategies in his study, displayed the 
following point of view: "Thinking about them, not just 
theories". 

Components of metacognition have been studied in 
different dimensions by different researchers. However, 
research on metacognition generally focuses on two main 
components. These are the knowledge of cognition and 
the regulation of cognition (Sperling et al., 2004; Flavell, 
1979; Schraw and Graham, 1997). Knowledge of 
cognition expresses how much learners learn with their 
own memory and learning methods. Regulation of 
cognition includes how learners organize their own 
learning (Gelen, 2004). Metacognition, according to 
O'Neil and Abedi (1996), involves planning, self-control, 
cognitive strategies and awareness. 

The concept of metacognition is that students should 
not just simply know what the subject is, but think about 
it. It is the individual's own cognitive skills, the functioning 
of his skills, and thinking about the points he knows and 
does not know. According to these, it is knowing when 
and how he uses the metacognitive strategies. It is the 
accurate analysis of data and processing by associating it 
with long-term memory and retrieving it from memory 
completely and accurately when necessary. 

In the literature, metacognitive strategies are thought to 
be one of the important factors in increasing the success 
of individuals (Schraw, 2009; Deseote et al., 2001; Lin et 
al., 2005; Kuiper, 2002; Yurdakul and Demirel, 2011). For 
metacognitive awareness, different strategies were 
emphasized, such as explaining metacognitive skills, 
teaching by structuring the course, teaching using various 
strategies and techniques, and teaching with cooperative 
learning techniques (Paris and Winogard, 1990). The 
most important strategy for teaching metacognitive skills 
is on the individual. The individual knows best how to 
learn concepts and how to relate the information network. 
Educators  only  guide  students in this process. Students  
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who can organize knowledge are also individuals who 
know their strengths and weaknesses in learning 
(Yurdakul and Demirel, 2011). 

To learn metacognitive strategies means that an 
individual follows the learning processes by recognizing 
himself and being aware of how he/she will learn 
(Duman, 2008; Doğan, 2013). It is observed that older 
children use the metacognitive strategies, which are 
observed to be developed around the age of 5-7, more 
effectively. It has been determined that when young 
children are given instructions on using strategies and 
reminded to use them, their learning level increases 
(Senemoğlu, 2007: 336). His study comparing verbal and 
nonverbal indicators of children's metacognitive skills 
showed that 138 subjects aged 5-6 years used 
metacognitive strategies with different ease. In addition, 
relational learning awareness was compared according to 
cognitive ability (Roebers et al., 2020). In a study where 
interdisciplinary studies were collected (Akkurt, 2020), he 
used metacognitive strategies in workshops of different 
disciplines to gain environmental awareness. 

In the light of the investigations examined, since the 
emergence of metacognitive strategies, strategy 
education has been designed and implemented mostly 
for primary and secondary school students. Although this 
is applied to the level of knowledge and strategy, they 
can be used for advanced learners. In general, 
metacognitive strategies, whose effects on language, 
history and mathematics education were examined, were 
also examined in our study. 

In his study, which is similar to our study in terms of 
content, D'avanzo (2003) enabled students to make 
inferences by choosing sections from Ecology books. He 
worked on making inferences from one scale to another. 
The students made evaluations by using the book named 
'Marine Ecology Processes'. For example, can we 
estimate the live content of the Pacific from a liter of 
water sample? Or, can we make predictions about the 
200 km long water system based on the number of living 
things of a 1 km long water system? 

The following strategies are suggested to improve 
metacognitive behaviors (Blakey and Spence, 1990; 
Duman, 2008; Doğan, 2013): 
 
- Defining what I know and what I do not know about the 
topic 
- Giving some terms about the subject and expressing his 
thoughts and thoughts about them 
- Keeping a diary for the learning process 
- Planning and Self-Regulation 
- Choosing appropriate strategies by making student 
discussions on the thinking processes at the end of the 
activities. 
- Evaluating your own learning process 
 
The  ability  of  the  student  to ask some questions about  

his/her own learning skills and get answers is considered 
metacognitive awareness. Every science discipline must 
sample the questions necessary for this awareness. 
While learning the subject of Classification (taxonomy), 
which is the subject of our research, we can list the 
sample questions that the student can ask himself as 
follows: 
 
• What is my purpose in learning to classify living things? 
• What kind of product is expected to reach when I learn? 
• What do I know about classification? 
• How much time do I need to learn about classification? 
• What should I plan to learn about this topic in the most 
effective way; How should I go about it? 
• How should I review and fix it to fix the flaws in my 
plan? 
• When I make a mistake, how should I find my mistake? 
• Is the product that I will obtain as a result of my learning 
process suitable for my expectations? 
• How should I change my planning if it is not okay? 
 
An individual who is aware of his cognitive skills, first of 
all, concentrates his attention on the subject he will learn 
and develops an appropriate attitude towards this 
subject. This concentration and attitude development 
enable the person to recognize his/her own awareness 
and to control the learning strategy. In this way, the 
person organizes himself, knows what state he is in, and 
can plan how he should move forward. He analyzes his 
plans and tries again. Then he realizes how much he 
learns, how he learns, what ways of thinking he follows, 
develops it, and turns these skills into a lifestyle. 
 
 
METHOD 
 
The problem question of our study is “There is an effect 
of teaching metacognitive strategies in biology education 
on the success of learning, ‘Classification of Living 
Beings and Conscious Individual - Habitable 
Environment,’ and their ability to use metacognitive 
strategies." Depending on our problem question, three 
sub-problems have been identified. 
 
First sub-problem: There is a significant difference 
between the students in the classes where metacognitive 
strategies will be applied and the students in the classes 
where the traditional learning approach will be applied in 
terms of learning achievement. 
Second sub-problem: There is a significant difference 
between the students in the classes where metacognitive 
strategies will be applied and the students in the classes 
where the traditional learning approach will be applied in 
terms of using metacognitive strategies. 
Third sub-problem: There is a significant relationship 
between  the changes in the scores of the students in the  
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classes in which metacognitive strategies are applied and 
their use of metacognitive strategies. 
 
 
Universe and sample 
 
The population of the study is the first grade high school 
students in the secondary schools aged 14-15 in Sakarya 
province. The sample consists of students in two grades 
of Pamukova Anatolian High School who are in the first 
grade of high school, selected from the secondary 
schools in Sakarya province, considering the quality of 
their education. The sample consists of 60 students. 
 
 
Data collection tool 
 
The research was conducted on the data obtained with 
the "Motivated Strategies for Learning Questionnaire" and 
the success scale. General information about these 
scales can be listed as follows: 
• “Motivated Strategies for Learning Questionnaire”: This 
tool was first developed by Pintrich et al. (1991) to 
determine the motivation and learning strategies of 
university students. It was adapted by Kılıç Çakmak et al. 
(2008) for 12 to 18 year old students and it was 
determined to be valid by performing confirmatory factor 
analysis. The ISSS consists of Motivation scales with 31 
items and Learning Strategies scales with 50 items. 
However, the results of the items related to metacognition 
were used in the learning strategies part of the scale. 
• An achievement test was prepared by the researcher in 
order to measure the students' knowledge about the 
subject to be covered. The achievement test consists of 
32 questions and the questions are arranged to be 
answered on a 5-point scale. As a result of the pilot 
application of the achievement test, the Cronbach alpha 
coefficient (Reliability coefficient) was found to be 0.83. 
 
 
Operation 
 
After the measurement tools to be used in the research 
were determined, the necessary documents were 
obtained from the Education Research and Development 
Department of the Ministry of Education through Gazi 
University Institute of Educational Sciences by the 
researcher. The scales were also examined by the 
Sakarya Provincial Directorate of National Education and 
application permission was obtained. Experimental and 
control groups were determined randomly. 
 
- Class sizes and students' achievement levels were 
taken into account in the selection of the experimental 
and control groups. 
- "Before  starting  the  application  of  the  research,  the  

experimental group students were informed about" 
Metacognitive Strategies "and the features of these 
activities were introduced. 
- "Achievement Scale" and "Motivation and Learning 
Strategies Scale" were applied to both groups as a pre-
test in order to determine the equivalence of the 
experimental and control groups in terms of the level of 
knowledge and it was tested whether there was a 
difference in the characteristics to be determined by tests 
between the groups. 
- The lessons in the control group were planned by the 
researcher in accordance with the traditional learning 
approach and were taught without using Metacognitive 
Strategies. 
- In the experimental group, a 13-week lesson plan was 
prepared by considering the Metacognitive Strategies 
prepared and the subjects were taught by the researcher 
under the guidance of this plan. 
- Weekly course hour of biology lesson in the first year of 
high school is 2 hours. 
- "At the end of the thirteen-week application process," 
Achievement Scale "and" Motivation and Learning 
Strategies Scale ", which were applied as a pre-test, were 
applied as a post-test to the experimental and control 
group students. 
- Pretest and posttest results were analyzed by statistical 
analysis. 
- Analyzes were given in the findings section and 
comments were made on the results. 
 
 
Data analysis 
 
In this study, independent samples t-test, frequency 
distribution, were used for independent groups. Statistical 
analysis was obtained as follows. The "t-test" was used to 
determine whether the difference between the average 
success of both groups was significantly based on the 
scores obtained from the pre-test and post-test. 
 

- Comparison of success scale results applied as pre 
and post-test between groups, 
- Comparison of the results of the GÖS scale applied 
as a pre and post-test between the groups, 
- The relationship between the results of the 
achievement scale applied as a post-test between the 
groups with the scores students got from the 
metacognitive scale. 

 
 
RESULTS 
 
Results of the success scale 
 
Achievement test was applied to the experimental and 
control  groups before starting the study. According to the  
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statistical analysis results of the t-test given in Table 1, it 
was observed that there was no statistically significant 
difference between the two groups in terms of the first 
tests of success since p > 0.05 (0.483 > 0.05). This result 
shows that the levels of both groups are close to each 
other in terms of success. 

Data were obtained as a result of the post-test applied 
at the end of a 13-week course enriched with 
metacognitive strategies. According to the statistical 
analysis results given in Table 1 (since p < 0.05), it was 
observed that there was a statistically significant 
difference between the two groups in terms of success 
posttest. 

It can be said that the students studying with 
metacognitive strategies learned better the concepts and 
events related to the units of "Classification of Living 
Beings and Conscious Individual - Habitable 
Environment". In other words, from the success test, it 
has been determined that students studying with 
metacognitive strategies increased more points than 
students studying with traditional methods. Therefore, it 
was observed that the activities prepared according to 
the    metacognitive     strategies     made    a    significant  

contribution to the learning success of the students. 
 
 
GÖS scale findings 
 
According to the statistical analysis results given in Table 
2, since the first p-value is 'p > 0.05' (0.909 > 0.05), it was 
observed that there was no statistically significant 
difference between the two groups in terms of the pre-
tests of the chest scale. This result shows that the 
knowledge levels of both groups about metacognitive 
strategies are close to each other. 

According to the statistical analysis results given in 
Table 2, the final p-value was found to be 0.000 (since 
the final p < 0.05). It was observed that there was a 
statistically significant difference between the two groups 
in terms of the posttest of the POE scale. This difference 
was that the students in the experimental group showed 
more points change. The fact that students who study 
with metacognitive strategies in the last GÖS scale get 
higher scores than students who study with traditional 
methods shows that students can acquire the desired 
competence. 

 
 
 

Table 1. Statistical analysis of achievement scale pre and post-tests of control and experimental groups according to t-test. 
 
Group Number of subjects First arithmetic mean Final arithmetic mean Initial p-value Final p-value 
Experiment group 30 9.33 19.23 0.483* 0.000* 
Control group 30 9.27 14.27 

 
 
 

Table 2. Statistical analysis of GÖS pre and post-tests of control and experimental groups according to the t-test. 
 
Group  Number of subjects First arithmetic mean Final arithmetic mean Initial p value Final p value 
Experiment group 30 85.83 152 

0.909* 0.000* Control group 30 86.17 88.58 
 
 
 
Relationship between achievement scale and GÖS 
scale findings 
 
The students were grouped according to their scores 
from the GÖS scale (such as 1, 2, 3) and the scores they 
got from the success scale with these results were subjected 
to independent sample one-way analysis of variance. 

The p-value was found to be 0.000 from the ANOVA 
Test analysis. Since the p-value is less than 0.05 (0.000 
< 0.05), the differences in the success of the groups 
affected their ability to use metacognitive strategies at the 
95% significance level. In other words, we can say that 
the relationship between the ability to use the taught 
strategies and the success scores of the groups is 
statistically significant at the 95% significance level. 

In the light of these findings, the students who have the  

lowest average of achievement test (such as 2-3), who 
have the lowest level of use of metacognitive techniques 
(such as 2-3), and those students who are better in terms 
of their degree of using metacognitive techniques (such 
as 3-4), follow the metacognitive techniques. It can be 
said that students with high usage levels (5-6) constitute 
the most successful group. 
 
 
DISCUSSION AND CONCLUSION 
 
When we consider the findings of our study, three sub-
problems are evaluated as follows: 
 
First sub-problem result: Before applying the teaching 
techniques in the study, it was statistically proved that the 
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knowledge levels of the experimental group and the 
control groups about the relevant unit were equal. A 
significant difference was found between the arithmetic 
mean of the last achievement test applied to the 
experimental and control groups. In the lesson taught 
with metacognitive strategies, the students showed more 
interest in the lesson, actively participated in the lesson, 
made comments on the subject, and thus, the 
experimental group students' success was higher than 
the control group students. 

This result is based on previous studies (D'avanzo, 
2003; Gelen, 2004; Conner and Gunstone, 2004; 
Shabaya, 2005; Yıldız and Ergin, 2007; Özsoy, 2007) in 
which metacognitive skills are tried to be gained to 
students at different and similar levels and the 
effectiveness of metacognitive strategies are determined 
(Alcı and Altun, 2007; Kılıç Çakmak et al., 2008). 
Supporting the results of previous studies, the results of 
this research and metacognitive strategies have been 
effective in learning the information. 
 
Second sub-problem result: Before the teaching 
strategies were applied, it was proved that there was no 
significant difference between the experimental and 
control groups in terms of using metacognitive strategies. 
After the application, this balance was broken and a 
significant difference between the two groups showed 
that the teaching of metacognitive strategies applied to 
the experimental group was effective. As a result; there 
was a significant difference between students in 
classrooms where metacognitive strategies were applied 
and students in classrooms where traditional learning 
approaches were applied in terms of developing and 
using their metacognitive strategies. 

Supporting the results of previous studies, the results of 
this research show that metacognitive skills can be 
improved through teaching (D'avanzo, 2003; Gelen, 
2004; Conner and Gunstone, 2004; Shabaya, 2005; 
Yıldız and Ergin, 2007; Özsoy, 2007; Alcı and Altun 2007; 
Kılıç Çakmak et al., 2008). 

 
Third sub-problem results: In the results of the first and 
second sub-problems, a significant difference was 
observed between the experimental and control groups, 
and the difference was in favor of the experimental group 
and was significant. However, it was thought whether this 
difference is related to the development in the use of 
metacognitive strategies. The scores obtained from the 
last achievement test and the last GÖS scores were 
found to be related according to the independent sample 
one-way analysis of variance. 
 
 
RECOMMENDATIONS 
 
Biology   lesson   gives   the   impression  of   a   boring,  

memorized lesson to the students because it is generally 
presented as a set of theoretical information by teachers. 
For this reason, interest in biology was very low, and the 
desired level of teaching success could not be reached 
completely. 

With the effect of different learning techniques that can 
be applied differently from traditional learning methods, 
the biology course should take the form of a lesson that 
attracts the attention of students, they observe and 
wonder in daily life, and where they can find many living 
things and events (Atılboz, 2001; Atıcı and Doğan, 2004; 
Akkurt, 2020). 

Therefore, great attention should be paid to biology 
education by all countries of the world, and various 
methods should be developed to increase the quality of 
this teaching. 

In many studies, the methods and techniques used as 
the reason for failure in all courses have been shown 
(Tay, 2005). 

The following suggestions for the success of the 
biology course can be listed in the light of the findings of 
this study, which proves that the biology course, which is 
taught using metacognitive strategies, is more efficient: 
 

- In biology teaching, in schools, new methods and 
techniques that are creative and interesting should be 
used by moving away from traditional learning methods 
based on memorization. 
- With the teaching of metacognitive strategies, 
students' skills of using success and strategies 
increase. For this reason, metacognition can be used 
as a useful tool to develop the ability to identify living 
things, which are among the secondary education 
curriculum and play an important role in the 
development of students, and to classify them 
according to their characteristics. In this direction, 
teaching supportive of metacognitive skills should be 
done in all teaching processes. 
- Teachers and especially prospective teachers should 
be equipped with knowledge and skills about using 
metacognitive strategies in teaching biology.  

 
In the light of the findings of this study, which proves that 
biology education, which is taught by teaching 
metacognitive strategies, is more efficient, the following 
study suggestions can be listed for the success of all 
training: 
 

- Examining the effect of metacognition on courses 
other than biology may provide useful results. In the 
literature review for this research, it was seen that 
metacognitive skills were mostly associated with 
language and mathematical skills. In addition, practices 
were generally made at the primary education level. 
Therefore, in light of these studies, metacognitive 
strategies    should    be    studied   at   the   secondary  
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education level and in different fields. Especially 
chemistry, physics, science, social studies, and arts 
fields. 
- In a different study, the effect of teaching 
metacognitive strategies on the permanence of 
learning can be investigated.  
- How should the secondary education program be 
developed to gain metacognitive knowledge and skills? 
The answer to the question can be searched. 
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