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Abstract: This study aims to determine the effect of teaching the 
“Cell and Divisions” unit in the science course with concept maps 

on the academic achievement of 7th grade middle school students. 

In order to achieve the stated purpose, a mixed method approach 

using an explanatory sequential design was used. The study group 

of the research consisted of 30 middle school students studying in 
the 7th grade. Convenience sampling method was used in sample 

selection. In this five-week long implementation, the control group 

was taught by the teacher according to the current science curricu-
lum in the textbook, while the experimental group was taught a les-

son enriched with concept maps. Quantitative data were obtained 
with the Science Attitude Scale (SAS) and the Cell and Divisions 

Achievement Test (CCDAT). The “Semi-structured Interview 

Form” developed by the researchers was used as a qualitative data 

collection tool. Descriptive statistics, Mann Whitney U test and 

Wilcoxon Signed Rank test were used to analyze quantitative data. 
Qualitative data were analyzed descriptively by content analysis 

method. In the post-application analysis results, while there was no 

statistically significant difference between the pretest results of the 
control and experimental groups, statistically significant results 

were found in favor of the experimental group in the post-test aca-

demic achievement scores. Interviews with the students revealed 
that concept maps contributed significantly to their learning. 
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Introduction 

ITH THE emergence of international competition in the fields of 

science, physics, and technology in the past century, the im-

portance of science education has rapidly increased in various ar-

eas (Akdeniz et al., 2000; Tekindur, 2022). Science education stands out 

among the courses that can provide these characteristics (Aydın & Kılıç-

Mocan, 2022). Science education aims to develop problem-solving skills 

through mental processes rather than memorizing and solving problems 

(İncekara, 2023).  

Although science-related concepts are taught correctly in school, stu-

dents may need clarification about these concepts in their minds in everyday 

life (Kutluca, 2021). Therefore, it is necessary to prefer teaching methods 

that can attract students’ interest in science classes and enable them to con-

nect new knowledge with prior knowledge (Çiftçi & Aydın, 2023). Concepts 

categorize similar objects, people, events, ideas, and processes (Bulut et al., 

2021). They are the building blocks of knowledge and enable the categoriza-

tion of knowledge in the mind. There are numerous concepts and relation-

ships between concepts in science courses. Therefore, teaching concepts is 

crucial in science education (Aydın & Balım, 2007). 

The methods of instruction which are used in a course have a signifi-

cant impact on obtaining effective results from the learning process. Individ-

uals must reorganize and store their perceptions with previously acquired 

knowledge for meaningful learning (Ülgen, 1997). Concept maps play an 

important role in meaningful learning and are one of the methods for associ-

ating, structuring, and visualizing information in individuals’ minds. Con-

cept maps are tools to facilitate meaningful learning and the transfer of in-

formation to long-term memory (Oluk & Ekmekçi, 2017). 

Concept maps are developed based on David Ausubel’s theory of 

Meaningful Learning. Ausubel believes that new information needs to be 

integrated with existing information (Çiftçi & Aydın, 2023). Concept map-

ping is a teaching method that visualizes the interconnected relationships be-

tween concepts from general to specific (Akbaş, 2019). As they create con-

cept maps, students learn to connect concepts logically (Turan-Oluk & 

Ekmekçi, 2016). In these learning processes, teachers can observe students’ 

thinking processes. It is possible in this way to identify the concepts in which 

students are struggling to learn, and corrections can be made regarding their 

misconceptions (Yıldırım & Çelik, 2022). 

The studies in the literature on concept mapping indicate that concept 

maps enhance students’ academic achievement and motivation when created 

together with students (Aslan, 2022; Bulut, 2021; Demirci & Memiş, 2021; 

Güçlüer, 2006; Sarıkaya et al., 2010; Üstün, 2003). However, it is observed 

that the number of studies on using the concept mapping technique for the 

W 
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7th-grade cell and division unit is insufficient in the literature. Furthermore, 

studies indicate that students find it challenging to understand the processes 

related to cell division as concepts such as chromosome, homologous chro-

mosome, and chromatid are confusing (Knippels et al., 2005). Additionally, 

cell and division topic can be challenging for students in terms of visualizing 

and structuring concepts in their minds (Aksakal et al., 2015). 

Orak (2022) investigated the impact of concept mapping-based edu-

cation based on a constructivist approach on students’ academic achievement 

and attitudes in terms of teaching the topic of renewable energy sources in 

science. The research indicated that the experimental group receiving con-

cept mapping-based education had a higher score increase. The studies by 

Elmas et al. (2022) and Bulut et al. (2022) reported that teachers rarely use 

concept maps for assessment purposes. Elmas et al. (2022) attributed it to the 

teachers’ inclination towards traditional assessment methods. They stated 

that it was due to the large class sizes and limited time.   

Considering that the current education system values the relation-

ships between information more than rote memorization, this study explores 

the importance of concept maps and their impact on student learning by in-

vestigating their effect on student achievement. This study can be beneficial 

for all fields within the evolving education process. This research aims to 

answer the following question: What is the effect of teaching the “Cell and 

Division” unit to 7th-grade middle school students using concept maps on 

their academic achievement? 

The research subproblems which were formulated within the scope of 

the defined problem statement are as follows: 

1. Is there a statistically significant difference between the attitudes of 

the experimental and control groups towards science classes? 

2. Is there a statistically significant difference between the experi-

mental and control groups’ pretest scores regarding academic 

achievement? 

3. Is there a statistically significant difference between the academic 

achievement pretest and post-test scores of the control group? 

4. Is there a statistically significant difference between the experi-

mental group’s academic achievement pretest and post-test scores? 

5. Is there a statistically significant difference between the experi-

mental and control groups’ post-test scores in terms of academic 

achievement? 

6. What are students’ opinions regarding teaching the cell and division 

topic using concept maps? 
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Figure 1. Early Models of Pro-Environmental Behavior. 

 

 

 

Figure 2. Theory of Reasoned Action (Ajzen & Fishbein, 1980). 

 

 

 

Figure 3. Models of Predictors of Environmental Behavior (Hines et al., 
1986). 

 



Kaymaz & Doğru. (Turkey). Secondary School 7th Grade Cell and Division. 

SIEF, Vol.21, No.2, 2024 3388 

 

Figure 4. Model of Ecological Behavior (Fietkau & Kessel, 1981). 

 

 

 

 

Figure 5. Barriers between Environmental Concern and Action (Blake, 
2007). 
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Figure 6. Model of Pro-Environmental Behavior (Kollmuss & Agyeman, 
2002). 

 

 

Method 

Research Design 

This study employed a mixed-methods approach using an explanatory se-

quential design. Mixed methods involve quantitative and qualitative methods 

to obtain more reliable data on the research topic (Şimşek, 2015). In an ex-

planatory sequential design, quantitative data is collected and analyzed first, 

followed by qualitative data acquisition. 

Individual quantitative and qualitative data analyzes are integrated 

and interpreted in the discussion section (Cresswell, 2008). A quasi-

experimental method was employed to test the effectiveness of the applica-

tion. It aims to determine the application’s impact on the participants. 

Study Group 

The research was conducted with 7th-grade students from a public middle 

school in the Central Anatolian Region in Türkiye. Fifteen students were in 

the control group, and 15 were in the experimental group. The groups were 

formed as two classes so that the academic achievement levels were bal-

anced based on the average scores from previous years. The study was con-

ducted during the fall semester of the 2021-2022 academic year. In the quali-

tative phase of the study, interviews were conducted with the students in the 
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experimental group to determine their opinions on the concept mapping 

technique. 

Data Collection Tools 

Science Attitude Scale (SAS) 

Before starting the study, an attitude test was applied to the students in the 

experimental and control groups to assess their attitudes towards the science 

course, as the differences in the attitudes between the groups could potential-

ly affect the effectiveness of the applied method. The Science Attitude Scale 

(SAS), developed by Keçeci and Kırbağ-Zengin (2015), was used with the 

necessary permissions obtained from the developers. The scale consists of 31 

five-point Likert-type items. The response options for the test are “strongly 

disagree, disagree, neither agree nor disagree, agree, strongly agree.”  The 

reliability of the scale was calculated as 0.90 by the developers. Additionally, 

our reliability assessment for the scale yielded a value of 0.92, indicating re-

liability.  

Cell and Division Achievement Test (CDAT) 

In order to obtain quantitative data at the beginning of the study, measure the 

students’ prior knowledge of the topic, and assess their final achievement at 

the end of the research, a multiple-choice CDAT scale (Coşkun, 2019) was 

used after the necessary permission was obtained from the author. CDAT 

scale consists of 25 items and was used to collect quantitative data. The test 

development studies by Coşkun (2019) defined the reliability coefficient of 

the test as 0.78 through KR-20 analysis. Our reliability calculations yielded a 

KR-20 reliability coefficient of 0.80. It indicates that the test is reliable. 

Interview Form 

The qualitative data in the study was obtained through semi-structured inter-

views. After the researchers developed the semi-structured interview form to 

collect qualitative data, it was reviewed by two field experts. Then, the final 

version of the interview form was applied to the 15 students in the experi-

mental group. The form which was used in the interview aims to gather stu-

dents’ opinions on the concept mapping technique and includes questions 

such as “What benefits did this technique provide for you?”, “Did you en-

counter any difficulties with this technique?” “Do you think there are any 

negative aspects of the teaching method we applied in this unit that you did 

not like?” Experts in the field reviewed the questions in the interview form 

to ensure their suitability for the primary purpose of the thesis. It also serves 
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to ensure its content validity (Eroğlu, 2009). Additionally, the coefficient of 

agreement between the experts was calculated to be 0.86. 

Data Collection 

This study collected quantitative data with a single-group quasi-experimental 

method. Before the implementation, the class of 30 students was divided into 

two groups of 15 students, each according to their science course averages in 

the previous years. Before the implementation phase, an attitude test was 

administered to both groups to determine the student’s current attitudes to-

wards the science course. Then, the “Cell and Division Achievement Test” 

(CDAT) was applied as a pretest. The pretest scores showed that students in 

both groups had similar prior knowledge about the topic. The same teacher 

taught the selected topic in both control and experimental groups for 20 les-

son hours for five weeks, starting from the lesson following the test. In the 

experimental group, the concept mapping technique was introduced to the 

students, concept maps were actively used at every stage of the lessons, and 

students were encouraged to create their maps. The lessons in the control 

group were taught according to the existing science curriculum in the text-

book. The CDAT was administered again as a post-test to determine the aca-

demic achievement levels of the students in the control and experimental 

groups. After the quantitative data were collected, statistical analyzes were 

performed. Qualitative data were then collected to explain the results of the 

quantitative data. The researchers prepared A semi-structured interview form 

to collect qualitative data. 

Data Analysis 

The data analysis in the study was conducted using the IBM-SPSS v25 soft-

ware package. First, the variables’ conformity to the normal distribution was 

tested.  

According to the Shapiro-Wilk test, the data obtained from the 

CDAT pretest, CDAT post-test, and Science Attitude Scale were found to 

have a normal distribution within the single group and the control and exper-

imental groups. However, the Shapiro-Wilk test indicated that the post-test 

results as a single group did not exhibit normality. Some of the histogram 

graphs showed results close to the standard distribution curve, and the divi-

sion of skewness-kurtosis values by their standard errors resulted in a value 

of + - 1.96 (George & Mallery, 2016; Tabachnick & Fidell, 2006). However, 

considering the size of the data set, it is more appropriate to use non-

parametric tests for groups with less than 20 samples (Büyüköztürk, 2011). 

In this regard, the Wilcoxon test was used to determine the difference be-

tween the pretest and post-test within the groups, and the Mann-Whitney U 
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test was used to determine the difference between the control and experi-

mental groups in terms of the pretest, post-test, and Attitude Scale. Accord-

ing to Fritz, Morris, and Richler (2012, p.12), the effect size (r) is calculated 

to state the statistical difference in Mann-Whitney U and Wilcoxon Marked 

Rows tests. Cohen (1992) stated that an r value of 0.10 should be considered 

small, 0.30 moderate, and 0.50 large effect size. The square of the effect size 

(r²) is used to determine how much of the difference in the dependent varia-

ble results from the independent variable (Cohen, 1988). 

In the evaluation of qualitative data, the students’ statements were 

transcribed and subjected to descriptive content analysis. The interview data 

were evaluated individually for each student, and example student statements 

were directly presented.  

Findings 

The first research question investigated whether there is a statistical differ-

ence between the experimental and control groups’ attitudes towards science. 

Table 1 shows the results of the Mann-Whitney U Test conducted to deter-

mine the difference between the experimental and control groups in terms of 

their attitudes towards science. 

According to Table 1, it has been determined that there is no statisti-

cally significant difference in the attitudes towards science of the experi-

mental (Median Rank = 16.37, p > 0.05) and control (Median Rank = 14.63, 

p > 0.05) group students. 

The second research question investigated whether there is a statisti-

cally significant difference between the pretest scores of the experimental 

and control groups in terms of academic achievement. Table 2 presents the 

results of the Mann-Whitney U Test conducted to determine if there is a dif-

ference in the pretest scores between the experimental and control groups 

regarding their achievement in CDAT. 

As seen in Table 2, no statistically significant difference was deter-

mined in the achievements obtained from the pretest CDAT between the ex-

perimental group (Rank Sum = 14.93, p > 0.05) and the control group (Rank 

Sum = 16.07, p > 0.05) of students. 

The third research question investigated whether a statistically signif-

icant difference exists between the control group’s academic achievement 

pretest and post-test scores. Table 3 presents the results of the Wilcoxon 

Test, which was conducted to determine whether there is a difference be-

tween the control group’s post-test and pretest scores regarding their 

achievement in CDAT. 

The pretest and the post-test scores of the control group were exam-

ined in Table 3. It can be stated that CDAT post-test achievements are  
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Table 1. Mann Whitney U Test Result on the Attitudes of Experimental and 
Control Groups towards Science Course. 

Variable Group N Avg. Rank Total Rank U Z p 

Attitude 
Control 15 14.63 219.50 

99.500 -0.541 0.595 
Experimental 15 16.37 245.50 

 

 

 

Table 2. Mann Whitney U Test Results for Pretest Scores Obtained from CDAT 
by Experimental and Control Groups. 

Variable Group N Avg. Rank Total Rank U Z p 

CDAT 
Control 15 16.07 241.00 

104.000 -0.357 0.744 
Experimental 15 14.93 224.00 

 

 

 

Table 3. Wilcoxon Test Results for the Control Group's Post-Test and Pretest 
Scores in CDAT. 

Variable 
Pretest 
Post-Test 

N Avg. Rank Total Rank Z p 

Control 
Negative Rank 5 4.17 12.50 

-2.315* 0.021** 
Positive Rank 10 7.85 78.50 

*Based on the Negative Ranks; **p<0.05 

 

 

 

 

significantly higher than pretest achievements (z = -2.315, p < 0.05). The 

calculated effect size is r = 0.60, indicating a large effect. Additionally, 36% 

of the difference (r
2
) can be attributed to the independent variable (teaching 

method). Therefore, it can be concluded that the lessons taught according to 

the current science curriculum in the textbook impact students’ learning of 

the subject. 

The fourth research question investigated whether a statistically sig-

nificant difference exists between the experimental group’s academic 

achievement pretest and post-test scores. Wilcoxon Test results are provided 

in Table 4 to determine if there is a significant difference between the post-

test and pretest scores of the experimental group in terms of CDAT 

achievement. 

According to Table 4, the pretest and post-test scores of the experi-

mental group were examined. It can be stated that the students’ CDAT post-
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test achievements are statistically significantly higher than their pretest 

achievements (z = -3.421, p < 0.05). The calculated effect size is r = 0.88, 

indicating that the implemented intervention has a substantial effect. Fur-

thermore, 77% of the difference (r
2
) can be attributed to the independent var-

iable (concept mapping application). Therefore, it can be concluded that the 

concept mapping instructional model is effective for students.  

The fifth research question investigated whether there is a statistical-

ly significant difference between the experimental and control groups’ post-

test scores in terms of academic achievement. The results of the Mann-

Whitney U Test, which was performed to determine whether there is a dif-

ference between the post-test results of the experimental and control groups 

in their achievements in CDAT, are given in Table 5. 

According to Table 5, CDAT post-test achievements in the Experi-

ment (Rank Mean = 23.00, p < 0.05) and Control (Rank Mean = 8.00, p < 

0.05) groups show a statistically significant difference. The calculated effect 

size is r = 0.86, indicating the application has a substantial effect. 74% of the 

difference (r
2
) is due to the process applied (concept mapping application). 

Given these results, it can be stated that teaching cells and division supported 

by the concept mapping applied to students is more effective than the current 

science curriculum in the textbook. 

The sixth research question investigated students’ opinions regarding 

teaching the cell and division topic using concept maps. The findings of how 

students found the technique applied in the course are given in Table 6. 

Table 6 analyzes students’ answers to the interview question: “How 

did you feel about the course processing technique we applied in the cell and 

division unit?” The most frequency-generating code (f = 11) was “easy and 

persistent”. The code (f = 2) that generated the second highest frequency was 

“fun”. In addition, the expressions (f = 1) “concise and concise” and (f = 1) 

“visualizer” were also expressed by one student each. In this regard, the fol-

lowing examples can be given to students’ answers: 

 

“I think that this technique was fun.” (S8) 

“... it is impressive that it presents the subject visually” (S2) 

“... presents the subject shortly and concisely.” (S12) 

“... a technique that makes us easy to grasp and minimises forgetting.” (S1) 

 

The findings for the benefits of the applied technique are given in 

Table 7. 

According to the information in Table 7, the student answers to the 

interview question “What benefits the applied technique has provided you?”  
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Table 4. Wilcoxon Test Results for the Post-Test and the Pretest Scores of the 
Experimental Group in CDAT Achievement. 

Variable 
Pretest 
Post-Test 

N Avg. Rank Total Rank Z p 

Experimental 
Negative Rank 0 0.00 0.00 

-3.421* 0.001** 
Positive Rank 15 8.00 120.00 

 

 

 

Table 5. The Results of Mann Whitney U Test on the Difference between the 
Post-Test Results of the Experimental and Control Groups in Their Achieve-
ments in CDAT. 

Variable Group N Avg. Rank Total Rank U Z p 

CDAT 
Control 15 8.00 120.00 

120,000 -4,690 0.000* 
Experimental 15 23.00 345.00 

 

 

 

Table 6. Findings on How Students Regard the Technique Used in the Course. 

Code   F 

Easy and Lasting       11 

Short and concise   1 

Illustrative   1 

Entertaining   2 

 

 

 

Table 7. Findings for the Benefits of Applied Technique. 

Code   F 

Visualization of learning   8 

Connection building within the topic   2 

Simplification of the subject   1 

Facilitation of learning   1 

Encouraging the student   3 
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are examined. The most frequency-generating code (f = 8) was “visualiza-

tion of the subject”, and the second most frequency-generating code (f = 3) 

was “encouraging the student”. The third code (f = 2) that created the most 

frequency was “connection building within the topic”, and the fourth code (f 

= 1) that formed the least frequency was “simplification of the subject” and 

“facilitation of learning”. In this regard, the following examples can be given 

to students’ answers: 

 

“It encouraged me to learn about the topics in this unit, so it motivated me.” 

(S13) 

“It has a facilitating effect on the subject.” (S1) 

“... has a visualizing effect.” (S11) 

“Thanks to the arrows on the map, I learned how words relate to each other.” 

(S9) 

“It gave a simplifying effect on the subject.” (S5) 

 

The findings on why the applied technique is useful are given in Ta-

ble 8. 

Table 8 examines the student answers to the interview question 

“Why do you think this technique is useful?” The most frequency-generating 

code (f = 9) was “revealing different views”, and the second most frequency-

generating code (f = 2) was “providing easy learning”. The third most fre-

quent codes (f = 1) are “providing a fun learning environment” and “provid-

ing detailed learning”. In this regard, the following examples can be given to 

students’ answers: 

 

“... enabled us to learn the information in detail.” (S8) 

“... allowed us to learn topics easily...” (S13) 

“... topics become much fun” (S15) 

“Information becomes more permanent” (S10) 

“It is useful because different ideas are united in one picture.” (S6) 

 

The findings for the disadvantages of the applied technique are given 

in Table 9. 
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Table 8. Findings on Why the Applied Technique is Useful. 

Code   F 

Revealing different views   9 

Providing permanent learning   2 

Creating a fun learning environment   1 

Providing easy learning   2 

Providing detailed learning   1 

 

 

 

Table 9. Findings on the Disadvantages of the Applied Technique. 

Code   F 

There is no negative aspect.   13 

Complicated   1 

Time-consuming   1 

 

 

 

Table 10. The Findings on the Effects of the Negative Aspects of the Applied 
Technique on Student Learning. 

Code    F 

It did not affect me negatively   13 

I was hard at first   1 

It took time   1 

 

 

 

Table 11. Findings on Where Students were Challenged Most When Applying 
the Technique. 

Code   F 

I had no difficulty   13 

I had a hard time understanding   1 

It took too much time   1 
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Table 9 analyzes the students’ answers to the interview question: 

“Are there any negative/disliking aspects of the technique we applied in the 

cell and divisions unit?” The most frequency-generating code (f = 13) was 

“no negative aspect”, and the second most frequency-generating codes (f = 1) 

were “complex” and “time-consuming”. In this regard, the following exam-

ples can be given to students’ answers: 

 

“... it takes time to draw a concept map.” (S14) 

“Some concept maps are complex.” (S15) 

“Not negative this technique never...” (S12) 

 

The findings on the negative effects of the applied technique on stu-

dent learning are given in Table 10. 

Table 10 analyzes the student answers to the interview question: 

“Did these negatives affect your learning? If yes, how did it affect you?”  

The most frequency-generating code (f = 13) was “no negative aspect”, and 

the second most frequency-generating codes (f = 1) were “I was hard at first” 

and “it took time”. In this regard, the following examples can be given to 

students’ answers: 

 

“Concept maps took much time.” (S2) 

“At first, I had a hard time understanding concept maps.” (S1) 

“... my learning was unaffected.” (S15) 

 

The findings on where students were challenged most when applying 

the technique are given in Table 11. 

Table 11 analyzes the students’ answers to the interview question: 

“Where did you have the most difficulty?” The most frequency-generating 

code (f = 13) was “I had no difficulty”, and the second most frequency-

generating codes (f = 1) were “I had a hard time understanding” and “It took 

too much time”. In this regard, the following examples can be given to stu-

dents’ answers: 

 

“... ... it takes time to draw a concept map.” (S2) 

“I had a hard time understanding some concept maps.” (S1) 

“... I can state that I had no difficulty.” (S3) 
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Table 12. Findings on Whether This Technique Was Useful When Used by 
Students while Studying at Home. 

Code   F 

It was absolutely useful   11 

It was partly useful   3 

It would definitely be useful if I had used it   1 

 

 

 

Table 13. Findings on Whether Students Want to Use the Applied Technique 
in Other Units of Science Course. 

Code   F 

All science topics   9 

Force and movement   1 

Systems in our body   2 

Matter and its nature   2 

Conduction of electricity   1 

 

 

 

After learning the applied technique, the findings on whether this 

technique was useful when used by students while studying at home are giv-

en in Table 12. 

Table 12 shows the answers to the question, “Do you think it is use-

ful to use the applied technique when studying at home?” The most frequen-

cy-generating code (f = 11) was “It was absolutely useful”, and the second 

most frequency-generating code (f = 3) was “It was partly useful”. The third 

most frequency-generating code (f = 1) was “it would definitely be useful if I 

had used it”. In this regard, the following examples can be given to students’ 

answers: 

 

“... I did not use it, but I think it would definitely be useful if I had used it.” 

(S2) 

“It benefited me in some ways” (S10) 

“It was definitely useful when I used it...” (S9) 

 

The findings of whether students want to use the applied technique in 

other units of science course are given in Table 13. 
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Student answers to the interview question “Do you want this tech-

nique to be used in other units in science course?” are analyzed in Table 13. 

The most frequency-generating code (f = 9) was “all science topics”, and the 

second most frequency-generating codes (f = 2) were “systems in our body” 

and “matter and its nature”. The codes that generated the third highest fre-

quency (f = 1) were the units of “force and movement” with “conduction of 

electricity”. In this regard, the following examples can be given to students’ 

answers: 

 

“I would like it to be used in the unit conduction of electricity.” (S1) 

“I would like it to be used in the unit matter and its nature.” 

“I would like it to be used in the unit systems in our body” (S12) 

“I would like it to be used in the unit force and movement.” (S6) 

“I would like it to be used in all topics of science.” (S13) 

 

In addition, the experimental group students identified concept maps 

as a useful technique during the interview. While 13 students did not regard 

concept maps as a challenging technique, two students stated they had little 

difficulty. Fourteen students stated that they used the concept maps tech-

nique while studying at home, but one student stated that they did not use it 

at home. 

Discussion and Conclusion 

The present research investigated the effect of teaching the “Cell and Divi-

sion” unit in the science lesson of secondary school 7th-grade students with 

concept maps on the academic achievement of the students. Since students’ 

attitudes towards the course could affect their academic achievement, both 

groups’ attitudes to the course were evaluated before the study. As a result of 

the analysis, no statistically significant difference was obtained between the 

groups. According to this result, it was found that the students in both groups 

had equal attitudes towards the science course. Therefore, it is acceptable 

that the difference that may arise from teaching will result from the method.  

In comparing the control group’s achievement in cell and division 

pretest and post-test averages, a statistically significant increase was deter-

mined in the students’ post-test achievement averages compared to their pre-

test achievement averages. This increase in student achievement concludes 

that teaching the topic based on the current science curriculum in the text-

book is effective for students’ academic success. The comparison between 

the experimental group’s cell and division pretest and post-test averages 
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concludes an increase in student achievement with a statistically significant 

difference when teaching the topic with the support of concept maps. This 

increase in student achievement reveals that teaching the topic with a con-

cept map is effective for student academic success. 

The current science curriculum in the textbook and the teaching 

model supported with concept maps effectively affect students’ success. 

However, the relationship between the post-tests of the control and the ex-

perimental group should be examined to determine which model is more ef-

fective on student achievement. 

The analyses were studied to determine whether the experiment and 

control groups observed a statistical differentiation in their cell and division 

post-test scores. The findings revealed that the academic achievements of the 

experimental group in which concept maps were used were more positively 

influenced than the current science curriculum in the textbook. 

The students stated that they found concept maps to be a fun tech-

nique that provides easy and persistent information shortly and concisely, 

facilitating learning with visuals. All the students who participated in the in-

terview regarded concept maps as useful. The findings demonstrated that 87% 

disagreed that there may be a negative aspect of concept maps. About 93% 

of the participants said they used concept maps while studying at home. As 

all participants provided the name of a topic for which concept maps can be 

used in science courses, the students found this technique useful. 

According to Bahar, Johnstone, and Hansell (1999), students are 

challenged in biology due to the abstraction of the concepts of biology and 

the complexity of their relation to each other. Lewis and Wood-Robinson 

(2000) argue the necessity of teaching genetic terminology in an order as the 

structure of information and then the interpretation of information for quality 

education. 

In the present study, the topic of cell and divisions was instructed 

with the support of concept maps. It was observed from the analysis of quan-

titative findings that the experimental group knew the concepts of cell divi-

sions and phases of cell divisions. Based on these results, it may be conclud-

ed that the concept-maps-assisted education contributed positively to stu-

dents’ academic success. In this regard, the present study parallels the study 

by Bahar, Johnstone, and Hansell (1999) and Lewis and Wood-Robinson 

(2000). 

Banet and Ayuso (2000) and Stewart (2011) reported that chromo-

some and gene relationships are difficult to learn, and the current methods 

and books must change. Özatlı (2006), Özdemir (2005), Saka and Akdeniz 

(2006), and Temelli (2006) state that students have difficulty learning the 

concepts of cells, DNA, chromosomes, and genes and cannot make distinc-

tions between these concepts. 
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In the present research, the students found it challenging to establish 

relationships between chromosome, gene, DNA, and nucleotide concepts. 

When our data was examined, it was understood that students could not 

identify the relationships between these concepts during the pretest stage, 

where their test results were low. Based on the results of the post-test, it was 

observed that the experimental group students were more able to establish 

these inter-conceptual relationships than the control group. When more con-

cept maps are included in textbooks, students will also enhance the level of 

their inter-conceptual relationship. In this regard, the present study coincides 

with researchers such as Banet and Ayuso (2000), Stewart (2011), Özatlı 

(2006), Özdemir (2005), and Temelli (2006). The students stated during the 

interviews that they found concept maps useful and used them fondly while 

studying. Therefore, it can be concluded that giving more space to the con-

cept maps in the lessons will be useful. This qualitative result supports quan-

titative results. 

Gözmen (2008) emphasized that teaching techniques in the teaching 

of biology subjects should be supported by questions/answers to consolidate 

knowledge. Şahin and Ulucan (2023) concluded in their studies that rather 

modern and different teaching techniques should be preferred for students to 

learn concepts. In the present study, the achievement test averages of the ex-

perimental group are statistically higher than that of the control group. These 

results are in parallel with the work done by Gözmen (2008) and Şahin and 

Ulucan (2023). In addition, concept maps were described as a useful method 

by students in the interviews. These results also support the quantitative data 

in the present study. Gözmen (2008) emphasized that the science textbooks 

in our country are lacking in supporting the goals of science education, and 

they consequently do not provide opportunities for meaningful learning. 

Therefore, they concluded that activities and teaching supported with differ-

ent techniques will positively contribute to the students.  

In the present study, the experimental group students indicated they 

enjoyed being educated with the concept map. It can be said that this element 

affects the increase in students’ achievements in this group. In this context, 

the present study is similar to the study by Gözmen (2008). In addition, the 

answers to the interview questions include the students stating that they 

achieved permanent learning with the concept maps. Another significant 

conclusion from the interviews is that, as the same teacher conveyed the top-

ic to both groups, the difference resulted from the technique used. This de-

termination indicates that the present qualitative results support the quantita-

tive results of the present study. 

Karacı and Güleç (2019) stated that using concept maps moves stu-

dents forward in terms of academic achievement compared to traditional 

methods. Oluk and Ekmekçi (2017) stated that it is appropriate for students 

to create a concept map with their knowledge in order to observe the rela-
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tionships among the science concepts. It has been determined in the present 

study that the students who created concept maps were more successful aca-

demically than the other students. Since there was a discussion environment 

in the groups trying to create concept maps, the students could state their 

ideas freely. It has been observed that the students who learn the concepts 

incorrectly had the chance to learn correctly from their classmates. Therefore, 

our study contains results similar to the studies by Karacı and Güleç (2019) 

and Oluk and Ekmekçi (2017). The experimental group students indicated in 

the interviews that they often used concept maps to answer questions. In ad-

dition, the fact that they stated they had used this technique while studying at 

home reveals that concept maps are an important factor in understanding the 

subject. Qualitative data obtained in this context support the quantitative data 

in the present study. 

In their study, Taşkın (2017) stated that using more sensory organs in 

learning enables a more permanent learning experience. In concept-map-

assisted education makes use of multiple sensory organs in learning. Thanks 

to the discussion environment during the formation of concept maps with 

students, they are thought to learn the topic fully, correctly, and permanently.  

The present study shows a significant increase in the academic 

achievements of students in a positive direction as a result of the concept 

map-assisted educational applications. Accordingly, the present results have 

been produced in parallel with the studies by Taşkın (2017). It was also not-

ed in the interviews with students that the concept maps affect students due 

to their visual form, which increases success. The qualitative data obtained 

in this context supports the quantitative data in the present study. 

Bolat and Karamustafaoğlu (2021) noted that students liked the con-

cept maps technique. Students enjoyed creating a concept map in groups, 

increasing their willingness to continue the course. In the present study, the 

students enjoyed the science course supported with concept maps. In addi-

tion, the students stated in the interviews that they would create concept 

maps themselves while studying, which indicates that they enjoyed this 

technique. In this regard, the present research has provided similar results to 

Bolat and Karamustafaoğlu’s (2021). 

Bulut, Turan-Oluk and Ekmekçi (2021) stated that the concept map 

technique improves students’ point of view in science classes based on stu-

dent interviews. In the interviews of the present study, the students stated 

that they learned to look at the topic from different perspectives thanks to 

concept maps. They also noted that the concept map technique is useful be-

cause it is persistent and relational, providing different points of view and 

detailed learning. They stated that they use concept maps indirectly in re-

membering information. Therefore, it may be said that the present finding 

parallels the study by Bulut, Turan-Oluk, and Ekmekçi (2021). 
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The students’ attitudes towards science courses in the experimental 

and control groups in the present study are equal. In the present research, a 

15-student control group studied the unit cell and divisions based on the sci-

ence curriculum, while a 15-student experimental group studied it with con-

cept maps. The research results concluded that the group supported with 

concept maps was more successful in academic achievement. It is assumed 

from the qualitative data that using concept maps may have increased suc-

cess because it makes the lesson fun. In addition, creating concept maps for 

students enables them to see their shortcomings and allows them to manage 

learning processes. Accordingly, those in the experimental group were able 

to learn new information from their classmates and found the opportunity to 

correct their misconceptions. 

It may be observed that there is no difference between the control and 

experimental groups in terms of their pretest results (p > 0.05, Table 4.2). In 

the post-test after the application, statistically significant results were ob-

tained between the groups in favor of the experimental group (p < 0.05, Ta-

ble 4.7). When the CDAT results of the control and experimental groups 

were compared, it was noted that eight problems marked incorrectly in the 

control group were marked correctly in the experimental group. Following 

the interviews conducted to explain this phenomenon, it was concluded that 

the element which caused this difference was the course processing tech-

nique itself. The quantitative data also supports the greater success of the 

experimental group in the unit “Cell and Division” with concept maps. The 

quantitative results coincide with the qualitative data, revealing the concept 

maps’ effect. In this regard, the quantitative data in the present study also 

support the qualitative results obtained.  

When the results are evaluated as a whole, it may stated that teaching 

lessons with concept maps increases students’ interest in the lesson, allows 

them to learn together, encourages self-learning, prevents the formation of 

misconceptions, provides pleasure from learning, causes easier understand-

ing of lessons presumed as difficult, and consequently leads to a positive ef-

fect on course achievement. When more concept maps are included in text-

books, students will also enhance the level of their inter-conceptual relation-

ship. Thus, many of the topics regarded as difficult could be easier to learn, 

and meaningful learning will be achieved as well. In this respect, it is as-

sumed to be beneficial for teachers to use this technique when teaching and 

to include it more in textbooks. 

Recommendation 

The following recommendations are presented as a result of the present 

study. 
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1. Since this study was conducted briefly, possible attitude changes could 

not be revealed. The science attitude scale may be applied in the form of 

a pretest and post-test before and after application in future studies. Stu-

dents’ initial attitudes towards science and after the application may be 

compared. 

2. The study sample was limited to 30 students studying in the Central An-

atolian Region in Turkey. Future studies may be planned with a greater 

number of students. 

3. The present study is limited to the unit “Cell and Divisions” in the 7th 

grade science curriculum. Similar studies may be carried out in different 

units and topics in the science curriculum at different grades. 

4. The present study compares science education supported with concept 

maps with the current science curriculum in the textbook. The effect of 

the concept mapping method is comparable to other techniques and 

methods based on constructivism and student-centred education. 
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