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Abstract 
 
This study was aimed at eliminating the difficulties in teaching the concepts and the students' conceptual 
understanding in the “Force and Energy” unit through semantic mapping. The study was conducted using the 
action research method. This study was conducted in the control group using the existing learning method in the 
science curriculum, while in the experimental group, homework practices with semantic maps were added. The 
study sample comprised 49 students studying in the seventh grade of a public middle school affiliated with the 
Republic of Turkey Ministry of National Education [MoNE] in the 2021–2022 academic year. Data collection 
tools in this study were administered: the “New Force and Energy Unit Conceptual Understanding Test," the 
“Semantic Mapping Evaluation Rubric," and the “Implementation Interview Form." The study findings 
determined that the semantic mapping practice, applied to improve the conceptual understanding of the seventh 
grade middle school students focused on the concepts within the scope of the “Force and Energy” unit, had 
positive effects on the students. The results of the structured interview form to obtain the views of the seventh 
grade students participating in this study on the semantic mapping practice indicate that the students reinforced 
the subject, demonstrating more effective learning. Another result revealed that students had more fun and were 
more enthusiastic as they actively participated in the process. Our study results reveal that semantic mapping 
positively affects student performance and attitudes. From this perspective, the use of semantic mapping in the 
science education process can be expanded. 
 
Keywords: conceptual understanding, homework, science education, semantic mapping 
 
 
Introduction 
 
Today, considering the contemporary understanding of education, students' active participation in the education 
process, the mental structuring of knowledge, and its transfer to daily life are emphasized (Ülküdür, 2016). 
These high-level actions come to the fore owing to the multidirectional communication that occurs between 
teachers and students (Erciyeş, 2010). In this context, teachers should come to class prepared (Bilen, 1999), 
support students’ active participation in the process, encourage students individually or in groups according to 
the content of the activity (Erciyeş, 2010), provide timely feedback in the process (Uysal, 2016), and strengthen 
the learning environment by treating students with unconditional love. This way, students can achieve more 
meaningful learning (Büyükbıçakcı, 2018). 
 
In meaningful learning, new concepts are associated with the concepts that exist in the learner’s mind (Meydan, 
2018), and thus, the process results in more permanent learning (Zorlu & Sezek, 2016, 2020). Accordingly, 
combining different learning methods and techniques in concept learning with semantic mapping activities in 
modern education can enable students to concretize concepts and realize meaningful learning (Yavuz, 2006). 
According to Jillfitzgerald, Elmore, Kung, and Jackson (2017), semantic maps allow students to establish 
relationships between concepts and accomplish more meaningful learning. Semantic maps—two-dimensional 
visual tools that show students the names, properties, and meanings of concepts—are important tools in making 
learning easier and more meaningful for students (Ekici, 2014). Semantic mapping helps students concretize 
concepts, interpret experiences, and actively engage in the educational process, enhancing student enjoyment 
and participation (Aktepe, Cepheci, Irmak, & Palaz, 2017; Gürlek & Demirkuş, 2020). For this reason, 
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researchers have recommended using semantic mapping as a learning tool for students of all ages in science 
lessons and have noted its positive effect on the structuring of the mind (Aktepe, Cepheci, Irmak, & Palaz, 2017; 
Badr & Abu-Ayyash, 2019; Demir & Sezek, 2009). 
 
According to Üstünel (2016), the results obtained from studies conducted in the education and training process 
show that homework is one of the practices that positively affects academic achievement. The resul ts of the 
process of consciously fulfilling homework requests reveal that homework requests contribute positively to 
academic achievement (Küçükahmet, 2001). However, for homework to have a positive impact on academic 
achievement, it should be relevant, and teachers should provide timely feedback and corrections for homework 
requests (MacBeath & Turner, 1990). In this respect, homework activities not only contribute positively to 
academic achievement but also affect the acquisition of individual study, self-management, and self-regulation 
skills (Epstein, 1988). As a matter of fact, studies examining the effects of homework activities in middle school 
science education lessons found that homework practice positively affects students’ academic performance 
(Aksu & Karaçöp, 2015; Aladağ & Doğu, 2009; Arslan, 2021; Büyükkaynak, Ok & Aslan, 2016; Ersoy & 
Anagün, 2009; Kaya & Kaya, 2018). Moreover, the process of providing feedback on assignments increases the 
interaction between teachers and students (Aladağ & Doğu, 2009).  
 
In the related literature, while research based on semantic mapping practices is scant, prior studies have mostly 
focused on revealing students’ academic achievement to which the practice is administered (Evrekli & Balım, 
2010; Tuna, 2013). Nonetheless, researchers believe implementing semantic mapping activities in terms of time 
and cost is possible and that these activities can be used at different levels for different purposes (Gobert & 
Clement, 1999; Berionni & Oliva Baldon, 2006; Demir & Sezek, 2009; Evrekli & Balım, 2010; Dilek & Yürük, 
2012; Tuna, 2013; Fitzgerald, Elmore, Kung & Stenner, 2017; Aktepe, Cepheci, Irmak; Palaz, 2017; Koponen 
& Nousiainen, 2019; Barut, 2020; Zorlu & Zorlu, 2020; Demirkuş & Gürlek, 2020; Yolcu, Karamustafaoğlu & 
Karamustafaoğlu, 2021; Södervik, Nousiainen & Koponen, 2021). Additionally, Gürlek and Demirkuş (2020) 
have emphasized that the methods applied to concepts provide the most efficient use of existing knowledge; 
therefore, semantic mapping activities are valuable. From this perspective, the semantic mapping method and 
homework activities were integrated into the research, considering the positive effect of homework practices in 
the research process, and the study evaluated that realizing semantic mapping activities with homework 
activities that provide positive advantages in terms of learning effectiveness is important. 
 
Before starting the research, determining the needs in the education process in a realistic way was important, 
and in this regard, the interview form prepared by the researchers was administered to 36 science teachers 
working in middle schools affiliated with the Ministry of National Education (MoNE). In the interview form, 
science teachers stated that they had difficulties teaching concepts and homework practices in the “Force and 
Energy” unit. Thus, this study included the “Force and Energy” unit. In this context, based on the information 
obtained as a result of the literature review, the study aimed to eliminate the difficulties in teaching the concepts 
in the “Force and Energy” unit by using semantic maps, and the research aimed to support the conceptual 
understanding of students in the “Force and Energy” unit through semantic mapping. Considering the positive 
effect of the semantic mapping method and homework practices in the research process, these were integrated 
into the research to improve the conceptual understanding of middle school students within the scope of the 
“Force and Energy” unit through semantic maps and to answer the following question: Do semantic mapping 
activities affect the conceptual understanding of middle school students in the “Force and Energy” unit? 
 
Method 
 
The study was conducted using the action research method. The action research method can be defined as the 
process of studying the actual classroom or school situation to understand and improve the quality of actions 
and teaching (Hensen, 1996; McTaggart, 1997; Schmuck, 1997, as cited in Johnson, 2015). Within the scope of 
this study, first, a needs analysis was conducted by administering an interview form to 36 science teachers 
working in middle schools affiliated with the MoNE in the 2021–2022 academic year. The needs analysis 
determined that there were difficulties in teaching the concepts in the “Force and Energy” unit and evaluated 
that integrating semantic mapping practices into the teaching process would provide more effective teaching for 
the concepts within the scope of the “Force and Energy” unit. Within the scope of the action research conducted 
in this regard, this study followed a mixed-method research model, using quantitative and qualitative research 
methods together. This study used a quasi-experimental design with a pretest-posttest control group as a 
quantitative research method. As a qualitative research method, this study used a case research method and 
emphasized the participants’ views with open-ended questions. By combining quantitative and qualitative 
methods in the implementation process, this study aimed to increase the validity and reliability of the research 
and produce more qualified results in understanding and improving the current situation. 



877 
 

IJCER (International Journal of Contemporary Educational Research) 

 
The Study Group 
 
The study group was determined through a simple random sampling method. The study sample comprised 49 
students studying in the seventh grade of a public middle school affiliated with the Republic of Turkey Ministry 
of National Education [MoNE] in the 2021–2022 academic year. Two classes were selected from the seventh 
grade level. One of these two classes was randomly selected as the experimental group and one as the control 
group using a simple random sampling method. There were 27 students (17 girls and 10 boys) in the 
experimental group and 22 students (13 girls and 9 boys) in the control group. 
 
Research Design 
 
This study was conducted in the control group using the existing learning method in the science curriculum, 
while in the experimental group, homework practices with semantic maps were added. Before the 
implementation, the “New Force and Energy Unit Conceptual Understanding Test” (NFEUCUT) was used as a 
data collection tool in the experimental and control groups. Additionally, the “Semantic Mapping Evaluation 
Rubric” (SMER) was used on the experimental group during the implementation. At the end of the 
implementation, the NFEUCUT was administered to the experimental and control groups, and the 
“Implementation Interview Form” [IIF] was administered to the experimental groups (Figure 1). 
 

 
Figure 1. Research design 

 
Data Collection Tools 
 
Before and after the implementation, the students in the experimental and control groups were administered the 
NFEUCUT, developed by Özden (2019) within the scope of the science curriculum; the SMER, developed by 
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Zorlu and Zorlu (2020); and the IIF, prepared by using the researchers’ observations during the research 
process. 
 
New Force and Energy Unit Conceptual Understanding Test (NFEUCUT) 
 
Özden’s (2019) NFEUCUT comprises 17 multiple-choice questions. The Kuder-Richardson 20 (KR-20) 
reliability coefficient was determined to be 0.81. The questions constitute three stages to identify the existing 
misconceptions. The first phase evaluates the student’s competence based on their answers (P1 score type: This 
involves evaluating the answer to the first stage of the question by giving 1 and 0 points) . The second phase 
measures the reason for the answers given to the first question (P2 score type: If both questions are answered 
correctly, 1 point is awarded, while other answers receive 0 points). The third stage measures whether students 
are confident in their answers (P3 score type: when the correct answer and the certain option are marked in both 
stages, it is evaluated as 1 point, while other answers are evaluated as 0 points). Within the scope of this study, 
the KR-20 reliability coefficient of the NFEUCUT was 0.83. 
 
Semantic Mapping Evaluation Rubric (SMER) 
 
Zorlu and Zorlu’s (2020) SMER within the scope of their study was organized and developed as five items: 
“Key Concepts,” “Key Groups,” “Eligibility of Groups by Key Concepts,” “Concepts Other Than Key 
Concepts,” and “Highlighting What is Important From Groups in Creating a Concept Network.” Each item was 
allocated 5 points. On the scale, one item was scored according to the number of concepts, while the other items 
were scored according to the percentage of concepts (Table 1). 
 
Table 1. Semantic mapping evaluation rubric (SMER) 
Items 5 points 4 points 3 points 2 points 1 points 
Key Concepts %100-81 %80-61 %60-41 %40-21 %20-1 
Key Groups %100-81 %80-61 %60-41 %40-21 %20-1 
Eligibility of Groups by Key Concepts %100-81 %80-61 %60-41 %40-21 %20-1 
Concepts Other Than Key Concepts …-21 

Concept 
20-16 
Concept 

15-11 
Concept 

10-6 
Concept 

5-1 
Concept 

Highlighting What is Important  
From Groups to Creating a Concept Network 

 
%100-81 

 
%80-61 

 
%60-41 

 
%40-21 

 
%20-1 

 
Implementation Interview Form (IIF) 
 
The researchers used the IIF, comprising three open-ended questions, to obtain the opinions of the students 
participating in the study. The researchers created and used the questions to determine the students’ perceptions 
about the positive and negative aspects, as well as suggestions concerning the semantic mapping activities 
applied in the teaching of the “Force and Energy” unit. 
 
Implementation Process 
 
Implementation Process in the Experimental Group 
 
The research process started with the application of the form indicating that the students participated in the study 
voluntarily. At the beginning of the research process, randomly selected experimental group students were 
administered the NFEUCUT as a pretest before any research-based study occurred to reveal their existing 
knowledge about the “Force and Energy” unit. The data obtained as a result of the pretest was kept on record. 
Then, the experimental group students received information about the implementation process and semantic 
mapping, and sample semantic maps were introduced. After the experimental group students received sufficient 
knowledge about semantic mapping, the study implementation started. The “Force and Energy” unit comprises 
three subtopics, and the same study steps were carried out for each subtopic. The first subtopic, “Mass and 
Weight Relationship,” was completed in accordance with the course process. The relationship between mass and 
weight was examined using a dynamometer and an equal-arm scale. Elaborations were made on the subject by 
giving examples from daily life, and finally, the process was completed using measurement and evaluation 
tools. At the end of the topic, teachers asked students to prepare a semantic map within the scope of  this 
subtopic. Students were given sufficient time to prepare their semantic maps and were asked to submit their 
maps by the deadline. The submitted semantic maps were analyzed and scored with the help of SMER, and then 
students received feedback. The students finalized their semantic maps by making corrections within the 
specified time period in line with the feedback given, and the semantic maps were evaluated again using SMER 
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and their final scores were determined. The data obtained was recorded. The other two subtopics of the “Force 
and Energy” unit were covered similarly. At the end of the implementation process, the NFEUCUT was 
administered to the experimental group students as a posttest, and the results were recorded. To reveal the 
thoughts of the participant experimental group students about the implementation process, the IIF was 
administered. The results of the IIF were evaluated, and the data were recorded. 
 
Implementation Process in the Control Group 
 
The research process started with the application of the form indicating that the students participated in the study 
voluntarily. At the beginning of the research process, randomly selected control group students were 
administered the NFEUCUT as a pretest before any research-based study to reveal their existing knowledge 
about the “Force and Energy” unit. The data obtained as a result of the pretest was kept on record. The other two 
subtopics of the “Force and Energy” unit were covered similarly. The “Force and Energy” unit comprises three 
subtopics, and the lesson processes were conducted in each subtopic in accordance with the science curriculum 
and achievements. The first subtopic, “Mass and Weight Relationship,” was completed in accordance with the 
course process. The relationship between mass and weight was examined using a dynamometer and an equal-
arm scale. The teacher elaborated on the subject by giving examples from daily life, and finally, the process was 
completed using measurement and evaluation tools. The other two subtopics of the “Force and Energy” unit 
were covered similarly. At the end of the unit, the NFEUCUT was administered as a posttest. After the posttest, 
students were given information about semantic mapping, and sample concept networks were introduced. After 
the students learned about semantic mapping, they were asked to create a semantic map related to the “Force 
and Energy” unit. After collecting the semantic maps, the maps prepared by the students in the control group 
were evaluated and scored, and the students received feedback accordingly. 
 
Data Analysis 
 
The researchers analyzed the quantitative data obtained in the study with the SPSS program’s descriptive and 
predictive statistical methods. They analyzed the qualitative data obtained through the content analysis method. 
The research products are the concept networks prepared by 27 students in the experimental group for three 
subtopics within the “Force and Energy” unit. Each semantic map received feedback, and the semantic maps 
were re-evaluated based on the feedback given. The evaluation was made using SMER, prepared by paying 
attention to the general features of the semantic mapping implementation. The quantitative data obtained from 
the P1 and P3 score types of the NFEUCUT were analyzed using normality tests and descriptive and predictive 
statistical analyses. The data obtained from the IIF were analyzed using the content analysis method within the 
scope of qualitative data analysis. The process continued by determining themes and codes. The themes and 
codes obtained were evaluated in terms of percentage and frequency. 
 
Results  
 
The students in the experimental and control groups were administered the NFEUCUT as a pretest and posttest. 
As the NFEUCUT comprises a three-stage question type, P1 and P3 scores were used in the study. 
 
Table 2. Descriptive values and normality table according to NFEUCUT P1 and P3 score types  
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P1 Pretest EG 6.41 6.00 4.00 8.00 0.358 0.448 -0.997 0.872 
  CG 6.41 6.50 7.00 6.00 0.176 0.491 -0.298 0.953 
 Posttest EG 13.56 13.00 12.00 7.00 0.348 0.448 -0.235 0.872 
  CG 8.32 8.50 10.00 10.00 -0.179 0.491 -0.995 0.953 
P3 Pretest EG 3.37 3.00 2.00 7.00 0.476 0.448 -0.933 0.872 
  CG 2.50 2.50 3.00 6.00 0.626 0.491 0.060 0.953 
 Posttest EG 10.11 11.00 11.00 15.00 -0.210 0.448 0.492 0.872 
  CG 6.05 5.50 5.00 9.00 0.379 0.491 -0.886 0.953 
 
The skewness and kurtosis values of the pretest and posttest data of the NFEUCUT P1 and P3 score types were 
between −1 and +1, and the ratio of skewness value/skewness standard error and kurtosis value/kurtosis 
standard error was between −1.96 and +1.96 (Table 2). Skewness and kurtosis values between −1 and +1 
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(Morgan, Leech, Gloeciner & Barret, 2004) and skewness value/skewness standard error and kurtosis 
value/kurtosis standard error ratios between −1.96 and +1.96 (Can, 2014) indicate that the data distribution is 
normal. Additionally, researchers conducted a Shapiro-Wilk analysis of normality tests. In line with the 
Shapiro-Wilk analysis, the distribution was normal (p > 0.05). 
The scores obtained from the posttests of the NFEUCUT P1 and P3 score types applied to the students in the 
experimental and control groups were correlated, and analysis of covariance (ANCOVA) was performed to 
determine whether the differences were statistically significant. Graph 1 and Table 3 present the data obtained as 
a result of the analysis. 
 

  
Graph 1. Pretest, posttest, and corrected posttest scores of the experimental and control groups 

 
An analysis of Graph 1 suggests that the average posttest scores of the experimental group students are higher 
than those of the control group students. To understand whether the difference is statistically significant, an 
ANCOVA analysis was performed on the pretest and posttest results of the NFEUCUT P1 and P3 score types. 
Table 3 presents the results of the analysis. 
 
Tablo 3. ANCOVA analysis results of NFEUCUT P1 and P3 score types 
Source Sum of Squares df Mean of Squares F p η2 Source 
P1 NFEUCUT (Pretest) 22.947 1 22.947 3.536 0.066 0.071 

Method 332.589 1 332.589 51.255 0.000 0.527 
Error 298.492 46 6.489    
Total 6805.000 49  

P3 NFEUCUT (Pretest) 92.768 1 92.768 12.520 0.001 0.214 
Method 138.521 1 138.521 18.694 0.000 0.289 
Error 340.853 46 7.410    
Total 3998.000 49  

 
According to the ANCOVA analysis results in Table 3, there were statistically significant differences between 
the scores of the students in the experimental and control groups in the NFEUCUT P1 and P3 score types in 
favor of the experimental group [P1: F(1–49) = 51.255, p < .05; P3: F(1–49) = 18.694, p < .05]. In line with the 
applied experimental variable, η2 (eta squared) was found to be 0.527 for the P1 score type and 0.289 for the P3 
score type. Approximately 53% of the variance in the posttest scores of the NFEUCUT, which is the dependent 
variable in the study for the P1 score type, and 29% for the P3 score type, is explained by the implementation 
process in the experimental and control groups, which are the independent variables. 
 
The three semantic maps prepared by the students in the experimental group were analyzed according to the 
SMER, and Graph 2 presents the averages of their initial and final scores. 
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Graph 2. Averages of initial and final scores of semantic mapping homework according to SMER 

 
An examination of Graph 2 reveals that the experimental group students had lower mean scores in the first form 
of the first semantic map. In the first state of the second and third semantic maps, the mean scores were close to 
each other and higher than the first semantic map’s mean score. The mean scores of the final version of the three 
semantic maps are close to each other. Table 4 presents the frequency distribution of the initial and final forms 
of all three semantic maps. 
 
Table 4. Frequency distribution of the initial and final forms of all three semantic maps 
 Homework 1 Homework 2 Homework 3 
 Initial Final Initial Final Initial Final 
Score Range f % f % f % f % f % f % 
0-5 3 11.1 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 
6-10 6 22.2 0 0.0 3 11.1 0 0.0 1 3.7 0 0.0 
11-15 6 22.2 0 0.0 6 22.2 1 3.7 2 7.4 0 0.0 
16-20 7 25.9 5 18.5 7 25.9 2 7.4 17 63.0 7 25.9 
21-25 5 18.6 22 81.5 11 40.8 24 88.9 7 25.9 20 74.1 
Total 27 100.0 27 100.0 27 100.0 27 100.0 27 100.0 27 100.0 
 
Table 4 indicates that the experimental group students only had assignments that scored between 0–5 points in 
the first state of the first semantic map assignment. In the first cases of the semantic mapping assignments, the 
third assignment (f = 24, 88.9%) was the most common assignment between 16 and 25 points, while the first  

assignment (f = 12, 44.5%) was the least common assignment. In the final versions of the semantic mapping 
assignments, there was only one assignment (3.7%) between 0–15 points in the second semantic mapping 
assignment, while there was no assignment between this score in the other two semantic mapping assignments. 
According to the observations, 74.1%–88.9% of the final versions of the semantic mapping assignments were 
between 21–25 points. Sample semantic maps prepared by the students are given in the appendix. 
 
Table 5. Positive aspects of the semantic mapping practice 
Positive Aspects f % 
Reinforcement of the learned subject 14 29.2 
Ensuring better learning of the subject 13 27.1 
Providing ease of understanding 10 20.8 
Making the learning process enjoyable 6 12.5 
Ensuring the development of classification skills 4 8.3 
Developing a sense of responsibility 1 2.1 
Total 48 100.0 
 
According to Table 5, semantic mapping helps teach the subject to be learned more easily and effectively. 
Permanence increases as the information learned is reinforced. As learners actively participate in the process, a 
more enthusiastic learning environment is created. The following are some sample student statements. 

 I learned the concepts more easily. I learned how to group things, and the concepts I learned became 
more permanent in my mind. (Student EG-10) 

 Creating a semantic map was nice and fun. I can keep concepts in mind more easily. (Student EG-12) 
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 Thanks to semantic mapping, I reinforced the information I learned better. (Student EG-5) 
 It helps me learn easily. It reveals our sense of responsibility. (Student EG-22) 
 I learned the concepts faster and did not forget them. (Student EG-2) 
 It made the lesson review fun for us. (Student EG-1) 

 
Table 6. Negative aspects of the semantic mapping practice 
Negative Aspects f % 
No negative aspects 18 47.4 
Exhausting preparation process 8 21.1 
Time-consuming 7 18.4 
Concepts are hard to find  2 5.3 
Difficult to establish an order of 
importance 

1 2.6 

Responsibility needs to be taken 1 2.6 
Does not provide detailed information 1 2.6 
Total 38 100.0 
 
According to Table 6, most students who participated in the implementation process had positive opinions about 
the practice. Negative perceptions about the implementation were that the process was tir ing and time-
consuming owing to the need to take responsibility. There were comments that semantic mapping did not 
provide detailed information and that there should be some changes during the implementation. The following 
are some sample student statements. 

 In my opinion, there is no negative aspect of semantic mapping  because it helps us learn. (Student EG-
26) 

 It takes me a lot of time to create a semantic map. (Student EG-8) 
 Creating a semantic map is very laborious, and I get tired. (Student EG-22) 
 It is very difficult to find the concepts. (Student EG-3) 
 Making groups in order of importance is a negative aspect. (Student EG-9) 
 It is necessary to take responsibility. (Student EG-5) 
 Semantic mapping does not give us much information. (Student EG-6) 

 
Table 7. Recommendations for the semantic mapping implementation 
Recommendations f % 
No suggestion. 17 43.6 
There should be no list of key concepts. 6 15.4 
The teacher can provide key concepts. 4 10.3 
Explanations for concepts can be added. 4 10.3 
Areas of use can be expanded. 3 7.7 
Evaluation questions can be asked after the implementation. 2 5.1 
The order of importance may not be specified. 1 2.6 
The list of key concepts can change places with the semantic map. 1 2.6 
Key concepts can be written directly without grouping.  1 2.6 
Total 39 100.0 
 
According to Table 7, 44% of the students who participated in the implementation found it to be sufficient and 
did not feel the need for improvement. Suggestions for improvement from other students were that there should 
not be a step to list concepts at the beginning of the semantic mapping process or that concepts should be given 
when the teacher finds them. Suggestions such as including the definitions of these concepts instead of using 
only concepts in semantic maps, not ranking or grouping concepts, and asking end-of-term assessment questions 
also appeared in the results. The following are some sample student statements. 

 After our semantic mapping practice, we should ask each other questions to understand what we have 
learned. (Student EG-1) 

 The step of listing key concepts can be removed from the practice. (Student EG-22) 
 We can give the definitions of the concepts we specified in the semantic map. (Student EG-14) 
 Our teacher could have prepared the concepts themselves and given them to us. (Student EG-4) 
 Everyone should apply it, and its use should be widespread. (Student EG-1) 
 It was not important to list the concepts found in the semantic map; instead, we could have written the 

definitions of the concepts by grouping them without considering their degree of importance. (Student 
EG-15) 
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 It would be better if we prepared the semantic map concepts, wrote them at the top, and then did the 
next step of creating groups underneath that. (Student EG-10) 

 
 
Conclusion and Discussion  
 
A modern educational approach is necessary for science education to progress dynamically on the path of 
science (Öztürk, 2019). In contrast to current teaching, the contemporary teaching approach, which includes 
various learning models, methods, and techniques in the process, forms the basis of the general objectives of the 
science curriculum updated in 2018 (MoNE, 2018). Based on the results obtained in the literature on semantic 
maps, the aim was to develop a conceptual understanding of the seventh grade “Force and Energy” unit through 
semantic mapping within the study framework. In line with this purpose, the findings section demonstrates the 
results of the information obtained in this study and their association with the literature. 
 
Research on Semantic Maps for Conceptual Understanding in the Seventh Grade “Force and Energy” Unit  
 
The study findings determined that the semantic mapping practice, applied to improve the conceptual 
understanding of the seventh grade middle school students focused on the concepts within the scope of the 
“Force and Energy” unit, had positive effects on the students. The study results are consistent with the results of 
prior studies in that the experimental groups wherein semantic mapping was applied during the teaching process 
were academically ahead of the control groups that continued with the current teaching method (Aktepe, 
Cepheci, Irmak & Palaz, 2017; Badr & Abu-Ayyash, 2019; Barut, 2020; Büyüktokatlı, 2009; Dilek & Yürük, 
2013; Engür, 2006; Epstein, 1988; Günhan, 2009; Gürlek & Demirkuş, 2020; Jillfitzgerald, Elmore, Kung & 
Jacson, 2017; MacBeath & Turner, 1990; Reza & Azizah, 2019; Sinan, 2007; Tuna, 2013). Literature reviews 
indicate that semantic mapping supports current and alternative learning and facilitates effective learning by 
establishing a relationship between them (Badr & Abu-Ayyash, 2019; Engür, 2006; Heimlich & Pittelman, 
1986; Turgut, 1990); moreover, it was observed that the retention of information learned increases in individuals 
who learn effectively (Zorlu & Sezek, 2016). Students who experience a sense of effective learning have 
positive attitudes (Erdem, 2019). Active student participation, expressing the desire to learn, fosters increased 
interaction between teachers and students (Erciyeş, 2010), ensuring that the entire subject is covered (Gürlek & 
Demirkuş, 2020). 
 
The difficulties of concept teaching in science are noteworthy. In this regard, using semantic mapping for 
effective concept teaching is recommended (Barut, 2020; Engür, 2006; Gürlek & Demirkuş, 2020; Heimlich & 
Pittelman, 1986; McIntosh, 1995; Patrizi, Ice, & Burgess, 2013). The fact that one can use it at different stages 
of the teaching process is seen as an advantage of semantic mapping. Using semantic mapping as homework in 
these various teaching processes draws attention (Engür, 2006). Studies in the literature show that desired 
behaviors are formed as a result of using semantic mapping as a homework activity (Engür, 2006; Erdem, 2019; 
Gürlek & Demirkuş, 2020; Turgut, 1990). For example, students gain self-regulation skills through feedback 
and correction (Erdem, 2019) and expand and develop concepts in their minds as a result of associating existing 
knowledge with alternative knowledge (Gürlek & Demirkuş, 2020); furthermore, they develop a sense of 
responsibility, a thorough, effective, and planned use of time, and individual study skills (Engür, 2006; Erdem, 
2019; Turgut, 1990). Owing to the semantic mapping practice, students actively participate in the process and 
develop positive attitudes toward learning with an increase in the quality of teaching (Dilek &Yürük, 2013; 
Erciyeş, 2010). The preparation of semantic maps is a student-specific, subjective process; therefore, researchers 
recommend preparing a separate evaluation rubric for each student (Gürlek & Demirkuş, 2020). With timely 
feedback, students will not acquire information incorrectly and will correct their existing mislearning (Uysal, 
2016). Our conclusion that the concepts in the “Force and Energy” unit provide meaningful learning by 
effectively implementing semantic mapping as homework without causing problems in terms of time and cost if 
the process is planned and maintained from the beginning and by giving individual feedback with the correct 
evaluation scale is in line with the results of the literature (Bilen, 1999). 
 
Seventh Grade Students’ Views on the Semantic Mapping Practice 
 
The results of the structured interview form to obtain the views of the seventh grade students participating in 
this study on the semantic mapping practice indicate that the students reinforced the subject, demonstrating 
more effective learning. Another result revealed that students had more fun and were more enthusiastic as they 
actively participated in the process. The effectiveness of teaching increases with active participation in the 
learning process, and therefore, the importance of using semantic mapping emerges. Most students who 
participated in the application stated that they did not have negative perceptions about semantic mapping. 
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According to the students’ opinions, the negative aspect of the semantic mapping practice was that it was time-
consuming and labor-intensive. For this reason, they generally found the implementation adequate and did not 
make suggestions for improvement. The existing negative thoughts reveal the need for students to develop a 
sense of responsibility. Suggestions for improving the semantic mapping practice were that teachers should 
provide and list the concepts to be used, that explanations of the concepts should be added, and that there should 
not be an indication of importance. These suggestions are desirable because they reduce students’ responsibility 
and are indirectly linked to their negative opinions about semantic mapping. Based on an analysis of the related 
studies in the literature, previous studies have similar research results, indicating that the subject is learned and 
reinforced more effectively (Dilek & Yürük, 2013; Ekici, 2014; Günhan, 2009; Jillfitzgerald, Elmore, Kung & 
Jacson, 2017; Zorlu ve Zorlu, 2020, 2021). The results that semantic maps involve students more actively in the 
process with the implementation of semantic maps as homework in the experimental group are in parallel with 
the results in the literature (Aktepe, Cepheci, Irmak, & Palaz, 2017; Badr & Abu-Ayyash, 2019; Demir & 
Sezek, 2009; Gürlek & Demirkuş, 2020). In this regard, the use of semantic mapping is recommended to 
achieve effective teaching process outcomes. Additionally, suggestions for improving the implementation 
process, making the method more widespread, and measuring the information learned with evaluation questions 
at the end of the implementation are similar to the results of this study (Badr & Abu-Ayyash, 2019; Dilek & 
Yürük, 2013; Ekici, 2014; Günhan, 2009; Gürlek & Demirkuş, 2020). Based on the results, the process should 
be supported with evaluation questions at the end of the semantic mapping implementation, and its use should 
be expanded to different levels and courses. 
 
Recommendations 
 

 Semantic mapping implementation can be planned and executed at different grade levels to explore the 
impact of different variables. 

 In this study, researchers selected the experimental group using simple sampling methods and reached 
the results on a limited scale. Future research can be conducted by expanding the sample area or in 
schools with different characteristics. 

 Our study results reveal that semantic mapping positively affects student performance and attitudes. 
From this perspective, the use of semantic mapping in the science education process can be expanded. 

 Our study results show that semantic mapping influences meaningful conceptual learning and, thus, 
academic achievement. To popularize its use, informative seminars can be given to educators about 
semantic mapping. 

  
Acknowledgements or Notes 
This research was carried out using the master's thesis work of the first author under the supervisor of the 
second and third authors. 
 
Author (s) Contribution Rate  
First Author's Contribution Rate: 40%, Second Author's Contribution Rate: 30%, and Third Author's 
Contribution Rate: 30%. 
 
Conflicts of Interest  
There aren't any potential conflicts of interest. 
 
Ethical Approval (only for necessary papers) 
Ethical permission (Meeting Date: 30.12.2021; Number: 2021/10) was obtained from Dumlupınar University 
institution for this research. 
 
References 
 
Aksu, F. F., & Karaçöp, A. (2015). An investigation of the parental involvement in home based science learning 

activities in terms of some variables. Journal of Bayburt Education Faculty (BAYEF), 10(1), 154-179.  
Aktepe, V., Cepheci, E., Irmak, S., & Palaz, Ş. (2017). Concept teaching in social studies and a theoretical study 

on techniques suitable in concept teaching. Journal of International Social Sciences Education, 3 (1), 
33-50. 

Aladağ, C. & Doğu, S. (2009). The evaluation of homeworks which are given at secondary school according to 
students views. The Journal of Selcuk University Social Sciences Institute, (21), 15-23. 



885 
 

IJCER (International Journal of Contemporary Educational Research) 

Arslan, A. (2021). The effect of science homework with educational games content on the academic achievement 
of secondary school students and students' opinions on educational game content homeworks  
(Publication No. 695012) [Master’s thesis, Necmettin Erbakan University, Konya]. Databases of 
National Thesis Center of the Council of Higher Education.  

Badr, H. M., & Abu-Ayyash, E. A. S. (2019). Semantic mapping or rote memorisation: Which strategy is more 
effective for students' acquisition and memorization of 12 vocabulary? Journal of Education and 
Learning, 8(3), 158-174. 

Barut, D. B. (2020). The effect of TGA activities supported by concept networks on laboratory attitudes, 
anxieties and scientific process skills of pre-service science teacher candidates (Publication No. 
616350) [Master’s thesis, Gazi University, Ankara]. Databases of National Thesis Center of the 
Council of Higher Education.  

Berionni, A., & Oliva Baldón, M., (2006). Models of social constructivism, laboratory teaching and concept 
maps to build scientific knowledge and organize concept network-teaching experiences in first level 
education in Italian schools. Proceedings from CMC 2004: First International Conference on Concept 
Mapping. Navara. 

Bilen, M. (1999). Plandan uygulamaya öğretim (5th ed.). Ankara: Anı Yayıncılık.  
Büyükbıçakcı, E. (2018). Investigation of the effect of project – based learning method on academic success for 

computerized accounting applications course in higher education. Journal of Accounting and Taxation 
Studies, 378-393. https://doi.org/10.29067/muvu.340785 

Büyükkaynak, E., Ok, Z., & Aslan, O. (2016). Science teachers’ views on out-of-school learning  environments 
in science education. Kafkas University Journal of the Institute of Social Sciences , 43-60. 
https://doi.org/10.9775/kausbed.2016.032 

Büyüktokatlı, N. (2009). The investigate of elementary teacher views on homework practices (Publication No. 
234842) [Master’s thesis, Selçuk University, Konya]. Databases of National Thesis Center of the 
Council of Higher Education.  

Can, A. (2014). Spss ile bilimsel araştırma sürecinde nicel veri analizi. Ankara: Pegem Akademi. 
Demir, A., & Sezek, F. (2009). İlköğretim sekizinci sınıf fen ve teknoloji dersi genetik ünitesindeki kavram 

yanılgılarının giderilmesinde grafik materyallerin etkisi. Journal of Uludag University Faculty of 
Education, 22(2), 573-587. 

Dilek, Y., & Yürük, N. (2013). Using semantic mapping technique in vocabulary teaching at pre-intermediate 
level. Procedia-Social and Behavioral Sciences, 70, 1531-1544. 

Ekici, D. İ. (2014). The perceptions and views about problem solving process of preservice science 
teachers. Procedia-Social and Behavioral Sciences, 141, 308-312. 

Engür, F. (2006). The effect of the method of the concept map on learning levels for teaching of physics 
(Publication No. 241813) [Master’s thesis, Yeditepe University, İstanbul]. Databases of National 
Thesis Center of the Council of Higher Education.  

Epstein, J. L. (1988). Homework practices, achievements, and behaviors of elementary school students . Report 
No. 26. Retrieved from https://eric.ed.gov/?id=ED301322. 

Erciyeş, G. (2010). Öğretim yöntem ve teknikleri. Ş. Tan (Edit.) Öğretim İlke ve Yöntemleri içinde (ss. 253-
374). Ankara: Pegem Akademi.  

Erdem, Y. S. (2019).  Teaching and learning at tertiary-level vocational education: A phenomenological inquiry 
into teachers', students  ́and administrators' perceptions and experiences (Publication No. 566256) 
[Doctoral dissertation, Orta Doğu Teknik University, Ankara]. Databases of National Thesis Center of 
the Council of Higher Education. 

Ersoy, A., & Anagün, Ş. S. (2009). Elementary teachers’ views about homework process in science and 
technology course. Necatibey Faculty of Education Electronic Journal of Science and Mathematics 
Education, 3(1), 58-79. 

Evrekli, E., & Balım, A. G. (2010). The effect of use of mind mapping and concept cartoons in science and 
technology education on students’ academic achievements and inquiry learning skill perceptions. The 
Western Anatolia Journal of Educational Sciences (WAJES), 1(2), 76-98. 

Fitzgerald, W. J., Elmore, J., Kung, M., & Stenner, A. J. (2017). The conceptual complexity of vocabulary in 
elementary‐grades core science program textbooks. Reading Research Quarterly, 52(4), 417-442.  
https://doi.org/10.1002/Rrq.184 

Gobert, J. D., & Clement, J. J. (1999). Effects of student‐generated diagrams versus student‐generated 
summaries on conceptual understanding of causal and dynamic knowledge in plate tectonics. Journal 
Of Research İn Science Teaching: The Official Journal of the National Association for Research in 
Science Teaching, 36(1), 39-53. 

Günhan, F. O. (2009). The effect of concept mapping on learner success: A meta-analytic study (Publication No. 
231794) [Doctoral dissertation, Marmara University, İstanbul]. Databases of National Thesis Center of 
the Council of Higher Education. 

https://doi.org/10.1002/rrq.184
https://doi.org/10.1002/rrq.184


886         Dinsever, Zorlu & Zorlu 

Gürlek, M., & Demirkuş, N. (2020). Application of concept analysis tables, concept networks and concept maps 
in high school botanical education. YYU Journal of Education Faculty, 17(1), 1391-1414. 
https://doi.org/10.33711/ yyuefd.838442   

Heimlich, J. E., & Pittelman, S. D. (1986). Semantic mapping: Classroom applications . Newark, DE: IRA 
Publications. 

Johnson, A. P. (2015). Eylem araştırması el kitabı (2. Ed.). [A short guide to action research.] (Çeviri Edit ör Y. 
Uzuner ve M. Özten-Anay) Ankara: Anı. (Orijinal yayın tarihi, 2012). 

Karamustafaoğlu, O. (2009). Main trends on science and technology education. Kastamonu Education 
Journal, 17(1), 87-102. 

Kaya, V. H., & Kaya, E. (2018). Are homework and extra lessons necessary for increasing science 
achievement?. Anatolian Journal of Teacher, 2(1), 48-62. 

Koponen, I. T., & Nousiainen, M. (2019). Pre-service teachers’ knowledge of relational structure of physics 
concepts: finding key concepts of electricty and magnetism. Education Sciences, 9(1), 1-25. 

Küçükahmet, L. (2001). Öğretim ilke ve yöntemleri. Ankara: Nobel Akademik Yayıncılık.  
Macbeath, J. & Turner, M. (1990). Learning out of school: Homework, policy and practice. A Research Study 

Commissioned by The Scottish Education Department. Sales And Publications, Jordanhill College, 
Glasgow. 

McIntosh, A. (1995). Conceptual teaching + semantic mapping = discovering connections. Perspectives in 
Education and Deafness, 14(1), 11-17. 

Meydan, H. (2018). Development of the meaningful learning selfawareness scale. Journal of Values Education , 
16(36), 95-118.  

Ministry of National Education [MoNE], (2018). İlköğretim kurumları fen bilimleri dersi öğretim programı 
[Primary education institutions science course curriculum] . Ankara: Board of Education. 

Morgan, G. A., Leech, N. A., Gloeciner, G. W., & K. C., Barret. (2004). SPSS for introductory statistic, use and 
interpretation (2th ed.). Mahwah, New Jersey London: Lawrence Erlbaun Associate Publishers. 

Özden, B. (2019). The effect of science teaching based on common knowledge construction model on cognitive, 
affective and psychomotor learning of seventh grade students. (Publication No. 549379) [Doctoral 
dissertation, Adnan Menderes University, Aydın]. Databases of National Thesis Center of the Council 
of Higher Education. 

Öztürk, A. (2019). A study of the professional burnout levels and mobbing perceived by academics to various 
variables. IBAD Journal of Social Sciences, 314-325. https://doi.org/10.21733/ibad.618393 

Patrizi, C., Ice, P., & Burgess, M. (2013). Semantic mapping of learning assets to align curriculum and evidence 
learning effectiveness in business education. Business Education & Accreditation, 5(1), 117-228. 

Reza, N. A., & Azizah, N. A. (2019). Semantic mapping strategy on students’ vocabulary learning result. 
Lingua Jurnal Pendidikan Bahasa, 15(2), 27-34. doi:10.34005/lingua.v15i2.357 

Sinan, O. (2007). Prospective science teachers’ conceptual level of understanding on enzymes. Necatibey 
Faculty of Education Electronic Journal of Science and Mathematics Education, 1(1), 1-22. 

Södervik, I., Nousiainen, M., & Koponen, I. T. (2021). First-year life sciencestudents’ understanding of the role 
of plants in theecosystem-a concept network analysis. Education Sciences, 11(8), 369-383. 
https://doi.org/10.3390/educsci11080369 

Tuna, F. (2013). The impact of concept network method on students’ academic achievement in secondary 
school geography education and students’ perceptions of implementation. Kastamonu Education 
Journal, 21(3), 985-996. 

Turgut, M. F. (1990). Türkiye'de fen ve matematik programlarını yenileme çalışmaları. Hacettepe University 
Journal of Education, 5(5), 1-14.  

Ülküdür, M. A. (2016). The effect of project based learning and game based learning activities to the 
achievement, attitude and motivation. (Publication No. 456122) [Masters’ thesis, Amasya University, 
Amasya]. Databases of National Thesis Center of the Council of Higher Education.    

Üstünel, M. (2016). The Impact of homework on academic achievment: A meta analysis study . (Publication No. 
421504) [Doctoral dissertation, Akdeniz University, Antalya]. Databases of National Thesis Center of 
the Council of Higher Education. 

Uysal, Ö. (2016). Harmanlanmış öğrenme ortamında proje tabanlı öğrenmenin gerçekleştirilmesi.  Açıköğretim 
Uygulamaları ve Araştırmaları Dergisi, 2(2), 89-113. 

Yavuz, S. (2006). Evaluation of the effect of project-based learning model on chemistry education students 
environmental knowledge and attitudes towards environment. (Publication No. 182219) [Doctoral 
dissertation, Hacettepe University, Ankara]. Databases of National Thesis Center of the Council of 
Higher Education. 

Zorlu, F., & Zorlu, Y. (2020). Improving learning preservice science teachers' concepts of microscope 
subject. International Journal of Society Researches , 15(25), 3582-3600. 
https://doi.org/10.26466/opus.647849 



887 
 

IJCER (International Journal of Contemporary Educational Research) 

Zorlu, Y., & Sezek, F. (2016). The investigation of effects to learning together method with modeling based 
learning method on constructivist learning environment. Ekev Akademi Dergisi, 68, 415-430. 

Zorlu, Y., & Sezek, F. (2020). An investigation of the effect of students' academic achievement and science 
process skills application together with cooperative learning model and the modeling based teaching 
method in teaching science courses. International Journal of Progressive Education, 16 (4), 135-157. 
https://doi.org/10.29329/ijpe.2020.268.9 

Zorlu, Y., & Zorlu, F. (2021). Investigation of prospective science teachers’ understandings on ergastic 
substances with the semantic mappings. International Journal of Psychology and Educational Studies, 
8(1), 86-98. https://doi.org/10.17220/ijpes.2021.8.1.199 

https://doi.org/10.29329/ijpe.2020.268.9
https://doi.org/10.17220/ijpes.2021.8.1.199


888         Dinsever, Zorlu & Zorlu 

Appendix: Samples of the experimental group students' semantic mappings are given below. 
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