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Abstract: 

As world has become competitive, we want to develop in the child the spirit of enquiry, ability of understanding, 

development of higher order thinking abilities like, critical thinking, creative thinking and problem solving ability independently. 

We can recall the efforts of various commissions in defining and framing curriculum with special emphasis on science education. 

Many learners centered strategies and approaches have attempted to improve student’s academic achievement and process skills 

in science teaching. Concept cartoon is one of the techniques used in remedying the misconceptions among students during 

instructional process. “Concept cartoons are interest arousing and surprising drawings in the form of a cartoons employed so as to 

state opinions on scientific concepts and they also focus on issues that learners can experience in their daily life”. (Brenda Keogh 

& Stuart Naylor, 1999). 

Concept cartoon as a successive visual aid based on the philosophy of social constructivism has a crucial role in science 

teaching. It motivates and enhances students’ participation with meaningful and experiential learning with follow up activities. It 

contributes to the different aims such as development of students understanding, explaining skills, perceptional level, problem 

solving, creative thinking, decision making, observational skills and students’ academic achievement. This systematic review 

analysis focuses on impact of concept cartoon strategy on students’ academic achievement. In this article, it is focused on 

analyzing the objective used, the methodology used and the findings of the study based on the area of concept cartoons. For this, 

researchers conducted a systematic review analysis of articles published between the periods 2010 -2022 May. For this review, 

publications through various databases using five steps to get the information were collected. In total 22 reports met the selection 

criteria. The results of this study can be concluded on previous and recent researches that Concept cartoons had the strongest 

association with academic achievement followed by students’ active participation in the classroom.  

Keywords: Concept cartoons, systematic review analysis, academic achievement and science education. 

1. Introduction: 

“In science the opinions of a thousand are not worth as much as one tiny spark of reason in an individual man” - 

Galileo Galilee; Physicist, Astronomer 1610. 

Education is a process of facilitating learning, to change the individuals in desired direction. It helps a child to develop 

his potentialities to the maximum and to bring out the best from within the child. We teach them various subjects at different 

levels of school to bring changes in their personality. Science as a subject is included in the school curriculum from the very 

beginning which inculcates process skills, scientific thinking and make them capable of using science and technology for the 

betterment of human society. As objectives are to be realized through the teaching of science, many strategies, approaches and 

methods are introduced. Indeed, many classic teaching strategies are not suitable for the students in achieving educational goals of 

21st Century. Thus, there arises an innovative strategy which satisfies the needs of the students. To arouse the interest among 

students is not so easy, but can be made possible by teachers by the use of a visual teaching aid such as concept cartoons in the 

process of instruction. 

“Concept cartoon is a strategy with three or more characters that enable the association of science topics with daily life 

and comment, contemplate and discuss on events” (Sasmaz-Oren, 2009). Concept cartoons are a way of presenting multiple 

views on a given science problem by students.  ‘Brenda Keogh’ and ‘Stuart Naylor’ coined concept cartoons for the first time in 

the year 1991 to make science learning easy. The objective of creating them was to elicit students’ ideas, thinking and  support 

them in developing their understanding. They have been evaluated for a variety of aspects such as determining students’ prior  

knowledge, identifying alternative conceptions held, providing learning scaffolds, promoting concept development and assessing 

students’ progress (Keogh & Naylor, 2000). The response of the learner was good enough to motivate them for further 

investigation in learning new concepts. It aroused interest, provided a better learning environment enabled with permanent 
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learning. It is more used in primary schools by teachers to get positive results. Many publications provide extensive background 

on the nature and features of concept cartoons (Keogh & Naylor, 1999). Further researches have resulted changes to the format, 

which are evident in publications of concept cartoons for classroom use (Dabell, Keogh & Naylor, 2008; Naylor & Keogh, 

2010).  

Achievement circumscribes the student’s capacity in best way. It is very important to consider this concept in education system, 

to improve it in students’ life as it is connected with their goals. Concept cartoons play a very important role in increasing the 

student’s achievement by ensuring energetic participation. However, there is a little research on impact of concept cartoons on 

academic achievement of students. Therefore, systematic literature review is needed to examine the extent of achievement among 

students. 

 

2. Literature review: 

By the decline of teacher-centered approaches, the learner-centered approaches are gaining popularity. Among many 

such approaches, concept cartoons made a remarkable attempt in students’ progress. Birisci, Mentin & Karakas (2010), concept 

cartoons ensured that the instruction process became more exiting and interesting which lead to successful learning. According to 

Ertug Evrekli, Didem Inel and Ali Gunay Balim (2011) analyzed the effects of mind maps and concept cartoons in science 

education on students’ academic achievement, their perceptions and inquiry learning skills. The study result showed possible 

increase in achievement by ensuring students’ active participation. In a similar way, Golgeli and Saracoglu (2011), researched 

the effects of using concept cartoons on students’ academic achievement. They got favorable result showing students’ increased 

interest with academic achievement.  

 

The concept cartoons used in modular instruction design affected learning positively with increased motivation (Sibel 

Cengizhan,2011).The concept cartoons were enjoyable, funny, surprising and motivating with enhancing the learning which 

increased points (Zeynep Demiratas, Fatime Balkan Kiyici, Elif Atabek Yigit,2012).Effects of cartoons on students’ 

achievement and attitudes in biology teaching showed positive change in students’ knowledge, understanding, attitude and 

achievement (Esra Ozay Kose ,2013).The science and technology course integrated with cartoons on students’ increased 

academic achievement (Emine Cetin Teke, Esme Hacieminoglu, Mustafa Pehlivan, Huseyin Teke ,2013). Science and 

technology teaching promoted with concept cartoons succeeded in showing students’ academic achievement and conceptual 

understanding (Demirel, Oktay Aslan, 2014). Concept Cartoons effectiveness in Chemistry Instruction for Teacher Education 

created a discussion environment where students’ improved their critical thinking skills, which may have an important role in 

improving their academic achievement (Dr. K Abdul Gafoor & Shilna V (2015). Another research evaluates its influence of 

concept cartoons on motivation and conceptual learning of children in primary schools with increase in academic performance, 

(Maria Galera Tebary, Jose Reyes Ruiz-Gallardo,2015). Integrating concept cartoons in teaching science courses in general 

increased the academic achievement of students (Randel D. Estacio ,2015). 

Concept cartoons affected learners’ academic achievement and inquiry learning skills. (Ozge Ozyalcin Oskay, Huseyin Efil, 

2016). Implementing humor and concept cartoons increased the success of students in the classroom (Berkay Çelik, Kerim 

Gundogdu, 2016). According to the study of Koklukaya, Ayse Nesibe, Guven Yildirim, Ezgi, Selvi, Mahmut (2016) which 

states that the Concept cartoons in General Chemistry has significant impact on academic achievement and anxiety level of pre 

service science teachers. Teacher candidates believed that the cartoons had a positive-impact on students learning in science and 

technology course. (Derya Cinar,2017). The concept cartoons were thoughtful, funny and increased the academic achievement, 

cognitive structures of the students in science (Ozge Ceylan, Elif Atabek Yigit, 2018).  

The meta analysis study of concept cartoons effect in science education analyzed medium effect on student achievement 

(Mensure Alkis kucukaydun, 2019). The study was also supported by another meta-analysis showing concept cartoons-based 

instruction processes have a significant effect on the students’ academic success (Gurol Yokus, Burak Aycicek,2019). It was 

observed that the use of cartoon technique in science teaching made a meaningful difference in academic achievement of students 

(Dilara Golgeli, Murat Saracoglu, 2019). The impact of instruction with concept cartoons on students’ academic achievement in 

science lesson showed favorable and made topic visual, increased students’ motivation towards lesson, made them active in 

lessons and made lessons enjoyable. He also recommends science lessons to provide with concept cartoons for permanent 

learning (Muamber Yilmaz ,2020). The effect of concept cartoon on enhancing achievement in chemistry, the study lead to 

better understanding in teaching learning process (O.S. Asha ,2020). Impact of science education enriched with cartoons 

increased students, academic success (Derya Kocakavak and Secil Erokten, 2020). The effect of argumentation-based concept 

cartoons on academic success in DNA and genetics code unit showed success of the students and played an important role in 

extending the retention time of the learned information (Zeki karaman and Feyzi Osman Pekel ,2020).  

Concept cartoons based on constructivist learning approach had positive effect on providing students to learn biology knowledge 

(Ali Aslan, Tubanur Aslan Engin, Gulbubu Kurmanbekova, Fethi Kayalar, Filiz Kayalar, Yalcm Karagoz, Adem Engin, 

2021). As there are few studies related to concept cartoons and academic achievement, there is a need to further research in this 

area. Therefore, this systematic literature review analysis study is focused in knowing the objectives used, the methodology 

adopted and the findings of the study. 

 

3. Methodology: 

From the various databases, research articles were selected using keywords. Keywords used in advanced search are 

Concept cartoons AND Science learning AND Academic achievement. The search was limited between period 2010 and 2021 

February. A total of 22 articles met the selection criteria based on five steps in systematic literature review analysis. The figure 1 

shows the five steps in systematic literature review analysis. 
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Figure 1:  The five steps in systematic literature review analysis 

 

 

 

 

 

   

 

 

 

 

  

Research question has to be developed with similar studies which mean data from different studies can be combined. For 

developing the research question, the researcher used the PICO framework. 

PICO means Population or Participant, Intervention, Comparison or comparator, Outcome study design. In this study, the 

researcher is interested to know whether or not concept cartoons enhanced students’ science academic achievement. Keeping that 

objective in mind, the researchers have developed the questions in PICO and are as follows: 

                

               P: Students age (7 years and above), all educational levels, both sexes of all nationality 

               I: Concept cartoons in science learning 

               C: Concept cartoons Vs classic method (Traditional methods) 

               O: Students’ academic achievement 

 

Developing a search strategy based on selection criteria is very important as to get specific results. Each study identified in the 

study had to meet the following selection criteria for their analysis. 

 The studies should be published between 2010 and 2021 February. 

 The study report should have sufficient research findings. 

 The participants in the study should be studying at any educational level. 

 The study report should be in science subject. 

 Publication can be of any type (A Thesis, a Dissertation or a Journal, etc.) 

 The studies of both qualitative and quantitative type research. 

The researcher conducted thorough survey of the various literature databases, which helped them to know the appropriate studies 

for the systematic literature review. In this study the researchers have used the Boolean Logic connectors, “AND”, “OR” and 

“NOT” in various combinations to get accurate results and findings. 

Then articles were assessed and extracted by reading the titles, abstracts and full texts from publications for systematic literature 

review analysis. In addition to data, sample size, data on participant parameter including age (>7 years), gender (male and 

female), students of all educational levels and all nationality were extracted. So, researchers found only 22 pertinent articles for 

the study analysis. 

In the last step, researcher synthesized the results according to the objective, sample, research design, data analysis and the 

findings of the study. 

 

4. Results: 

 

The electronic search strategy retrieved 17,600 unique records. As the researchers mentioned before, there are some similarities 

and differences in the 22 studies. All of these are divided into three parts; they are objectives formulated, the methodology 

adopted and the result findings. 

 

 

4.1 Objectives formulated: 

 

In this study the researchers Ertug Evrekli, Didem Inel and Ali Gunay Balim (2011); Golgeli and Saracoglu (2011);  

Zeynep Demiratas, Fatime Balkan Kiyici, Elif Atabek Yigit (2012); Esra Ozay Kose (2013);   K Abdul Gafoor & Shilna V 

(2015);  Randel D. Estacio (2015); Ozge Ozyalçın Oskay, Hüseyin Efil (2016); Berkay Celik, Kerim Gundogdu (2016), 

Koklukaya, Ayse Nesibe, Guven Yildirim, Ezgi, Selvi, Mahmut(2016); Ozge Ceylan, Elif Atabek Yigit (2018); Dilara gölgeli1; 

Murat Saracoglu (2019); Muamber Yilmaz (2020);  O.S Asha (2020);  Derya Kocakavak and Secil Erokten (2020);  Zeki 

karaman, Feyzi Osman Pekel (2020) and Ali Aslan, Tubanur Aslan Engin, Gulbubu Kurmanbekova, Fethi Kayalar, Filiz Kayalar, 

Yalcm Karagoz, Adem Engin (2021) aimed to identify the effectiveness of concept cartoons on academic achievement in science 

Develop research question 

Develop a search strategy based on selection criteria 

Run a search 

Assess and extract the data 

Synthesize results 
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learning with other dependent variables such as attitude, motivation and inquiry learning skills, conceptual understanding, 

cognitive structures,  retention and anxiety level. 

 

The researchers Birisci, Mentin & Karakas (2010); Emine Cetin Teke , Mustafa Pehlivan ,Esme Hacıeminoglu ,Huseyin Teke 

(2013);  Ramazan Demirel1 ,Oktay Aslan (2014); Maria Galera Tebary, José Reyes Ruiz-Gallardo (2015)  aimed to find the 

effectiveness and opinions of concept cartoons on academic achievement in science education. 

 

The researchers Sibel Cengizhan (2011), Derya Cinar (2017) aimed to analyze the use of concept cartoons on academic 

achievement in descriptive way.  

In addition to this, two Meta analyses by Gurol Yokus, Burak Aycicek (2019) and Mensure Alkis kucukaydun (2019) were also 

studied. The purpose of this research was to find cause-effect relationship of concept cartoons on academic achievement in 

science courses. 

 

4.2 Methodology adopted: 

 

From overall literature review, the designs used in 22 studies were pre- test post- test control group design, quasi pre- 

test post -test design, single group pre -test post -test design (Experiment Designs), mixed research designs (semi experiment 

pattern with semi structured interview, survey) and descriptive research design.  

 

The researchers Ertug Evrekli, Didem Inel and Ali Gunay Balim (2011); Zeynep Demiratas, Fatime Balkan Kiyici, Elif Atabek 

Yigit (2012); Emine Çetin Teke , Mustafa Pehlivan ,  Esme Hacıeminoğlu ,Hüseyin Teke (2013) ;  Abdul Gafoor K & Shilna V( 

2015); Ozge Ozyalcın Oskay, Huseyin Efil (2016); Ozge Ceylan, Elif Atabek Yigit(2018); Dilara Golgeli1,Murat Saracoglu 

(2019); Muamber Yilmaz (2020) studies aimed to know the effectiveness of concept cartoons on academic achievement by pretest 

posttest control group design. 

 

Maria Galera Tebary, Randel D. Estacio(2015);  Berkay Celik, Kerim Gundogdu (2016); Koklukaya, Ayse Nesibe, Guven 

Yildirim, Ezgi, Selvi, Mahmut(2016); O.S Asha (2020), Zeki karaman  and  Feyzi Osman Pekel (2020): Derya Kocakavak and 

Secil Erokten (2020) and Ali Aslan, Tubanur Aslan Engin, Gulbubu Kurmanbekova, Fethi Kayalar, Filiz Kayalar, Yalcm 

Karagoz, Adem Engin (2021) studies aimed to find the effectiveness of concept cartoons and academic achievement by quasi 

experiment pretest posttest design. 

 

Similarly, Golgeli and Saracoglu (2011) aimed to know the effectiveness of concept cartoons on academic achievement from 

single group pretest posttest design.  

Birisci, Mentin & Karakas (2010); Esra Ozay Kose (2013); Ramazan Demirel1, Oktay Aslan (2014); Maria Galera Tebary, José 

Reyes Ruiz-Gallardo (2015) studies aimed to find out the effectiveness and opinions of concept cartoons from mixed research 

designs. 

 

Sibel Cengizhan (2011), Derya Cinar (2017) studied the relationship of concept cartoons and academic achievement through 

descriptive survey research. 

 

It was found that 66.65% of the 22 studies were focused on quantitative approaches (experimental designs) whereas, 8.33% on 

qualitative (descriptive survey research) and 8.33% on mixed research (both quantitative and qualitative) design. 

 

In meta- analyses, Gurol Yokus, Burak Aycicek (2019) and Mensure Alkis kucukaydun (2019) quasi-experimental designs were 

more used in finding the result. 

 

4.3 Result Findings:  

 

We can identify the similarities among the studies Ertug Evrekli, Didem Inel and Ali Gunay Balim (2011); Golgeli and 

Saracoglu (2011);  Zeynep Demiratas, Fatime Balkan Kiyici, Elif Atabek Yigit (2012); Esra Ozay Kose (2013);   K Abdul Gafoor 

& Shilna V (2015);  Randel D. Estacio (2015); Ozge Ozyalçın Oskay, Hüseyin Efil (2016); Berkay Celik, Kerim Gundogdu 

(2016), Koklukaya, Ayse Nesibe, Guven Yildirim, Ezgi, Selvi, Mahmut(2016); Ozge Ceylan, Elif Atabek Yigit (2018); Dilara 

gölgeli1; Murat Saracoglu (2019); O.S Asha (2020); Muamber Yilmaz (2020) ; Derya Kocakavak and Secil Erokten (2020);  Zeki 

karaman, Feyzi Osman Pekel (2020) ,and Ali Aslan, Tubanur Aslan Engin, Gulbubu Kurmanbekova, Fethi Kayalar, Filiz Kayalar, 

Yalcm Karagoz, Adem Engin (2021) in favour to concept cartoon strategy in science learning. The analysis of these studies 

demonstrated a significant difference between the students’ scores in pretest and posttest academic achievement test (p<0.05). 

Thus, concept cartoons created discussion environment in enhancing many skills and active participation of students with 

meaningful learning in the classrooms. 

 

The researchers Birisci, Mentin & Karakas (2010); Emine Cetin Teke , Mustafa Pehlivan, Esme Hacıeminoglu ,Huseyin 

Teke (2013);  Ramazan Demirel1 ,Oktay Aslan (2014); Maria Galera Tebary, Jose Reyes Ruiz-Gallardo (2015)  investigated the 

impact of using cartoons as a teaching tool on student learning saying that it reduced students’ misconceptions and improved 

performance after lessons and influenced in positive way. Students have expressed that they like teaching process with concept 

cartoons and lessons were fun. 

 

Sibel Cengizhan (2011) and Derya Cinar (2017) reported concept cartoons used affected learning positively and increases 

motivation. It allowed students to change their ideas, learn the thoughts of their friends, and enable these ideas to be discussed and 

they were particularly suitable for science and technology classes. 
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In meta-analyses of Gurol Yokus, Burak Aycicek (2019) and Mensure Alkis kucukaydun (2019) the average effect size was 0.8 

and positive. There was a significant difference between the studies because of being p˂0.05.  It showed that concept cartoons 

used in science education are an important variable on achievement.  

 

5. Discussion and Conclusion: 

 

From the overall studies experimental designs were more used to study the effectiveness of concept cartoon strategy on students’ 

academic achievement. Pretest posttest control group design and quasi experiment pretest posttest design were most beneficial 

quantitative experiment research design. Also, the researchers were fond of using both quantitative and qualitative method of 

research as mixed research to know the strengths and weakness of the strategy. So, descriptive surveys, interviews, observations, 

opinions and case studies were conducted to analyze the relationship of this strategy with students’ attitude, problem solving 

ability, conceptual understanding, creative thinking, critical thinking, observational skills, inquiry learning skills and achievement. 

As this strategy reduced stress and anxiety among students, many teachers interested to do science lessons by drawing concept 

cartoons. 

From these studies, Researchers came to know that, this strategy is much suitable in primary education rather than other levels. 

Majority of the studies have been conducted on primary school students because concept cartoons attract the students to 

participate lively in the classroom, understanding the concepts of science without boredom. Learners experience many situations 

in daily life, which are formulated as concepts in the science text book at all educational levels. So these concept cartoons 

functions as a stimulant for discussion, encourages asking their own questions, reasoning and offers activities to students. The 

conversions between the characters of any science concept develop inquiry learning skills and in meanwhile misconceptions will 

be ruled out from the minds of students. It also develops divergent thinking ability which allows meaningful and permanent 

learning among students. 

This article has shown the recent studies about innovative instructional strategy Concept cartoons in science education at 

all levels. In addition, the data analysis based on quantitative and qualitative perspective, concept cartoons act as a visual tool, 

stimulus for argumentation for students in the classroom. It makes reluctant students to actively participate in discussion of 

science concepts with pleasure. As it develops students’ perception, abstract thinking and process skills in science, every school 

should use this strategy to meet the necessities of young and aspiring minds. In total, this systematic review has given valuable 

inputs related to the important learner centric approach that can enhance students’ academic achievement. 
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