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Abstract 

This study explored the use of concept cartoons to enhance the performance of Junior High School pupils 

in selected science concepts by using pre and post intervention test. Sample comprised 37 Junior High 

School pupils and one science teacher in Abelemkpe Junior High School in the Greater Accra Region of 

Ghana. Concept cartoons are instructional tools designed to generate scientific thinking among learners. 

Adapted to the 5E instructional model, they can be used at any stage of the learning process to facilitate 

effective learning of scientific concepts. Completed tests based on five selected science concepts were 

analyzed using the t-test inferential statistics to establish any significance difference between 

respondents’ mean scores of the pre and post intervention data. Results revealed that the use of concept 

cartoons to teach the selected science concepts enhanced the pupils’ cognitive achievement. The concept 

cartoons affected learners’ academic achievement in positive ways. The pupils were able to construct 

their own knowledge and made meaning of their everyday experiences. Results of the t-test (t (36)=8.41, 

p=.000), (t (36)=9.38, p=.000), (t(36)=4.85, p=.000), (t(36)=10.58, p=.000) and (t(36)=11.85, p=.000) 

indicated a significant difference between the mean scores of the pretest and posttest. This implied that 

the use of concept cartoon had a positive effect on the cognitive achievement of pupils. It is therefore, 

recommended that JHS integrated science teachers adopt the use of concept cartoons to teach science 

effectively and to increase the pupils’ motivation to learn science. 

Key words: constructivist learning, concept cartoon, instructional strategy. 

1. Introduction

Ghanaian JHS pupils’ poor performance in science has been a subject of concern for quite some time now 

among various stakeholders (Eminah, 2007) with teachers bearing the brunt of the criticisms. JHS science 

teachers had, in the past, been accused of adopting the chalk and talk method of teaching Science with little 

or no practical activities resulting in the rote memorization of facts by the pupils (Parku, 2012). The JHS 

pupils found it difficult to understand concepts taught during science lessons because, apart from listening, 

they were not engaged in any hands- on activities. Parku also found that the learners were not encouraged to 

utilize the enquiry process of science to solve problems during practical activities simply because no 
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practical activities were organized in the schools. Parku’s observations are supported by comments made 

in reports of the Chief Examiner for Basic Education Certificate Examination (BECE) Science. He stated 

that the candidates’ performance on the whole was poor (WAEC, 2015). Some of the candidates were 

unable to answer the questions and only copied them. Others who attempted to answer the questions 

provided incomplete answers. It appeared that the candidates were either not used to answering essay 

questions or were not taught how to go about answering such questions. The BECE science Chief Examiner 

asked for the intensification of science lessons and the discussion of marking scheme with the pupils. 

Additionally, the researcher’s past experience as an Assistant Examiner for the BECE Science paper 

exposed her to the conceptual difficulties JHS pupils encountered in their final science paper. At the 

international level, BBC news reported in June 2015 that Ghana ranked last among 76 countries across 

the world in the then biggest ever global school rankings   on   Mathematics   and   Science 

(http://www.myjoyonline.com,   2015).   This international assessment was the Trends in International 

Mathematics and Science Study (TIMSS) which, since 1995, has been organized every four years for 4th

grade (basic 4) and 8th grade (JHS 2) pupils the world over. 

The reasons why Ghanaian JHS pupils performed so poorly in this global science test are a cause for serious 

concern. At the local level, there are calls for reduction in the number of subjects studied by basic pupils 

so as to reduce the cognitive load on the learners. Other researchers such as Baure (2015) looked at the 

classroom transactions involving the pupils and their science teachers. He discovered that science teaching 

and learning were abstract with pupils less involved in the lesson. Encouraging as these research efforts 

were, the overall performance of JHS pupils in science has not shown any significant improvement, perhaps 

due to the fact that the real challenges facing JHS science were not addressed. The unanswered question is 

whether the real problems confronting JHS science teaching and learning in Ghana has been properly 

conceptualized for effective redress. JHS science teachers in most cases use the teacher centered approach 

to teach science due to the lack of teaching learning materials and science laboratory in most cases. 

One instructional innovation which is new in the Ghanaian educational system and hence untested is the 

use of concept cartoons subsumed by the 5E instructional model (5E = engage, explore, explain, 

elaborate and evaluate). This instructional instrument is based on the constructivist learning theory. This 

study, therefore, was designed to find out the effect of concept cartoons on the performance of pupils in 

mixtures, heredity, osmosis, electrical circuit and diffusion at Abelemkpe Junior High School, Accra. The 

following research questions guided the study: 

1. What are the causes of JHS pupils’ poor performance over the years?

2. What is the effect of concept cartoons on JHS pupils’ performance in selected integrated science

concepts?

2. Review of Literature

Concept cartoons are cartoon style drawings designed as a stimulus to question, to intrigue, to provoke 

discussion and to generate scientific thinking among the learners. Concept cartoons provide a range of 

viewpoints and are based on the constructivist approach (Long & Marson, 2003). Concept cartoons can be 
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used in different ways in educational settings.  They are seen as tools that allow teachers to gain 

students’ attention, visually focus them on the lesson and create an environment where students can 

construct or reconstruct their views on a certain topic (Balim, Inel, & Evrekli, 2008). These cartoons can be 

used at the beginning of a lesson to examine students’ prior knowledge, reveal their thoughts and motivate 

them to discuss a certain concept (Balim, Inel, & Evrekli, 2008; Keogh, Naylor, & Downing, 2003; 

Kabapinar, 2005). The 5E instructional model, based on theories of constructivist teaching, is a sequence 

of stages teachers may go through with students to help them develop a conceptual understanding of 

concepts. This model enables students to go beyond what they can do independently. Every element of 

the five Es is carefully created to promote learners’ construction of knowledge.   The idea behind the 

model is to begin with students’ current knowledge, make connections between current knowledge and 

new knowledge, provide direct instruction of ideas the students would not be able to discover on their own, 

and provide opportunities for them to demonstrate understanding (Bybee, Taylor, Gardner, Scotter, 

Powell, Westbrook & Landes, 2006). Similarly, concept cartoons can perform these functions. Concept 

cartoons feature cartoon-style drawings, which show different characters arguing about everyday 

situations and are designed to intrigue, provoke discussion and stimulate scientific thinking, and may not 

have a single so-called “right answer” (Keogh & Naylor, 1999). Research shows that the use of concept 

cartoons as a teaching approach is highly motivating across all age ranges including learners of different 

levels of understanding. It is also effective in both revealing and challenging learners’ ideas, linking the 

process of elicitation and restructuring ideas and effective in integrating learning and assessment into a 

single strategy. 

The use of concept cartoons stimulate thinking among learners which enable them to construct their own 

knowledge, since the cartoons do not necessarily have a single correct answer (Martinez, 2004). Therefore, 

the use of dialogues creates opportunities for learners to present alternative ideas, including scientifically 

valid views (Keogh & Naylor, 1999).  

Apart from being an effective teaching strategy, concept cartoons are effective assessment tools in finding 

out students’ alternative ideas (İngeç, 2008; İngeç, Yıldız & Ünlü, 2006; Naylor, S, Keogh, B., de Boo, 

M., & Feasey, R. 2001; Pelaez, Hoover & Treagust, 2004). Long and Marson (2003) summarized the 

benefits of concept cartoons in the following manner. They noted that concept cartoons: 

• help to students ask their own questions.

• contribute to the development of students’ views.

• challenge false views of students’ and enable them to develop their views.

• sustain the attention of students and increase the motivation.

• develop students’ language and literature.

Concept cartoons present many opportunities to learners to enhance their learning and motivation at many 

levels. The literature also reveals that concept cartoons are used in teaching science and technology and in 

different conditions for the purpose of assessing the comprehension levels of scientific subjects of 

prospective teachers (Chin & Teou, 2008). In addition, it is stated that concept cartoons contribute to the 

development of students’ problem solving, and critical thinking skills. Further, they are considered helpful to 

students’ concentration because they render science more interesting (Keogh & Naylor, 1999). Such 

innovative teaching approach is absent in Ghanaian JHS science classroom. This has constantly been 
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reflected by their poor BECE grades. In 2011, 13% of the pupils who sat for the BECE obtained grades 1 

to 3 in science with the other 87% obtaining grades 4 to 6. In 2015, 45% obtained grades 1 to 3 with the 

remaining 55% obtaining grades 4 to 6. In 2016, 20% of the pupils obtained grades 1 to 3 with 80% obtaining 

grades 4 to 6. In 2017, 35% of the pupils obtained grades 1 to 3 while 65% obtained grades 4 to 6. 

These statistics suggest that pupils’ performances have not been the very best over the period under 

review. Some stakeholders (school heads, parents, and teachers) were of the view that an urgent 

intervention was needed to arrest the declining performance of the pupils in science. However, to the 

knowledge of the researcher, no discernible efforts have been made apart from verbal instructions to 

teachers to work harder than before. 

A search through available literature showed that some researchers (Nartey, 2017; Asmah, 2016; Adu-

Gyamfi, 2016) variously   designed   different   interventions   to   improve   learners’ achievement 

in the sciences in Ghana. However, none of these studies considered the use of concept cartoons. 

Available empirical evidence on the effectiveness of concept cartoons makes it a viable alternative as an 

intervention instrument.   

3. Methodology

Case study design was used to investigate the effect of concept cartoons on Junior High School pupils’ 

performance on selected integrated science concepts with action research as the most appropriate 

research approach because it is an interactive method of collecting information that is used to explore 

topics of teaching, curriculum development and student behavior in the classroom (McCallister & 

Levitas, 2020). Burns (2000) acknowledges action research as an influential tool for school and 

classroom investigation. The purposes of action research in education he asserts is a means of remedying 

problems in a specific situation or somewhat improving a given set of circumstances and also aims at 

changing things.   

3.1 Sample  

The study was carried out with a public JHS with a population of 198 pupils. The study sample was an 

intact class of 37 JHS form two pupils and their science teacher. 

3.2 Research Instrument 

The instruments used in this study were pre-and post-intervention tests, interview and observation 

schedules. Observations of a typical classroom situation were made before the intervention. These were used 

by the researcher to have an idea of teaching strategies used by science teacher during instruction.  

The pre-and post-intervention tests were constructed by the researcher. The concepts of the following 

topics were tested: diffusion, osmosis, heredity, mixtures and electrical circuits. The topics were to be 

treated that term. Five questions were set on diffusion.  Questions 1 to 4 required the pupils to define and 

explain diffusion and its applications in daily life. Question 5 required the students to construct concept 

maps on diffusion. The pupils were expected to draw lines with arrowheads between bubbles to show 
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which words were related to each other. The test on osmosis consisted of five questions which required the 

pupils to define, describe the process and state whether statements on osmosis were true or false. Ten test 

items were set on mixtures of which 6 were multiple choice items and four items required the pupils to 

explain. The test on heredity consisted of five items which required the pupils to provide one-word answer 

or explain the concepts. The test on electrical circuit consisted of ten multiple choice items. 

Interview was used to obtain data from teachers and pupils on the performance of the pupils in science, the 

teacher’s teaching strategy and their views on the use of concept cartoons in the teaching and learning of 

integrated science. Semi-structured interview was employed in the study allowing both the interviewer and 

the respondents the flexibility to go into details when needed (Keller & Conradin, 2018) and where 

necessary the sequence and wording of the questions changed for better clarification depending on the 

needs of the interviewee (Johnson & Christensen, 2008). 

3.3 Validity and reliability of instruments 

Experts in science education examined the interview and test items to examine the suitability of the 

wording of each of the items. Suggestions received from them were used to refine and sharpen the content 

making them more relevant and valid for the purpose of the study. 

The reliability of the tests was determined using the test-retest method. The tests were administered to a 

different group of JHS pupils who had the same characteristic as the sample. The reliability indexes were 

determined using SPSS version 20. A reliability index of 0.66, 0.69, 0.66, and 0.80 respectively was 

determined for tests.  

3.4 Intervention 

Figure 1: Lesson and cartoon ideas on diffusion    Figure 2: Lesson on heredity 
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Figure 3: Cartoon ideas on heredity Figure 4: Lesson on osmosis 

Figure 5: Cartoon ideas on osmosis Figure 6: Lesson on mixtures 
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Figure 7: Cartoon ideas on mixtures Figure 8: Lesson and cartoon ideas on 

circuits 

Figure 9: Worksheet for presentation of results 

3.5 Data Collection Procedure 

Data was obtained through Pre and post intervention tests observation and interview with teachers and 

pupils. Observations of a typical classroom situation were made before the intervention. Science lessons 

were observed by the researcher to have an idea of teaching strategies used by science teacher in the 
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classrooms. The science teacher and his pupils were interviewed. The interview was based on the 

performance of the pupils in science, the teacher’s teaching strategy and views on the use of concept 

cartoons in the teaching and learning of integrated science. Pupils took the pre-test a day before the 

intervention.  

Pupils were then taught using concept cartoons (Appendix A). Before giving out the concept cartoons, 

pupils were put into groups of 5 to 6 pupils. Five different concept cartoons representing the five selected 

concepts (mixtures, heredity, osmosis, diffusion and electrical circuit) together with worksheets (Kruit, 

Berg & Wu, 2012) were prepared by the researcher and used to teach the concepts in Junior High School 

form two class.  The pupils had no experience with concept cartoons. Each concept cartoon was 

accompanied with either a short story or a question for investigation by the pupils. The researcher used 

the concept cartoons to teach the selected concepts. Each group of students was walked through the five 

stages of the 5E Model namely, engagement stage, exploration stage, explanation stage, elaboration stage 

and evaluation stage to investigate and to prove or disprove an idea presented by the cartoon or the 

question. Pupils then wrote their findings on the worksheet provided.  

During the engagement stage pupils predicted the responses to the cartoons they deemed right after group 

discussion of the phenomenon represented on the concept cartoon. Their predictions and reasons were 

written on the worksheet. Each group then designed their own experiment and executed it to confirm or 

disconfirm their predictions during the exploration stage.  

The researcher guided the students through the explanation stage. The researcher engagement involved 

providing labels, that is, scientific terms or concepts for students’ findings and content information, 

correcting students’ mistakes and providing information to fill in missing parts in the pupils’ outcomes. 

The researcher confirmed or challenged pupils’ explanation of their findings. The pupils were given 

opportunities to compare their newly structured ideas with those presented by the researcher. Also, the 

learners began to put the abstract experiences into communicable form.  

The elaboration phase encouraged pupils to expand on the concepts they had learned, made connections 

with other related concepts, and applied their understandings to the world around them. The researcher 

asked probing questions to extend the pupils’ acquired knowledge on the selected concepts. The evaluation 

phase offered pupils the opportunity to assess their understanding and abilities, and also for the 

researcher to monitor how pupils’ understandings had progressed.  

3.6 Data Analysis 

Data from the observation checklist and the interviews were checked for similarities or differences and 

subsequently organized into categories and themes.  Evidence gathered from these sources over a period 

of time provided a broader and deeper understanding of pupils' knowledge and learning (Sagor, 1992). The 

t-test inferential statistic was used to establish any significant difference between the respondents’ mean

scores of the pre- and post- test data. Paired- sample t-test was used for the analysis because there was one 

group and the data was collected from the group on two different occasions, before and after the 

intervention. The effect sizes were calculated to measure the strength of the relationship between the two 

tests scores.  
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4. Results and Discussion

4.1 What are the causes of poor performance of JHS pupils in science? 

This item sought to find out the cause of poor performance of JHS pupils in science. Data was gathered 

using observation and interview. Data collected was based on the performance of the pupils in science, 

the teacher’s teaching strategy and their views on the use of concept cartoons in the teaching and learning 

of integrated science. 

The teaching and learning of science was abstract. The pupils were not offered the opportunity to create 

their own knowledge. Also, due to the abstract nature of the lessons, the pupils were unable to participate 

and those who attempted to answer questions posed by the teacher did not get them right.  

Time allocated to teach science on the timetable was inadequate for both practical and theory so the 

teacher resorted to lecture approach to deliver his lessons with pupils. Science concepts need more time 

to be explained, pupils are therefore, overwhelmed by loads of information in a short period of time. This 

results in unsuccessful learning among pupils. The pupils complained that they needed more time to 

understand all the information. A pupil had this to say: 

‘we don’t have enough time to learn science, our teacher rushes us through the syllabus. In some cases, 

he doesn’t even complete a topic he starts’.  

The teacher also indicated that science is taught, learnt and assessed theoretically and that experiments 

are done theoretically. He further noted that pupils do not interact with the scientific material so they do 

not have the opportunity to discover concepts by themselves. Additionally, he said learners struggle with 

the section that tests experiment in the exams because they had never seen the material and had never 

done that experiment. The teacher had this to say: 

‘This school as well as our neighboring schools lack teaching and learning materials for science 

experiments. The pupils don’t even know what a science laboratory looks like yet we expect them to learn 

science and understand’. 

Lack of resources such as individual textbooks for the learners, and science laboratories are challenges 

faced by teachers and pupils.  This poses a threat to successful science learning because it limits the 

work of the teacher. It also means that the subject is theoretically taught with no practical investigations.  

According to Opara and Etukudo (2014) adequate and appropriate use of instructional material ensures 

effective teaching and learning of science. If instructional materials are inadequate, students are made to 

read textbooks while the teachers explain the concepts to them instead of the students carrying out 

activities as suggested by the science syllabus (Azure, 2015). All these factors he said demotivates them 

as science teachers and the pupils. Motivation he indicated is very important towards the academic 

achievements of the learners. The intervention in this study was made to address these problems 

4.2 What is the effect of concept cartoons on the JHS pupils’ performance on selected 

integrated science concepts? 

The study also sought to find out if concept cartoons had any effect on the cognitive achievement of pupils. 

The descriptive statistics for the five tests are presented in Table 1.  
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Table 1: Descriptive Statistics of Pupils’ pre- and post-Test Scores 

The mean scores for the pre-test on the topics were within the range of 8.5 to 9.8 while for the post-test 

means scores within the range of 10.9 to 12.9. The pupils seemed to have performed better after the 

intervention in all the posttests. The Mean scores of pupils’ scores on the post-tests were higher than the 

corresponding pre-test scores. 

The mean differences are between 1.6 and 3.9 (Table 2). The performance of the pupils on the topics 

improved after the use of concepts cartoons to teach the topics. This suggests that the use of the concept 

cartoons might have improved the pupils’ performance on the topics.  

The pupils’ mean scores for the corresponding pre and post test scores were subjected to t-test analysis to 

establish any significant difference between the pre-.and post-test mean scores. The results are presented 

in Table 2. 

Test Mean N SD 

Diffusion 

Pretest 8.5 37 3.0 

Posttest 12.4 37 3.7 

Osmosis 

Pretest 9.6 37 2.4 

Posttest 12.5 37 2.3 

Heredity 

Pretest 9.3 37 2.6 

Posttest 10.9 37 2.8 

Mixtures 

Pretest 9.8 37 1.9 

Posttest 12.9 37 2.0 

Electrical circuits 

Pretest  9.4 37 1.8 

Posttest  11.9 37 1.6 
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 Table 2: t-Test  Analysis on Pupils’ corresponding Pre-and Posttest Mean Scores 

Results from the Table 2 indicate that there was a significant difference between the pretest and post-test 

mean scores in all the five tests conducted after the intervention. For the test on diffusion there was a 

significant difference between the mean scores (t (36)=8.41, p=.000) with the effect size of 1.15 which is 

interpreted to be a large difference, the pupils performed better. The test on osmosis also saw a significant 

difference between the mean scores (t (36)=9.38, p=.000) with an effect size of 1.54 indicating a large 

difference, the pupils performed better in the posttest after the intervention. There was a significant 

difference between the mean scores of heredity (t(36)=4.85, p=.000) with an effect size of 0.78 indicates a 

large effect size. This means there was better performance after the intervention. For the test on mixtures 

there was a significant difference between the mean scores (t(36)=10.58, p=.000) with an effect size of 

1.78 interpreted as a large difference. There was also a significant difference between the mean scores of 

electrical circuits (t(36)=11.85, p=.000) with an effect size of 1.9 which is a large difference. These results 

suggest that the intervention improved the pupils’ performance in the posttest.  

Results from the statistical analysis in the data from the pre-and post-test indicated a significant difference 

between the mean scores of the pretest and posttest. This implies that the use of concept cartoon had a 

positive effect on the cognitive achievement of pupils. The pupils performed better in the posttest after the 

intervention. The results prove that active learning and constructivist approach enhances the cognitive 

achievement of pupils. Kaufman (2012) discovered that teachers, who use more learner-centred practices 

such as the constructivist strategies involving students, produce greater motivation and academic 

improvement than those who use more of teacher- centred approaches like the transmissive or lecture 

methods. 

It was discovered in this study that concept cartoons affected learners’ academic achievement in positive 

Mean 

Difference 

SD T df P 

Diffusion  

Pretest-posttest 3.9 2.8 8.405 36 .000 

Osmosis  

Pretest-posttest 2.8 1.8 9.377 36 .000 

Heredity  

Posttest-pretest 1.6 1.9 4.851 36 .000 

Mixtures  

Posttest-pretest 3.2 1.8 10.578 36 .000 

Electrical circuit 

Posttest-pretest 2.5 1.3 11.853 36 .000 
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ways. Pupils did their possible best to construct their own knowledge and to make meaning of their 

everyday experiences. This was supported by their responses during the interview sessions. They reported 

that they had better understanding of the concepts when the concept cartoons were used to teach the topics. 

This assertion is amplified by the following excerpts: 

 

“Madam, I think cartoons learning is interesting. I watch cartoons on television but didn’t know 

it can be used to learn science. I understood the lesson very well because the cartoon gave me 

some things to think about”.  

“Madam, I think learning like this is very nice. It made me understand very well what we learnt. 

I now understand why they say science is all about the things around us”. 

 

These views of pupils correlated their performance in the posttest since they performed better in the posttest 

than in the pretest.   

The teacher also noted that the concept cartoons adapted to the 5E learning model can enhance pupils 

reasoning processes and also can improve pupils understanding because of the pupils’ involvement in the 

stages of the 5E learning model.   Feasey (2007), Hatzitaskos and Karacapilidis (2010), Keogh and Naylor 

(1999), and Long and Marson (2003) are of the view that concept cartoons have a positive effect on pupils’ 

levels of knowledge in relation to daily life. Similarly, in their research conducted with primary school 

fourth grade pupils, Özyılmaz-Akamca, and Hamurcu (2009) found that computer assisted concept 

cartoons had positive effects on learning achievement. 

The use of concept cartoons in inquiry learning of integrated science gave the pupils the opportunity to 

discuss the different opinions presented in the cartoons, made predictions and had the chance to reason 

through the lesson. The researcher acted as a facilitator and helped in this process so that reasoning could 

be done effectively. In this way, the pupils learnt various concepts more effectively by constructing them 

on their own. This confirms the assertion by Heitzmann and Ellmann cited in   Kolokouri and Plakitsi 

(2016) that cartoons are a significant tool for designing educational material as they offer pupils the 

opportunity to develop high cognitive operations. 

 

5. Conclusion  

The ultimate goal of education is to equip pupils with the knowledge and skills essential for thinking 

critically, solving complex problems, and thriving in the 21st century society. The findings of the study 

give credence to the ability to achieve these skills through the use of concept cartoons in science lessons. 

Concept cartoons subsumed by the 5E instructional model improved the pupils’ cognitive achievement 

as seen in their performance in the post-tests (See Table 1). It can be concluded that the use of concept 

cartoons is one of the effective ways to teach the selected topics used in this study.  Further more 

confident, for higher achieving learners the use of concept cartoons can be an important tool in getting 

them to think more deeply about scientific concepts. 
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5.1 Recommendations 

The JHS integrated science syllabus is planned to increase the level of scientific literacy of pupils and equip 

them with the relevant basic scientific knowledge and skills needed for their own survival. It is therefore 

essential for pupils to be trained in the investigative process of solving problems. This requires pupils to 

physically explore and discover knowledge within their environment and in order to be scientifically 

literate and to live meaningful lives. The following recommendations are offered: 

1. The biggest challenge before a science teacher is how to teach science effectively

for conceptual change. This study has proven that concept cartoons can be used in the science classroom 

to achieve this. So, it is recommended that JHS integrated science teachers could adopt concept cartoons 

to teach topics their pupils consider to be difficult. 

2. The concept cartoons approach used  in  the  s tudy motivated and increased pupils’ participation

and achievement in the teaching of the selected concepts of integrated science so JHS science

teachers a r e  e n c o u r a g e d  t o  use concept cartoons to increase the pupils’ motivation to learn

science.

3. Integrated science is a discipline that involves seeking rational solutions to problems and concept

cartoons lessons can be presented as a problem to be solved. Therefore, teachers should embrace the

use of concept cartoons and present science concepts as problems to be solved for pupils to develop

problem-solving skills.
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Figure 1: lesson and cartoon ideas on diffusion 
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Figure 2: Lesson on heredity 
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Figure 3: Cartoon ideas on heredity 
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Figure 4: Lesson on osmosis 
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Figure 5: Cartoon ideas on osmosis 
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Figure 6: Lesson on mixtures 
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Figure 7: Cartoon ideas on mixtures 
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Figure 8: Lesson and cartoon ideas on electrical circuit 
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Figure 9: Worksheet for presentation  

 


