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 I. Introduction 
 

Science is based on laws, principles, and procedures. Students are introduced to 

teaching and learning practices. Understanding science subjects must be confirmed based 

on mutual understanding to avoid errors.  

According to Modell et al. (2005), misconceptions are insights about phenomena that 

occur in the real world and are not scientific explanations. This misconception is an idea 

that differs from what experts agree upon and believe (Ibrahim, 2012). This misconception 

about science is supported by Research, especially among students and teachers (Belo et 

al., 2010; Brown et al., 2010; Markic & Eilks, 2010). It depends on the opinion and 

consensus of scientists, such as errors in presenting examples of concepts, errors in linking 

concepts, and incomplete understanding of concepts (Taufiq, 2012).  

Brown et al. (2010) state that science teachers develop knowledge by mastering the 

program. The teacher has an enormous impact on the orientation of prospective science  
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students by elaborating on the objectives and views of the teacher's role. Fitzgerald, 

Hacking, and Dawson (2010) show that students' beliefs and prior knowledge influence 

classroom teaching and learning processes. Lange et al. (2010) emphasize emotional 

aspects as part of teaching skills that may be the main factor in changing students' attitudes 

toward learning science.  

According to Eggen and Kauchak (2004) and Martin et al. (2002), concepts, objects, 

or events help people understand the world around them. On the other hand, they are ideas 

that give a false understanding of images, objects, or events produced by a person's 

experience. 

Students come to class with prior knowledge. Progress through training is gradual. 

Science education is a dynamic process. You have a solid plan to change any 

misconceptions that could put them at risk. Many strategies that can help teachers change 

misconceptions. This can be done by identifying the problems that students are having 

(Burgoon et al., 2010). 

Misconceptions can be the source of most learning issues in school if they are not 

detected and processed like a shot. Science thought may be a vital downside at every level 

of education, particularly at the junior, secondary, and university levels. It is because 

junior and secondary school is where the most basic education taught would arouse the 

ensuing level. 

According to Alter and Nelson (2002), parents taught misconceptions through 

tutoring by senior teachers and books. In teacher-centered instruction, teachers identify 

how to teach based primarily on the content of tradition and discipline. Teachers who have 

scientific misconceptions can communicate them to their students. According to Fisher 

2004; Wood-Robinson 1994, teachers have great potential to teach students about 

misconceptions in science. 

According to Murdoch (2018), preconceived ideas are common conceptions shared 

from life experience. According to Leaper et al. (2012, non-scientific beliefs are opinions 

or information learned by a student’s colleagues. 

Based on scientific evidence, misconceptions about language arise from the habit of 

using words with different meanings throughout life (Keeley, 2012). Misunderstandings 

occur in childhood and persist into adulthood. Therefore, this study aimed to determine the 

level of misconceptions among first-year elementary, secondary, and university students. 

 

 

II. Research Method 

 

2.1 Study Area 
The study was conducted in Dire Dawa, located in eastern Ethiopia. It includes 

middle school, high school, and university students. Four middle and three high school 

students were randomly selected from public and private schools. 

 

2.2 Data Collection 
A literature review was used to analyze the current level of students' misconceptions 

of the sciences. In this study, we collected data, analyzed it, and made conclusions and 

recommendations based on the results. 

Different methods were used to collect data to achieve the stated objectives. A 

questionnaire was employed to collect data from the selected schools from the Dire Dawa 

city administration. The item was developed to test the levels of students' and teachers' 
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misconceptions about science subjects. It has seven levels of agreement with a total of 

forty-four questions. 

 

2.3 Research Design 

The study approach is qualitative in its research design. It was based on the 

respondents within randomly selected schools. The data was represented using tables and 

charts. Büyüköztürk et al. (2010); Özgür, (2013). 

Teachers also identified students' language inadequacy as another problem 

preventing them from applying teaching aids. This, to a large degree, can be attributed to 

the design of English curriculum in Libya which has been criticised for being long and 

formal to teach, as well as neglecting the listening and speaking skills Gadour. A, 

Amaniana. S (2015) 

  

2.4 Sample Size 

The total sample size was 1,576 students, including 581 students from four different 

junior high schools, 888 secondary school students, and 107 first-year students of Dire 

Dawa University 2021. The number of students at each level is summarized in Table 1. 

Additionally, 100 teachers participated in the study from October to January 2021. 

Researchers are gathering insights on particle theory concepts across teachers across ages, 

genders, and different degrees. 

 

 

III. Results and Discussion 

 

3.1 Results 

This section presents the study's main findings. Descriptive analysis obtained from 

answer sheets identified participants' misconceptions regarding scientific topics. The 

number of respondents who participated in this study was collected from middle and junior 

high school students and first-year students at the university (Batch, 2021).  

Figure 1 shows the educational background of the respondents. The results showed that 

36.9% of respondents attended elementary school, 56.3% attended junior high school, and 

6.8% were new university students. 

 
Figure 1. Educational background of students. 

 

The gender participation and education level of the student's mothers and fathers in 

this study is shown in Table 1. The percentage of the respondents was 50.7% male and 

49.7% female. Most of the respondents are between 15 and 20 years ol
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Table 1. Respondents’ demographic characteristics 

Gender Frequency Percent 

Male 799 50.7 

Female 777 49.3 

Ages 

14-15 344 21.8 

15-20 953 60.5 

Above 20 279 17.7 

  
(a) (b) 

Figure 2. Students’ family education background (a = Mother, and b = Father education 

background) 

 

The educational background of the student's father and mother is shown in Figure 2. 

Figure 2(b) revealed that 390 (24.7%) of respondents' fathers have BA/BSc degrees, 801 

(50.8%) of respondents can read and write only, 361 (22.9%) of respondent's fathers have 

a diploma, 24 (1.6%) of student's fathers have an MA/MSc degree and 0.1% of 

respondents father have PhD. Moreover, Figure 2(a) shows the students' mothers 

educational backgrounds. The result depicts that most students' mothers can read and 

write; only 729 (46.3%) of the respondents have an MA/MSc, BSc/BA degree, or 

Diploma. 

We attempted to evaluate students' preferred subjects in this work. The outcomes 

shown in Figure 3 reflect the top choice. Biology was the preferred subject of the majority 

of students, with 652 (41.4%), chemistry with 529 (33.6%), and physics with 395 (25.1%). 

 

 
Figure 3. Student’s first choices of science in science subjects 

 

Table 2 shows that the inclusive questions from the life science subject are presented 

based on problem indicators, where the contribution of misconceptions has the highest 

value. It proves that students in junior high, high school, and university first-year programs 

have a high misconception.  
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Table 2. Life science misconceptions based on the problem indicator (UC understanding 

the concept), PUC, partly understanding, M (misconception), and NC (not clear) 
Indicators junior school Secondary schools First University students 

UC 

(%) 

PU

C 

(%) 

M 

(%) 

NC 

(%) 

UC 

(%) 

PU

C 

(%) 

M 

(%) 

NC 

(%) 

UC 

(%) 

PUC 

(%) 

M 

(%) 

NC 

(%) 

Blood flows like 

oceans 17.1 0.0 

 

10.2 10.8 14.3 0.0 

 

28.7 14.0 2.5 0.0 2.0 2.3 

A worm is an 

animal 17.1 3.7 
10.7 

6.0 24.3 3.9 
11.7 

11.0 2.4 1.0 2.3 1.1 

Insects have blood 10.6 0.0 20.5 7.0 14.7 0.0 22.6 19.0 2.4 0.0 3.2 1.3 

Seeds and eggs are 

not living things 9.5 2.0 

 

10.8 11.6 11.6 5.1 

 

17.3 19.7 2.2 1.0 2.9 0.8 

A microscope is a 

device used to 

observe small 

objects that can be 

seen with the naked 

eye. 22.3 3.7 

 

 

 

 

 

10.4 2.9 34.0 4.0 

 

 

 

 

 

12.3 9.1 3.2 1.3 1.6 0.8 

Plants need light to 

grow. 15.7 7.0 

 

10.5 5.5 27.7 7.4 

 

11.7 9.5 3.2 1.0 1.8 0.8 

The growth of 

human beings is 

gradual and 

continuous 18.2 5.1 

 

 

9.7 
5.1 33.6 5.9 

 

 

10.4 
8.8 3.9 0.7 1.5 0.8 

Insects are animals 12.2 3.5 13.7 13.3 22.9 8.1 10.4 12.7 3.1 0.8 1.6 1.3 

Bacteria are always 

harmful to human 

beings 7.0 2.5 

 

17.9 
8.1 10.3 5.9 

 

28.9 
11.0 1.8 1.2 3.1 0.7 

Plants get their food 

from the soil 8.2 4.0 

 

10.8 6.5 17.1 9.3 

 

18.8 11.3 3.9 2.5 5.6 1.9 

If your dad is bald, 

you will be bald, too 8.0 3.4 

 

11.7 13.8 10.3 8.6 

 

17.7 16.4 1.7 1.1 3.1 1.0 

Breathing is not the 

same as respiration 10.2 2.1 

 

12.8 11.1 15.4 7.7 

 

12.8 14.3 2.2 1.4 2.3 0.9 

Plants do not have 

lungs, so they 

cannot breathe  10.4 2.8 

 

 

14.7 9.1 17.1 5.7 

 

 

20.6 14.7 1.8 1.2 2.7 1.0 

Carbon, oxygen, and 

hydrogen are 

essential elements 

for living things 17.9 0.6 

 

 

 

12.5 1.3 32.7 5.2 

 

 

 

12.5 10.3 4.0 0.8 1.1 0.8 

The average 

temperature of a 

human being is 37
o
C 12.6 4.1 

 

 

12.5 8.2 29.6 5.2 

 

 

11.3 12.3 4.4 0.4 1.4 0.6 

Average 
13.1 3.0 

12.6

3 
8.0 21.0 5.5 

16.5

1 
12.9 

2.8

5 
1.0 

2.4

1 
1.1 

 

31.6% of the respondents in middle, high school, and first-year education have 

misconceptions about breathing and respiration. As shown in Table 2, 49.9% of the 

respondents believe bacteria are always harmful to humans. 33.9% of respondents have a 

misconception that plants get their nutrients from the soil, and 33.0% have a 

misconception that seeds and eggs are not living things. 

According to the kingdom of animals, insects are animals. We have tried to assess 

the student’s understanding of the concept. 15.9% of junior, high school, and first-year 

university students needed help understanding this concept. Moreover, 54.6% of 
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respondents have a good understanding that carbon, oxygen, and hydrogen are essential 

elements for living things, but 26.1% of respondents do not. 

The average misconception of students about the main concepts of the indicators 

shown in Table 2 was 33.4%, and 22.0% of students needed help understanding the 

indicators shown in Table 2. It shows that the extent of misconceptions in the life sciences 

is significant. It will be a challenge for students' future careers. In addition, you may not be 

able to express your thoughts in an organized manner or communicate with others. 

Mastering concepts helps students improve their ability to generate new ideas. 

Therefore, by mastering the basic concepts, students can perform better in their field 

of study. Otherwise, they cannot exercise it. The results indicate that students typically 

develop interpretations inconsistent with Wandersee, Mintzes, and Novak (1994). 

 

Table 3. Physical science misconceptions based on the problem indicator 
Indicators Junior school Secondary schools First University students 

UC 

(%) 

PUC 

(%) 

M 

(%) 

NC 

(%) 

UC 

(%) 

PU

C 

(%) 

M 

(%) 

NC 

(%) 

UC 

(%) 

PUC 

(%) 

M 

(%) 

NC 

(%) 

Particles expand 

when they are heated 16.8 3.8 

 

6.7 4.5 29.6 5.2 

 

11.0 10.2 3.2 1.4 1.6 0.6 

Soil water only exists 

in regions where 

heavy rain areas  11.2 5.7 

 

 

11.6 7.8 17.7 7.8 

 

 

14.0 17.1 2.1 1.2 2.7 0.8 

Water only 

evaporates from sea 

and oceans   15.2 0.0 

 

12.4 
9.1 20.5 0.0 

 

23.0 
12.9 3.8 0.0 2.4 0.6 

Water exists in three 

states of matter 19.5 6.9 

 

6.8 5.5 30.2 6.9 

 

8.9 9.5 3.3 1.1 1.6 0.8 

Water is a 

combination of 

hydrogen and oxygen 23.4 3.1 

 

9.8 
3.9 35.0 5.0 

 

6.4 
9.9 4.1 0.8 1.1 0.8 

Planets revolve 

around the sun in an 

elliptical path 15.1 4.1 

 

 

11.4 6.3 27.2 5.5 

 

 

8.4 13.3 3.0 1.0 1.8 1.0 

Temperature is a 

measure of the 

average kinetic 

energy of a molecule 18.0 4.7 

 

 

9.5 
4.5 29.0 6.8 

 

 

5.8 
11.6 4.1 0.6 1.1 1.0 

Sounds need a 

material medium for 

transmission  18.0 4.3 

 

7.1 
7.4 33.4 5.1 

 

8.2 
9.7 3.8 1.1 1.2 0.7 

Expansion and 

contraction of 

materials depend on 

temperature 17.9 3.6 

 

 

9.3 
6.1 27.7 8.3 

 

 

8.6 
10.3 3.4 1.5 1.1 0.8 

Physical change 

needs energy 15.5 5.1 

 

8.5 7.9 23.1 7.6 

 

9.8 14.9 3.2 1.3 1.3 0.9 

Force can only 

change the shape of 

objects.  

 7.6 0.0 

 

 

19.1 
8.4 10.6 0.0 

 

 

25.6 
18.3 2.5 0.0 3.7 0.7 

A sound faints when 

moving objects closer 

to the source 14.7 0.0 

 

 

15.1 6.9 13.7 0.0 

 

 

23.6 17.8 2.3 0.0 3.1 1.4 

pressure and forces 

are equal 7.6 0.0 

 

19.1 8.4 10.6 0.0 

 

25.6 18.3 2.4 0.0 3.2 1.2 

The size of an object 4.8 3.9  12.9 16.4 6.7  15.0 1.6 1.3 2.8 1.1 
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depends on the 

temperature 

 

15.2 

 

17.3 

An object floats more 

in water than other 

fluids 9.8 0.0 

 

19.8 
7.2 15.0 0.0 

 

29.2 
11.4 2.4 0.0 3.5 0.9 

An object sinks when 

its densities are equal 9.5 0.0 

 

 

16.1 12.6 11.6 0.0 

 

 

32.0 11.7 2.9 0.0 2.9 1.0 

Adhesion is the same 

as cohesion 11.2 0.0 

 

11.6 13.8 15.9 0.0 

 

25.0 14.8 3.2 0.0 1.8 1.8 

Faster-moving fluids 

have less pressure 11.5 5.1 

 

11.2 9.6 24.0 5.7 

 

15.0 11.9 1.6 0.3 3.4 1.5 

Heat is a substance 12.6 0.0 17.6 6.8 25.6 0.0 20.6 9.7 2.4 0.0 3.7 0.8 

Light always travels 

in a straight line 4.0 0.0 

 

24.1 6.9 7.2 0.0 

 

39.2 9.9 2.0 0.0 3.7 1.1 

Our sins can cause 

solar eclipses, Earth a

nd moon formations 4.8 0.0 

 

25.3 
7.0 8.8 0.0 

 

 

34.8 12.0 2.0 0.0 3.7 1.7 

Average 12.8 2.4 13.7 8.7 20.6 3.4 18.7 12.9 2.8 0.6 2.4 1.0 

 

Table 3 presents the results of students' misconceptions about physical science. The 

average results show that 36.2% of the respondents clearly understand the problem 

indicator, and 6.4% of the respondents asking for partial understanding indicate the 

problem. The average misunderstanding rate was 36.2% on the indicator issue, which is 

significant, as shown in Table 3. Additionally, 22.6% of respondents did not understand 

the concept. 

The main misconception about the indicator problem is presented in Table 3. The 

first is that force can only change the shape of an object. Concept of force: 47.4% of the 

respondents need to understand this concept; 27.4% need to clearly understand this 

concept, and the remaining 25.2% clearly understand the effects of force. Force can 

change the shape, size, and direction of motion by changing the speed of a moving object. 

The level of misunderstanding about the effects of force by grade level is shown in Figure 

4. The results show that the level of misunderstanding among 7th-grade students is 

relatively high. In grade 11, the level of misunderstanding is lower than in other grades. 

Additionally, there is a degree of misconception about the effects of force at all grade 

levels. The percentage of students who do not know this concept is higher in grade 12. 

 
Figure 4. The level of the misconception of respondents on the effect of forces (UC 

understands the concept, PUC partly understands, M misconception, and NC, not clear) 

 

The next misconception was pressure and force. The result revealed that 45.9% of 

respondents had not understood the concepts of pressure and force. Whereas 27.9% of the 
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respondents do not have a clear idea of the indicator, the rest (20.6%) understand the 

pressure. The result shown in Figure 2 revealed that the level of misconception in grade 

twelve students was higher than in the other grade levels. The lowest level of 

understanding is in grade 7 compared to other students. This finding demonstrates the level 

of misinterpretation observed at all grade levels. Additionally, Figure 4 shows that grade 

levels needed help understanding this concept. 

 
Figure 5. The level of the misconception of respondents about pressure and force relative 

to their grade levels 

 

The size of an object depends on temperature changes. Table 3 shows that 35.3% of 

respondents did not understand the concept, 22.8% of respondents clearly understood the 

concept, 29.0% of respondents did not, and 12.9% still understood part of the concept. The 

level of misunderstanding of their grade level is shown in Figure 6. The results show that 

the level of misunderstanding in grade 7 is the highest. Furthermore, the results showed 

that the level of understanding of this concept was the lowest in 8th-grade students. This 

problem is observed from primary school to the university level. 

 

 
Figure 6. The extent of respondents' misconceptions about the size of objects depends on 

the temperature relative to the student's grade level. 

 

Another concept that respondents need to understand is heat. Heat is not a substance; 

that is energy. The results in Table 3 show that 41.9% of respondents misunderstood the 

idea, and 17.3% did not understand. The remaining 40.6% understand the concept. The 

degree to which the basic idea that heat is a substance misconception is shown in Figure 7. 

The results showed that the level of misinterpretation was highest in the seventh and eighth 

grades. This concept is somewhat understood at other grade levels and is observed in 

twelfth grade. 
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Figure 7. Level of misconception respondents on heat is a substance relative to students’ 

grade levels 

 

The misconception factors are shown in Figure 8. The results show that there are 

four main factors leading to misconceptions. These are teachers, families, books, and the 

students themselves. Students themselves are the most significant contributors to student 

deception. The results confirm those obtained by Agnes et al. (2015) that their colleagues 

may experience student misconceptions. 

 
Figure 8. Factors of student misconceptions. 

 

One symptom of the problem presented in Table 3 that needs to be better understood 

by students is that heat is a substance. As shown in Figure 7, family is one of the factors 

that causes students to have misconceptions. Therefore, we tried to evaluate the 

misconceptions of home-educated students, as shown in Figure 8. The results show that the 

error rate of 8th-grade students is higher than that of the rest of the classes relative to 

family education. The students only know how to read and write. Understanding of the 

concept of heat as a substance is highest in grade 12, and their families only know how to 

read and write. It suggests that a student's level of academic understanding may be a factor 

in their educational career. 
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Figure 8. Education background of the student's family versus the rate of misconception 

that heat is a substance 

 

Figure 9 shows the prevalence of misconceptions that seeds and eggs are not living 

organisms. The results showed that this index needed more basic knowledge at any grade 

level. Figure 9 shows relatively higher levels of conceptual ambiguity among 12th graders 

and their families' educational levels in reading and writing. It shows the extent to which 

family of origin is essential for understanding life science concepts. 

 

 
Figure 9. Education background of the student's family versus the rate of misconception 

that seeds and eggs are not living things 

 

3.2 Discussion 

 
Misconceptions are resilient to change, stubborn, deeply embedded in students' 

cognitive processes, and challenging to alleviate (Bayuni et al., 2018). They may arise in 

the process of absorbing previous information. He must absorb knowledge from the 

evidence that students get in class. But it's hard to integrate them. Misconceptions are 

armored by students' strong thinking, which is difficult to change and correct. From this 

data, it can be concluded that some students have misconceptions and are unfamiliar with 

this concept.  

There are many reasons why students still need to understand and have mastered the 

theory. It is because they are abstract and cannot be seen directly with the eyes or sensed 

by the five existing senses. It is maintained by Hilarius and Adpriyadi's (2020) assertion 

that misconceptions can be caused by content that is too difficult and does not match 

students' thinking skills. The topic covered still needs to be discovered by the students. 

That notion is also due to misconceptions taught incorrectly by previous teachers. The 
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cause of students' misconceptions is due to the lack of evidence and limited opportunities 

to test new theories and errors. 

Furthermore, misconceptions are influenced by the theoretical understanding of the 

concept from school, college teachers, family, colleagues, or manuals. The ideas generated 

are sometimes inconsistent or contrary to facts accepted by experts. According to Berg 

(2004), the concept arose from their experiences and observations in society or daily life.  

It can create misconceptions in students if they accept mistakes due to teacher 

misunderstandings. According to Cleminson (1990), science can be acquired through 

teaching concepts effectively and appropriately. Many scientific ideas are consistent and 

provide keys to understanding other concepts. Novick and Nussbaum (1978); Bayuni et al. 

(2018). The learning process is continuous, cognitive, influenced by ideas, and considered 

present and belonging to the learner Aydn and Uşak, (2003); Bayuni et al., (2018). 

Therefore, not only is the integration of the material lost, but the presentation of material in 

textbooks also affects students' ability to absorb it. 

 

 

IV. Conclusion 
 

Therefore, misconceptions are detrimental, limiting and hindering students' learning. 

This hinders learning scientific facts. Students cannot escape their mistakes over the years. 

These concepts will be imprinted in their minds and become part of their knowledge. 

These misconceptions hinder the absorption of new ideas or facts presented by teachers, 

and as a result, students feel confused and thus disagree with scientific concepts. This 

study highlights some issues related to misconceptions about science subjects among 

middle and high school students in Dire Dawa town. Many factors contribute to students' 

acquisition and retention of misconceptions about science, such as family, books, teachers, 

and students. 

According to the results of this study, teachers, books, and students' families are the 

agents that cause misconceptions about science and propagate existing misconceptions 

about science. Educators must develop strategies to reduce or eliminate these 

misconceptions and implement these strategies. 

This work helps overcome misunderstandings about scientific concepts contained in 

learning materials that teachers, families, and students encounter so that they can pass on 

their knowledge to the future. Learning process of future generations. 
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