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Abstract Education has an important role in the effort to create quality human resources. Chemistry 

can be understood through three aspects of chemical representation, namely macroscopic, 

submicroscopic, and symbolic aspects. Therefore, the purpose of this study is to look at students' 

understanding of chemical bonds using the concept of flow maps based on the gender. The sample of 

this study was 171 high school students of the XII level in Pekanbaru. Data were analyzed using SPSS 

21.0 by looking at the frequency of students in answering questions and outlining the answers. The 

results showed that students understanding are below the average based on the frequency of students 

in explaining and answering questions given. The results of the t test analysis showed that there was 

no significant difference in understanding of male and female but based on the results of mean showed 

that male had a high average value compared to female scores. The results of this study are expected 

to provide information for teachers to improve cognitive thinking and understanding of students and 

teachers are expected to develop various questions therefore students have a lot of experience in 

describing questions and understand well the concepts of chemical 
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1. Introduction  
 
The success of the learning process can be seen from the understanding of student concepts from 

before the learning process is carried out until after the learning process. Understanding the basic 

concepts at the beginning of learning will determine the success of student learning. Initial concepts 

that have been mastered will facilitate students in accepting new concepts given in the learning 

process. Topic of Chemistry in high school contains many concepts that are quite difficult to 

understand both by the teacher and students, because it involves chemical reactions and calculations 

and involves concepts that are abstract. 

 

Chemistry can be understood through three aspects of chemical representation proposed by (Johnstone 

in Taber, 2013), namely the macroscopic, submicroscopic, and symbolic aspects. Macroscopic 

representations that can be observed directly, such as changes in color, temperature, pH of the 

solution, gas formation and sediment that can be observed when a chemical reaction takes place. Sub-

microscopic representations are explanations at the particle level, namely the movement of atoms, 

molecules and ions (Chittleborough & Treagust, 2007). Symbolic representations are representations 

of chemical phenomena using chemical equations, chemical formulas, and symbols (Wu, and 

Soloway, 2001). Macroscopic, submicroscopic, and symbolic representations must be proportionally 

integrated in a learning to be able to fully understand the concept of chemistry. 

 

The Cognitive Domain according to Taxonomy Bloom ( Aunurrahman, 2009) consists of 6 types of 

behavior 
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Picture 1. Domain of Taxonomy Bloom 

 

Techniques for organizing knowledge in the mind, and the existence of knowledge are very important 

for the formation of new knowledge. Learning involves an active process in which students construct 

meaning by connecting new ideas with their existing knowledge (Naylor & Keogh, 1999). Therefore, 

it is very important in the teaching and learning process to have a better understanding of "how to 

determine pre-existing knowledge" and "how we learn" to build new knowledge. 

 

There are several misconceptions found in students in learning chemistry. As in the topic of chemical 

bonds, every concept in a chemical bond is a concept that is interrelated with each other, if there is an 

error in the concept of chemical bonds, then students experience concept errors in understanding the 

next concept, such as: chemical equilibrium, thermodynamics, molecular structure and chemical 

reactions (Özmen, 2004). Interviews conducted with several teachers who teach chemistry can be 

concluded that among students' misconceptions in understanding chemistry is that "all molecules with 

symmetry will be non-polar". This misunderstanding should be corrected so it does not become an 

ongoing misunderstanding for students. 

 

Flow maps can be used to conduct a series of content analysis of students' information processing 

operations. The information process, namely "how students organize their ideas" primarily concerns 

cognitive reasoning that accompanies each idea in the cognitive structure of students and can be 

categorized as: defining (concept definition), describing (imagining concepts or phenomena), 

comparing (comparing two or more concepts or situation) and concludes (explains what will happen 

with a certain circumference). Defining and describing modes, is "requires" low thinking ability, while 

comparing and inferring requires higher order in thinking ability (Tsai, 2001), such as critical thinking. 

The purpose of this study is to look at students' understanding of chemical bonds using the concept of 

flow maps based on the sexes of men and women. 

 

 

2. Methodology  
 

The design is the first thing a researcher must do before starting a research. The research design is 

described as a map or a blueprint for how the research will be carried out. This study uses a structured 

survey approach involving high school students in Pekanbaru City by using questions based on 

Chemistry bond topic based on the concept of Flow Mapping. The population and sample of this study 

were 171 high school students in Pekanbaru. The strength of a research lies in the research instruments 

and the way in which research data is collected. This research instrument uses understanding questions 
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in the form of analysis which is analyzed using the rubric of critical thinking (Siti Zubaidah,  et al  

2015) 

 

Figure1. Explain the structure of the flow map that is the basis for researchers in making students' 

understanding questions. Flow map structure can explain the cognitive level of students in 

understanding the material provided in class. By following the flow map structure, the teacher can see 

the limits of understanding students' concepts in a subject matter. 

 
Picture2. Structure Of The Flow Map 
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3. Result and Discussion 
 

This study aims to look at the level of critical thinking of students in understanding the concept of 

chemical bonding material taught in high schools in Pekanbaru. Table 1 shows the sample profile of 

70 (40.9%) male students and 101 (59.1%) female students from three high schools in Pekanbaru 

 

Tabel 1. Profil of  sample demography  

Demografi Frequency Percent 

Male 70 40.9 

Female  101 59.1 

Total 171 100.0 

 

Descriptive analysis is carried out to see the level of student understanding of the material learned in 

class X which is about chemical bonds. The following describes several stages of student 

understanding based on the test questions that have been given. 

 

3.1. Student Understanding Based on Chemical Bonding concept 

 

Based on table 2. shows that students have a good under-average understanding where students only 

understand the molecular formula with an average of 47.28 while the students' understanding on the 

topic of molecular shapes with an average of 44.62. the topic of chemical bonds by determining 

hybridization and geometric shapes has the highest average value of 49.98. overall the average 

understanding of students in the subject matter of chemistry both men and women are at a low stage 

with an average of 47.28. 

 

topic Mean Std deviasi 

molecular bonding 

formula 
47.28 11.19 

the shape of the bonding 

molecule 
44.61 10.79 

determine hybridization 

and geometric shapes 
49.98 11.63 

Overall understanding 47.28 17.07 

 

3.2. Difference in Understanding of Molecular Bond Formulas by Gender  

 

Based on table 3 min understanding of men 49.78 with deviation standard 12.16 while min 

understanding of chemical bonds of women 45.54 with a standard deviation of 16.88. This shows that 

there is a difference in understanding the concept of chemical bonds between men and women, with 

the value of min male students higher than min women. However, the results of the t-test statistical 

analysis found that the value of t = 1,605, with the significant value obtained was sig = 0.110. Because 

the significant value is greater than the alpha value specified p = 0.110 <0.05, there is no significant 

difference in understanding the chemical bond concept of male and female students based on the 

concept of flow map structure 
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Table 3. T-Test analysis of students' understanding based on gender 

Gender N Mean Std. deviasi t Df sig 

Male 70 49.78 12.16 1.605 169 0.110 

Female  101 45.54 16.88 

 

 

4. Conclusion 
 

Based on the results of the study it can be concluded that students' critical thinking to understand the 

concept of chemical bonds is still very low. This can be seen from the number of students who choose 

not to answer and or answer with the wrong answer. 
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