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Abstract: In the classroom, students have several barriers that affect learning outcomes and learning experiences. 

Generally, the obstacles that occur are the misconceptions experienced by students. Teachers' error causes many 

students to have misconceptions about the concept and lack practice questions related to the idea. This research was 

conducted to see and describe the students' misconceptions about understanding acids, bases and salts. This 

descriptive research uses test questions about acids, bases and salts and uses the CRI method to analyze data. The 

results show that students who lack understanding are 13.83%, good understanding 18.68%, and students with 

misconceptions 67.49%.  
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INTRODUCTION 

Science education is a unit that involves various elements to obtain information and achieves a 

change closely related to the environment of human life. In a narrow sense, science is a scientific 

discipline consisting of physical and life sciences (Maryanti et al., 2021). Science or natural science 

is a body of knowledge that contains a collection of observations and research that explain what, 

why, and how a phenomenon occurs. Chemistry is a branch of science that studies the properties 

of compounds and the reactions of substances change. One chemical topic taught in junior high 

school is acid, base and salt. This topic is essential for a student to master because it contains the 

basic chemistry concept. In reality, many students have difficulties and problems understanding 

the concept. The difficulty arises from the characteristics of chemistry that are not only abstract 

and complex (Lathifa, 2018). 

Misconceptions or misunderstandings are erroneous perceptions of what is universally accepted. 

Therefore, some researchers advocate that teachers should know typical students' misconceptions 

about the topic they teach (Anjasari, 2018). The misconceptions experienced by every student at 

school can be different for different reasons. Therefore, teachers need to recognize 

misconceptions and the causes that occur in each student (Yuliati, 2017). Misconceptions can come 

from several sources, such as from teachers who convey wrong concepts, from students, and also 

from inappropriate teaching methods. The causes of misconceptions are caused by the condition 

of students, teachers, textbooks, and the context and teaching methods. The state of 

misconception, if left unchecked, will, of course, be dangerous, considering that if this condition 

is allowed to persist, it will have an impact on the acceptance of the next concept. 

 
 

mailto:freddypanggabean@unimed.ac.id


Panggabean, Simanjuntak, Sihombing, Octavia, & Tambunan 

2 @ 2023 J-PEK, Jurnal Pembelajaran Kimia, 8(1), 1-7 

However, in identifying misconceptions, it is difficult to distinguish between students who have 

misconceptions, who guess the answer because they do not understand the concept (lack of 

knowledge), and who understand the concept well. For that, a technique that is sensitive to 

distinguish among them (Lathifa, 2018). Students from daily life experiences can obtain 

misconceptions. Misconceptions in science can be described as ideas from students' life 

experiences or unstructured informal education. Misconceptions can be caused by the initial 

concepts that students have; rationally, students build misconceptions, which happen continuously 

(Dewi & Wulandari, 2021). 

The subject of acid, base and salt titrations involves abstract and complex concepts, such as 

determining samples' concentrations, pH, and ions in solution. Acid and base concepts are 

essential concepts in both primary and secondary curricula. There have been numerous studies on 

these concepts in the literature. These studies show that learners at all levels have common 

misconceptions (Widarti et al., 2017). A teacher needs to implement suitable learning strategies to 

identify and reduce misconceptions. Misunderstandings of acid, base and salts will destroy the 

system of student understanding of science education as a whole, considering the concepts of acid, 

base, and salts are related.  

METHOD 

Instrument 

This study uses a quantitative approach to describe and analyze student misconceptions about the 

concept of acids, bases and salts. The research aimed at clarifying students' misconceptions about 

acids, bases and salts and was conducted in the 7th Grade of SMP Negeri 12 Medan. Fifteen 

students, seven boys and eight girls, with an average age of 12 years involved in this study. The 

study used an instrument in the form of a questionnaire that would be given to students directly 

and provided four answer choices based on a Certainly of Response Index (CRI). The research 

questionnaire was prepared using study literature, obtained indicators or sub-indicators, and then 

arranged into a grille of research instruments. Previously, one expert validated the instrument 

(expert judgment). 

Data Collection Techniques 

This study uses three data collection techniques in accordance with the form of a quantitative 

approach, and the data sources used are the observation and questionnaire methods. Observation 

guidelines are the process of examining documents that can provide precise and accurate 

information, so guidelines are needed to direct the examiner to aspects that must be carried out 

systematically. The questionnaire used in this study was in the form of multiple-choice questions 

consisting of 10 inquiries related to acids, bases and salts. In addition, data collection was also 

carried out through interviews with students regarding difficulties understanding the concepts of 

acids, bases and salts. The interview guide used was structured using open-ended questions.  

Data Analysis Technique 

The level of students' ability to understand the concepts of acids, bases and salts was measured 

using the Certainty of Response Index (CRI). It is obtained by linking the CRIs (CRI for wrong 

answers) per item with the correct fraction (number of students who answered correctly) on each 
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question. The percentage of students' answers and CRI Index are grouped into Categories of 

Understanding (U), Misconceptions (M), and Don't Understand (DU). 

RESULTS AND DISCUSSION 

Fifteen students participated in this study. A diagnostic test is given regarding the acid and base, 

followed by an interview. Based on results processing and analyzing data from multiple choice test 

results with reasoned criteria Certainty of Response Index (CRI), obtained the percentage of 

concept understanding category students on acid-base material such as Figure 1. 

 

 

 

 

 

 

 

 

 

 

Figure 1. Students' understanding 

Based on Figure 1, it can be seen that 18.68% of students understand the concept, 67.49% have 

misconceptions, and 13.83% of students do not understand the concept. Students who experience 

misconceptions are higher than the percentage of students who know the concept, with students 

who do not understand the concept of acid-base materials. The percentage of the total category 

of students' concept understanding becomes the basis for the portion of students' understanding 

of concepts in each indicator shown in Figure 2. 

 

 

 

 

 

 

 

  

 

 

 

Figure 2. Student Category and Indicators 
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Figure 2. shows that students experience misconceptions, do not understand the concept, and 

understand the concept of all the indicators of the acid-base material being tested. The highest 

percentage of students understand the concepts in indicator 1, identifying the properties of acids, 

bases and salts based on the characteristics of the solution 19.10% of students and the lowest in 

indicator 5, mentioning the names of natural ingredients used to identify acid-base properties and 

salts at 2.90% student. The highest percentage of students with misconceptions in indicator 5 

mentions natural ingredients used to identify the properties of acids, bases and salts at 79.4%, and 

the lowest at indicator 3 identifies acids, bases, and salts based on the characteristics of the solution 

at 67.60 % of students. The highest percentage of students did not understand the concept in 

indicator 4, mentioning the name of the tool used to identify the acid-base and salt properties of 

23.50% students and the lowest in indicator 1, identifying the properties of acid, base and salt 

based on the characteristics of the solution by 10.30% students. The percentage of students with 

misconceptions and who do not understand the concepts in each indicator is shown in Figure 3. 

 

 

 

 

 

 

 

 

 

 

 

Figure 3. Student Understanding of Questions 

Based on Figure 3., it can be seen the percentage of students for each question on acid-base 

material. The highest percentage for the concept understanding category lies in question number 

1 on indicators identifying the nature of acids, bases and salts based on the characteristics of the 

solution by 29.4%. The lowest in question number 4 on indicators classifying acid, base and salt 

solutions using litmus paper indicators and number 10 on the indicator mentions natural 

ingredients used to identify acid, base and salt properties of 2.9%. The highest percentage of 

misconceptions are in questions 7 and 10, at 79.4%. While the lowest in 1, 6 and 8 with 64.7%. 

The highest percentage for the category of not understanding the concept is in questions 3, 8 and 

9 at 23.5% and one at 5.9%. Factors causing students' misconceptions of acid-base material based 

on the results of interviews with students who experience misconceptions, the percentage results 

of students for each causal factor are shown in Figure 4. 
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Figure 4. Factors Causing Student Misconception 

The factors that cause misconceptions include incorrect intuition (IS), associative thinking (PA), 

and incomplete reasoning (ATL), and the lowest is in question numbers 5 and 8, by 47.1%. Factors 

that cause misconceptions that come from wrong intuition (IS) are the highest factors that cause 

students' misconceptions, with an average of 54.32%. False Intuition (IS) is a feeling from someone 

who spontaneously expresses an attitude or idea about something before being objectively and 

rationally investigated. Students are classified into the category of wrong intuition (IS) if students 

answer with right or wrong reasons. The concept's origin comes from personal or friends 

(cheating) and has a complete/incomplete notebook. 

Based on the results of research conducted by Sesen & Tarhan (2011), it was found that the 

teacher-centred learning method can cause some misconceptions experienced by students. 

Meanwhile, by using the active-learning learning method, students assume that this learning 

method can improve the ability to analyze, synthesize, and connect learning materials with 

everyday life so that students get direct visualization. Meanwhile, based on research conducted by 

Hoe & Subramaniam (2016) argues that students need illustrations of learning materials to help 

for students to understand learning materials. For example, requiring a pH chart so students can 

understand the levels or numbers that limit or indicate acid, base, or salt levels.  

Students’ misconceptions can be caused by incomplete or erroneous reasoning because the 

information obtained is incomplete. The highest causes of misconceptions came from incomplete 

reasons (ATL) at 47.1%, in question number 6 and the lowest in questions 3 and 4 at 20.6%. 

Insufficient reason (ATL) is the second-factor causing students' misconceptions, with an average 

of 33.14%. Incomplete reasons (ATL) are expressions or ideas about concepts that are 

incompletely outlined by students caused by incomplete information obtained, resulting in 

students drawing wrong conclusions. In addition, students cannot apply the concepts learned in 

solving a problem and relate them to one another. This results in students drawing wrong 

conclusions and can lead to misconceptions. Based on the rubric of student interviews, students 

are classified into the category of incomplete reasons (ATL) if students answer with true or false 

reasons from teachers or books and have unfinished notebooks. 

Based on the rubric of student interviews, students are classified into Associative Thinking (PA) 

categories. The highest cause of misconceptions comes from associative thinking (PA) at 17.6% 
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in questions 6 and 8 and the lowest in questions 9 and 10 at 2.9%. Associative thinking (PA) is the 

lowest factor causing students' misconceptions, with an average of 12.54%. Associative thinking 

(PA) is a student's disclosure of words and terms used by the teacher to be associated with other 

students. Following the statement of Suprapto (2020) that in the learning process, students 

associate different words and terms with those conveyed by the teacher because these words and 

terms have different meanings in everyday life. If students answer with wrong or correct reasons, 

the concept's origin comes from the teacher or book and has a complete notebook. 

The factors causing the misconceptions studied came from students, teachers and learning 

resources (worksheet). Based on this, it is essential for teachers always to know the misconceptions 

in their students. Teachers are expected to provide direction and design learning according to the 

method so that student learning outcomes will be more optimal. Habiddin et al. (2022) stated that 

it is necessary to explain the terms in acid, base, and salt learning materials for students. Other 

studies focusing on uncovering the difficulty of students of acid-base have been carried out in 

many cohorts (Amala & Habiddin, 2022; Ardina & Habiddin, 2023; Febriani et al., 2018; Habiddin 

et al., 2021, 2022; Putri et al., 2016). 

CONCLUSIONS 

This study shows a student's lack of understanding of the concept of the material with a percentage 

value of 13.83%, students who understand the concept at 18.68%, and students' misconceptions 

by 67.49%. A large number of student misconceptions are caused by several factors, such as the 

teacher's error in describing the concept of learning material and the lack of practice questions that 

relate to the concept of the material. This study implies that chemistry teachers should consider 

more active learning to engage students in chemistry class and mainly design a proper approach 

for teaching acid-base. 
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