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Chemistry is often considered a difficult subject for learners due to its abstract concepts and 
complex terminology. This can lead to difficulties in understanding the material and a decrease 
in students' interest in studying chemistry. The aim of this research is to describe and explain 
the factors of difficulty understanding in solving chemistry material experienced by students. 
The research method used is descriptive qualitative. The results show that 62.3% of students 
experience slight difficulty and 37.7% experience moderate difficulty in understanding chemistry 
material. The interest in learning chemistry of class XII MIA students is categorized as sufficient 
with a percentage of 46.68%. Factors causing difficulties in understanding chemistry material 
include a lack of understanding of mathematical concepts, the predominance of lecture 
methods, limited learning media, and the suboptimal use of chemistry laboratories. The 
conclusion of this research provides an overview that the factors causing difficulties in 
understanding chemistry material affect students' interest in learning. Therefore, these findings 
can be used as evaluation material to improve the quality of chemistry education in schools. 
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1. INTRODUCTION 
Education stands as a cornerstone of human 

progress, empowering individuals to elevate their lives 

and shape a brighter future. Through the transformative 

power of education, individuals can refine their character, 

expand their knowledge, and unlock their full potential  

(Ramadhona & Izzati, 2018). Education plays a pivotal 

role in shaping the quality of human resources, laying the 

foundation for societal advancement. The Undang-

Undang Sistem Pendidikan Nasional (Sisdiknas), or the 

National System of Education Law, underscores the 

strategic significance of education in fostering a skilled 

and competent workforce (Hilda, 2020).  

Education is a transformative process that 

fosters the transfer of knowledge and skills from 

educators to learners, aiming to cultivate the full potential 

within each student. Through this enriching journey, 

students embark on a path of intellectual and creative 

growth, reshaping their mindsets and unlocking their 

innate abilities (Guo & Wang, 2021; Maemanah et al., 

2019). On a national scale, education serves as a 

cornerstone for societal progress, nurturing the 

capabilities and shaping the character of a dignified 

nation. It empowers individuals to become steadfast 

believers in God, uphold noble morals, embrace physical 

well-being, cultivate knowledge, demonstrate 

competence, foster creativity, embody self-reliance, and 

emerge as responsible democratic citizens(Sariati et al., 

2020). 

Learning is a scientific process capable of 

enhancing cognitive (thinking ability), affective (behavior), 

and psychomotor (skills of learners) abilities, which are 

developed in conjunction with the acquisition of learning 

experiences (Lumban Gaol et al., 2022). Teachers are 

educators who play a very important role in the learning 

process (Aldalur & Perez, 2023). According to Yestiani & 
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Zahwa, (2020), teachers have primary functions in the 

learning process, namely, as educators, instructors, 

sources of learning, facilitators, guides, demonstrators, 

managers, advisors, innovators, motivators, trainers, 

evaluators, planners, organizers, and evaluators. 

Chemistry subject teachers provide learning in the form 

of theory and practicum (Huang, 2020). The aim is to 

enhance learners' understanding of the subject matter. 

Therefore, good lesson planning is required for both 

theory and practice. Additionally, in preparing theory and 

practice, the development of students' problem-solving 

skills is also necessary, as it aligns with the demands of 

21st-century learning (Anggraini et al., 2021; Stroumpouli 

& Tsaparlis, 2022). 

Chemistry is one of the branches of science 

education that aims to enable students to master 

chemical concepts and apply scientific attitudes to solve 

problems in everyday life (Zephrinus et al., 2015). 

Chemistry is often perceived as a difficult and abstract 

subject in achieving learning objectives (Hu et al., 2024;  

Timilsena et al., 2022; D. K. Sari et al., 2020). This can 

lead to difficulties in understanding and a decline in 

students' interest in studying chemistry subject. 

Some previous studies have also explained that 

students' difficulties in learning chemistry are influenced 

by several factors, including internal factors such as 

students' interest and motivation, and external factors 

including family, facilities, society (Siti Hadewia, 2022), 

peers (Barth & Grütter, 2024) and academic involvement 

(Zhang et al., 2024; Wu et al., 2021). Indicates that the 

forms of difficulties students face in learning chemistry 

include topics such as salt hydrolysis (Ristanti & Sumarti, 

2024), students' understanding of acid-base concepts, 

writing and determining formulas to calculate the pH of 

buffer solutions (NLI et al., 2018), students' ability to write 

chemical equations, students' calculation skills in 

chemistry (stoichiometry) (Susanty, 2022), Chemical 

Thermodynamics (Sokrat et al., 2014) and students' 

accuracy in problems solving. 

Other research also mentions that 

understanding chemical concepts requires a strong basic 

ability in mathematics. Both chemistry and mathematics 

skills are highly necessary for students who are majoring 

in science at high schools or Madrasah Aliyah. In fact, 

mathematics itself is often linked to having a significant 

influence on one's success in learning chemistry 

(Rosmalinda, 2020; Zhou et al., 2022). Besides 

mathematical ability, students' interest in learning is also 

an important factor that affects chemistry learning 

achievement. High student interest will impact their 

learning methods and improve learning outcomes, as 

evidenced by the improvement in learning results 

(Alexander et al., 2020). 

Based on the results of several studies, it can be 

said that there are still many factors that can influence 

students' interest in learning chemistry. Therefore, this 

study focuses on analyzing the problems in chemistry for 

Class XII students with the aim of describing and 

explaining the factors that contribute to the difficulties in 

understanding and solving chemistry material 

experienced by class XII MIA students at SMA Negeri 1 

Baitussalam, Aceh Besar. 

 
2. METHOD 
Type of Research 

This study is a descriptive research with a 

qualitative approach, aimed at describing the factors that 

influence the learning process. 

Time and Place of Research 

This research was conducted over a period of  

three months from February to May 2024 at SMA Negeri 

1 Baitussalam, Aceh Besar. 

Research Subjects 

The subjects of this study are students of class 

XII MIA. 

Data, Instruments, and Data Collection Techniques 

Data collection was carried out using a 

questionnaire instrument aimed at the students, an 

interview instrument conducted with the chemistry subject 

teacher of class XII, an observation instrument for 

teaching activities of the chemistry subject teacher of 

class XII, and documentation as evidence of having 

conducted case study observations. The questionnaire 

used is a closed-ended questionnaire with "Yes" or "No" 

answer choices consisting of 15 statement items. To 

facilitate data processing, the data from the 

questionnaires were entered into a table with columns 

created for each section of the questionnaire. Then the 

researcher summed up the "Yes" or "No" answers given 

by the respondents to each question. The responses of 

the students were then presented as percentages and 

displayed in the form of graphs (Munandar & Jofrishal, 

2017). 

Data Analysis Techniques 
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The students' questionnaire answer sheets were 

counted and analyzed using the following formula: 

 

 

P =
F

N
 𝑥 100%                    (1) 

 

Information : 

P = Percentage number 

F = Frequency (Number of respondents' answers) 

N = Number of individuals/students 

then the average percentage is found using the formula 

below: 

x̅ =
∑𝑥𝑖

n
                           (2) 

 

Information: 

𝑥̅  = Average 

∑ 𝑥𝑖  = Total percentage of student responses 

𝑛  = Number of questions 

 

From the results of calculating the scores obtained, the 

percentages  can be categorized in the following table: 

 

Table 1. Category percentage of student response 
questionnaire scores 

(Buchori, 2019) 

 

3. RESULT AND DISCUSSION 
3.1. Result 
Student Learning Difficulties 

The analysis in this research was conducted to 

determine the level of learning difficulties experienced by 

students. The analysis of students' learning difficulties 

was carried out by conducting a document study on the 

final semester exam scores of students XII MIA in 

understanding the XI grade chemistry material from the 

second semester at SMA Negeri 1 Baitussalam, Aceh 

Besar, who are now in the XII grade. The scores obtained 

by the students were then converted into a scale of 0-100. 

The final semester exam scores of  XI MIA grade students 

for the second semester of the 2022/2023 academic year 

were then converted into percentages of learning difficulty 

categories to determine the level of learning difficulties 

experienced by the students. 

 
Table 2. Percentage of Students in the Learning 

Difficulties Category Based on Learning 
Outcomes. 

Score 
Range 

Learning 
Difficulty 
Criteria 

Number 
of 

Students 

Percentage 
(%) 

81-100 Not Difficult 0 0 
61-80 Slightly Difficult 33 62,3 
41-60 Quite Difficult 20 37,7 
21-40 Difficult 0 0 
0-20 Very Difficult 0 0 

Total 53 100 

 

Based on Table 2, the data shows that all 

students experience learning difficulties. The number of 

students experiencing these difficulties ranges across 

categories from slightly difficult to moderately difficult. 

Students who experience a slight difficulty in 

understanding the completion of chemistry material 

amount to 62.3%, while in the category of quite difficult to 

understand the completion of chemistry material, it 

amounts to 37.7%. 

Observation of Student Interests 

The observation of students is conducted to 

assess the extent of students' learning interest in 

chemistry education. The instrument used for data 

collection is an observation sheet in the form of a 

questionnaire. Data collection is carried out using 

questionnaire sheets aimed at students. 

 

Table 3. Student interest response questionnaire 

Indicator Statement 

Student 
Response 

Yes No 

Interest I am happy with the 
subject of chemistry 

23 30 

I always try to read 
chemistry books in 
addition to the school 
textbooks 

14 39 

I read chemistry books 
in the library every day 

7 46 

Involvement If there is subject 
material that is difficult 
to understand, I suggest 
to the teacher to repeat 
the discussion 

53 0 

Intervals Category 

81% - 100% Very good 

61% - 80% Good  

41% - 60% Enough  

21% - 40% Low  

1% - 20% Very low 
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Indicator Statement 
Student 

Response 

Yes No 
I feel happy when the 
teacher assigns tasks in 
groups 

48 5 

I am pleased with the 
way the teacher uses 
the question-and-
answer method in 
teaching 

11 
 

42 

I always complete the 
chemistry assignments 
given by the teacher 

53 
0 
 

I always submit my 
chemistry assignments 
on time 

34 19 

I always finish my 
chemistry assignments 
even though I don't 
understand them well 

27 26 

I always complete my 
chemistry assignments 
independently 

21 32 

I complete my chemistry 
assignments as quickly 
as possible without 
procrastinating 

17 36 

Motivation I participate in class with 
great enthusiasm 

17 36 

In my opinion, chemistry 
is useful for everyday 
life 

23 30 

Learning 
Preferences 

I am able to learn 
chemistry even though I 
am not always 
accompanied by a 
teacher 

16 37 

Besides books, 
teachers also use 
electronic media in their 
teaching 

23 30 

 

 

 
Figure 1. Student Interest Graph 

Figure 1 shows students' interest in chemistry 

subjects at SMA Negeri 1 Baitussalam showing that out 

of 53 students in class XII MIA, 48.68% are interested in 

chemistry subjects and 51.32% are not interested. This 

shows that the interest in learning chemistry of class XII 

MIA students is included in the category of enoungh. 

Observation of the Learning Process in Class 

Table 4. Teacher interview results 

No. Question Teacher's answer 

1. Do you always 
prepare a 
Learning 
Implementation 
Plan (RPP) before 
teaching? 

yes 

2. Do you always 
provide evaluation 
questions for 
students at the 
end of each 
learning activity? 

Not always, sometimes 
providing practice 
questions in the book for 
students 

3. Do you always use 
media in the 
learning process? 

The media provided at 
school are projectors and 
whiteboards. Because 
the available media is 
limited, so more often use 
the whiteboard. 

4. Do you always use 
teaching aids in 
the learning 
process? 

Yes, during the practicum 
I used teaching aids. 
Such as colligative 
properties of solutions 
and osmosis.  

5. What learning 
resources do you 
use in teaching? 

Books, internet and 
Youtube 

6. How do you 
organize learning 
activities to make 
students active? 

Usually discussions are 
made in group form. If 
there is someone who 
does not understand, they 
are guided directly. 

48,68

51,32

47,00

48,00

49,00

50,00

51,00

52,00
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No. Question Teacher's answer 

7. What difficulties 
do students 
experience during 
learning? 

The most common 
difficulty experienced by 
students is when there is 
a chemical concept 
related to calculations. 

8. What factors 
caused the 
difficulty to occur? 

Mathematical concepts, 
Even many who can not 
basic mathematical 
concepts. Unable to 
determine units in 
chemical calculations 

9. If there are 
students who do 
not understand the 
material that you 
are presenting, 
what do you do? 

Always repeat the 
lessons that are not 
understood. At least there 
is one student who 
understands 

10. Do students like 
Chemistry? 

There are those who like 
it and there are those who 
don't like it 

11. What methods do 
you use when 
teaching? 

The most frequently used 
is the lecture method. But 
sometimes using the 
discussion and question 
and answer method 

12. What learning 
method is most 
preferred by 
students? 

Students prefer direct 
guidance, so they use the 
lecture method more 
often. 

13. When the test took 
place, were the 
students' grades 
good? 

Student grades are often 
below the minimum 
completion criteria. And 
usually I make remedial 

14. What material is 
difficult for 
students? 

During my teaching, the 
material that is difficult for 
students is related to 
chemical calculations. 
Such as stoichiometry, 
redox, reaction rates, 
Mole Concept, 
Kinetics,Thermodynamic
s, Acid-Base and pH. 

15. Do you often use 
the laboratory 
when teaching? 

No, because the tools and 
materials do not support 
it. If there are practical 
activities, they usually use 
simple natural materials. 

16. Who makes the 
lab guides? 

Make it yourself 

17. Where do the tools 
and materials 
used by students 

ring your own tools and 
materials 

No. Question Teacher's answer 

during the 
practicum come 
from? 

 

The external factors influencing students' 

learning interest are the less-than-optimal learning 

methods applied by teachers and the lack of learning 

media. The inadequacy of teachers' skills in employing 

appropriate teaching methods will certainly affect the 

level of students' understanding (Sudrajat, 2020).  

Based on the observation results, the learning 

process in the classroom is only one-way, and there are 

still many students who are very passive because only 

the teacher dominates the learning process. The teaching 

methods used by the chemistry subject teacher include 

lectures, discussions, and question-answer sessions, but 

the most frequently used method is lecturing. 

Laboratory Observation 

The chemistry laboratory is one way to support 

the implementation of chemistry learning activities 

through practical work in schools (Cho et al., 2022). This 

practical work requires various forms of support in terms 

of facilities, infrastructure, and teacher skills to implement 

the theories that will be taught to students (Emda, 2017). 

 

 

 

 

 

 

 

 
(a) (b) 

 
 
 
 
 
 
 
 
 

(c)  (d) 
 
Figure 2. Conditions of the Science Laboratory; (a) 

Material Cupboard, (b) Fume Cupboard, (c) 
Tool Cupboard, (d) Practical Table 
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Based on the results of the science laboratory 

observation at SMA Negeri 1 Baitussalam, the researcher 

found that this science laboratory combines both 

chemistry and biology subjects, while the physics 

laboratory is in a different location. The equipment and 

materials available in the science laboratory are 

complete; however, the laboratory has never been used 

due to the absence of a lab assistant, and many of the 

available chemicals have expired. 

 

 

3.2. Discussion 

Learning is an essential aspect of education to 

achieve educational goals. According to several factors 

influence the success of the learning process in 

elementary schools, including teacher factors, student 

factors, environment, facilities, and infrastructure. The 

success of learning is marked by changes in individual 

behavior for the better. These changes are manifested in 

abilities, skills, understanding, attitudes, interests, 

adaptation, self-esteem, and character. Learning in 

schools is a planned and organized process of activities, 

including teaching and learning activities. These activities 

aim to develop students' intellectual abilities. Teachers 

are required to convey various understandings and 

knowledge to students. Therefore, it is essential to 

understand the learning difficulties and interests of 

students in the subjects taught by the teacher, so that the 

teacher can easily impart knowledge to the students. 

Student Learning Difficulties 

The study by Ofem et al., (2024) explains that 

learning outcomes are focused on the cognitive domain 

of students. Student assessments in schools are highly 

dependent on the scores obtained in specific subjects. 

The difficulties that arise in the implementation of 

chemistry education cannot be separated from the 

characteristics of chemistry learning, which tend to 

present material that is abstract and complex (Fena 

Prayunisa, 2022; M. P. Sari et al., 2020). Another factor 

contributing to these difficulties is the understanding of 

the material. If students are unable to comprehend the 

material well, it can be considered that the learning 

process has not been successful (Oktawirawan, 2020). 

This is reinforced by the results of interviews with 

chemistry subject teachers, who stated that most 

students experience difficulties in understanding 

chemistry calculations, Such as stoichiometry, redox, 

reaction rates, mole concept, Kinetics, Thermodynamics, 

Acid-Base and pH. 

Observation of Student Interests 

Vries et al., (2024) research reveals that interest 

is a positive predictor of academic achievement, 

persistence in subjects, and satisfaction with study 

outcomes. The interest in learning also affects the 

difficulties students face in mastering chemistry material. 

As has been explained, interest in learning is a tendency 

of feeling enjoyment towards something; if a student 

diligently studies, their grades will be satisfactory. The 

same applies to students' interest in chemistry. If students 

have an interest in learning chemistry, they will diligently 

study the subject, which will result in satisfactory 

achievements. 

In Figure. 1, when viewed from the percentage 

of learning interest, the interest of students in class XII 

MIA falls into the enoungh category. This is also 

supported by the results of interviews with chemistry 

teachers who stated that the learning interest of class XII 

MIA students was quite low. 

The lack of students' interest in learning is 

influenced by two factors, namely internal and external 

factors. Based on observations conducted by researchers 

at SMA Negeri 1 Baitussalam, researchers obtained 

information about classroom conditions during the 

learning process. During the lessons, it was observed that 

the chemistry learning process was still teacher-centered. 

In addition, teachers were still using the lecture method, 

which caused students to be passive, leading to a lack of 

student motivation in chemistry learning activities. The 

teaching methods of the teacher were reported to 

influence students' attitudes towards the subject 

(Musengimana et al., 2022; Lee & Boo, 2022). 

Furthermore, in the chemistry learning process, students 

experienced difficulties with calculations. This was 

reinforced by the results of interviews with the chemistry 

subject teacher of grade XII MIA. The teacher stated that 

the factor causing difficulties in understanding and solving 

chemistry material encountered by students during 

chemistry lessons was the calculation part or the lack of 

understanding of mathematical concepts within the 

students. 

The research by Krawitz et al., (2024) explains 

that students with a high level of mathematical 

competence are more likely to find complex problems 

interesting because they are more confident in their ability 
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to solve them compared to students with lower levels of 

competence. Research results conducted by (Susanty, 

2022; and (Priliyanti et al., 2021) explain that students' 

difficulties in learning chemistry are caused by internal 

factors, including low interest in learning chemistry, low 

motivation to learn chemistry, poor understanding of 

chemistry concepts, and weak student abilities in 

calculation aspects, as well as external factors, including 

poor adjustment of student abilities in the application of 

teaching methods by teachers in class, how teachers 

manage chemistry learning, peer influence, and 

ineffective chemistry learning time.  

Observation of the Learning Process in Class 

The learning process in the classroom can affect 

students' learning difficulties in terms of teaching 

methods, media, and student involvement in the class. 

(Fauzannur, 2018) also explains that using the lecture 

method can cause students to quickly become bored, 

tired, lazy, and sleepy when the teacher explains the 

lesson material, resulting in very low learning motivation. 

The learning media used are blackboards and projectors. 

However, chemistry teachers most often use the 

blackboard. This is also supported by the results of 

interviews with chemistry teachers. They said that the 

learning media are very limited, so the use of the projector 

is rotated among other teachers. Research Harmawati et 

al. (2024) also explains that learning media are one of the 

important elements in the teaching and learning process. 

The use of media in every learning process has become 

a necessity, even a requirement, for every teacher 

(Demir, 2024). The importance of using media in the 

learning process is to make the learning atmosphere 

more interesting and less monotonous. 

Laboratory Observation 

The presence of laboratories in learning within 

the fields of science, particularly chemistry, is extremely 

important. Laboratories serve as a means to prove 

something through experimentation. Students can 

conduct experiments to verify the scientific theories they 

have learned during their lessons. This highlights the 

crucial role of laboratory activities in achieving 

educational goals. Activities in the laboratory make it 

easier for students to understand and explore what they 

are learning (Nelson et al., 2022). 

The lack of activity in the laboratory is also due 

to the raw materials being available in a concentrated 

form, requiring lab assistants to prepare the equipment 

and materials. Until now, practical sessions have been 

conducted using natural materials. This is supported by 

the results of an interview with the chemistry subject 

teacher, who stated that practical sessions are conducted 

outside the laboratory and use natural materials, such as 

measuring pH using hibiscus flower indicators. 

In the research conducted by (Zakiyah et al., 

2022), it is explained that students are naturally capable 

of applying the learning theories conveyed by teachers 

using the tools and materials available in the laboratory. 

This enables students to become more skilled in 

laboratory practices. As a result, students will feel 

interested in participating in activities within the 

laboratory. In research by (Trisusilosakti & Aisyah, 2020) 

explains that laboratory activities influence learning 

outcomes and student interests. Apart from that, 

laboratory activities also influence student motivation 

(Kirchhoff et al., 2024) 

 

4. CONCLUSION 
The results of this study indicate that 62.3% of 

students find it somewhat difficult to understand 

chemistry lessons, while 37.7% find it fairly difficult. 

Meanwhile, students' interest falls into the moderate 

category, with a percentage of 48.68%. Based on the 

results of observations and interviews several factors 

influence the difficulty in understanding and solving 

chemistry material, which in turn affects students' interest 

in learning. These factors include difficulties in 

understanding chemistry when solving calculation 

problems due to a lack of mathematical concepts among 

students, the continued use of lecture methods in 

teaching, and limited learning media. Additionally, 

supporting facilities such as laboratories are not being 

utilized optimally. Therefore, these findings can be used 

as a basis for evaluating and improving the quality of 

chemistry education in schools. 
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