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Abstract 

This research aims to break down the characteristics of students' critical thinking skills on Stoichiometry in class XI at SMA 
Negeri 1 Sindue. This research is descriptive quantitative, and the sample consists all students from class XI of SMA Negeri 1 Sindue, 
which includes three classes: XI MIA 1, XI MIA 2, and XI MIA 3. The data in this study were obtained through a test of students' 
critical thinking skills in the form of essays with as many as five items. Three essential thinking indicator items are interpretation, 
analysis, and inference. The results of data analysis for students' critical thinking skills for indicators of interpretation, analysis, and 
inference showed that class XI MIA 1 obtained the percentage results for the interpretation indicator 40,5 % in the low category, the 
analysis indicator obtained by the percentage of 35 % was included in the low category, and indicator inference obtained a percentage of 
17 % who are in the very low category. Class XI MIA 2 obtained the percentage result on the interpretation indicator 46 %, which is 
in the low category. In comparison, the analysis indicator obtained a percentage of 59.5 % who are in the low category, and indicators 
inference obtained a percentage of 25,5 % who are in the low category. Whereas in class XI MIA 3, the percentage of interpretation 
indicators was 44 % in the low category, the analysis indicators obtained a percentage of 57,5 % who were in the low category. The 
inference indicator obtained 23,5 % who were in the very low category. Based on the research results at these schools, it can be seen that 
the critical thinking skills of class XI students of SMA Negeri 1 Sindue are still very low. 
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Introduction 

Thinking critically is essential and functions 
effectively in all aspects of life. Therefore, it is 
crucial and must be instilled early in school, at 
home, and in the community. Active thinking is 
required to achieve optimal results in the learning 
process. This means that an optimal learning 
process requires the learner to think critically. 
Therefore, critical thinking is crucial in learning 
activities (Ahmatika, 2017). 

Critical thinking is needed in learning 
activities. Students are expected to be able to make 
well-founded decisions, and these decisions can 
solve the problems they face (Nuryanti et al., 2018). 

Critical thinking involves the rational 
evaluation of information prior to making a decision 
or taking action, gathering as much information as 
possible about the information (Karim & Normaya, 
2015). According to Nugrahaeni et al. (2017), 
Critical thinking is an intellectual process when 
individuals consciously evaluate the quality of their 
reasoning. Intellectuals employ introspective, 
independent, lucid, and reasonable thought 
processes. 

⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯ 
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Critical thinking skills are the ability to think 
at a high level, which students must have to face 
future problems, not only in the learning process in 
the classroom (Ernawati et al., 2015). 

In reality, the teaching and learning process 
generally does not encourage the achievement of 
critical thinking skills (Afifah & Retnawati, 2019). 
Two factors prevent critical thinking from 
developing during education. First, the curriculum 
is generally designed with broad material targets so 
that teachers are more focused on completing the 
material, prioritizing material completion over 
student understanding of material concepts. 
Second, classroom learning activities that teachers 
have carried out are the delivery of information 
(lecture method) by activating the teacher more 
while students passively listen and copy, where 
occasionally the teacher asks questions and 
occasionally students answer. Then, the teacher 
gives examples of problems by giving routine 
practice questions and not training in critical 
thinking (Ahmatika, 2017). 

This aligns with Permen Pendidikan dan 
Kebudayaan No. 81A 2013 regarding the use of 
curriculum, which asserts that future competency 

http://jurnal.fkip.untad.ac.id/index.php/jak/
doi:%2010.22487/j24775185.2023.v12.i3.pp170-175
doi:%2010.22487/j24775185.2023.v12.i3.pp170-175
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/


Volume, 12, No. 3, 2023, 170-175 Jurnal Akademika Kimia 

 

171 

requirements for students include the abilities to 
speak creatively and analyze critically. The critical 
thinking abilities of pupils in Indonesia, particularly 
high school students, require enhancement. The 
application of the learning model has not enhanced 
students' critical thinking abilities (Arfianawati et al., 
2016). 

According to Ratman et al. (2019), the 
effectiveness of using the guided inquiry learning 
model with an active dimension learning style (IGT-
DiA) with the learning concept of styles to improve 
the reaction rate concept. This approach can 
cultivate students' propensity for active engagement 
in discerning optimal knowledge through self-
directed inquiry, thereby assessing and enhancing 
their critical thinking abilities in problem-solving 
scenarios. 

Critical thinking skills must be developed in 
the learning process because they can train students 
to obtain accurate information, increasing their 
understanding. For example, critical thinking skills 
can increase students' understanding of the 
information in chemistry learning, which requires 
students to think more actively to solve existing 
problems and understand interrelated concepts 
(Selly et al., 2018). 

Research conducted on the fundamental 
essence of the chemistry learning model was 
developed or applied in the form of presenting 
authentic and meaningful chemical problems to 
students to be solved through a fundamental study 
process to help improve higher-level thinking skills. 
Comprehending the concept, pupils will be 
encouraged to engage more actively in the learning 
process (Afadil et al., 2016). 

Stoichiometry chemistry learning material is 
one of the important topics in chemistry subjects at 
the senior high school level. If you look at 
(Khumairah et al., 2014), stoichiometry is one of the 
initial topics in the sequence map of SMA / MA 
chemistry topics. This identifies that stoichiometry 
is one of the basics for students to understand other 
chemical concepts (Anugrah, 2019). 

Thus, students' understanding of the topic 
must be ensured so that it does not become an 
obstacle for students to understand other concepts. 
A thorough comprehension is essential for pupils, 
along with advanced analytical skills to construct 
and connect the provided legal concepts. 
Stoichiometry material includes Basic laws of 
chemistry, relative atomic and relative molecular 
mass, mole concept, chemical calculations, and 
reaction equations. The concepts of all the laws 
studied are interconnected, so if the concept of one 
law is not understood correctly, students tend to 
have difficulty with other legal concepts. Judging 
from the national exam questions, 16 % of 
stoichiometry material is included (Norjana et al., 
2016). 

Observations and preliminary interviews at 
SMA Negeri 1 Sindue indicated persistent issues 
with student comprehension in the classroom, as 

the chemistry learning process necessitates active 
student participation, with the teacher serving as a 
facilitator. The teacher provides opportunities for 
students to explore information from the material 
to be studied. One is the lack of student 
understanding of stoichiometry material, which can 
be seen from the data on student exam results, 
where students mostly get standard scores (45.65). 
Moreover, according to the chemistry teacher at the 
school, stoichiometry material is considered 
difficult for students because many still have low 
scores on stoichiometry material. Generally, 
learning chemistry at school is memorizing 
formulas, and students tend only to accept the 
material taught without wanting to examine further 
formulas. This significantly affects pupils' deficient 
critical thinking abilities, complicating the process 
of identifying formulas and resolving mathematical 
difficulties (Zakiyah et al., 2018). 

This study aims to determine students' 
critical thinking skills. The critical thinking 
indicators analyzed are interpretation, analysis, and 
inference. Students who think critically can identify 
a problem, analyze related information, draw the 
correct conclusions to solve it and evaluate the 
results obtained (Tresnawati et al., 2017). 

The purpose of this study was to describe the 
critical thinking skills of class XI students of SMA 
Negeri 1 Sindue on Stoichiometry Material. 

 

Methods 

The type of research used is quantitative 
descriptive research. The descriptive research 
method is a research method that contains exposure 
or depiction of something. The object studied using 
descriptive methods tries to be shown as it is then 
described at length in detail. 

This research was conducted at SMA Negeri 
1 Sindue (Sindue District). The population in this 
study were all students of class XI MIA SMA Negeri 
1 Sindue with a total of 85 students with an age 
range of 14 - 15 years of male sex there are one 
person and three women and an age range of 16 - 
17 years of male sex there are 25 people and 56 
women, with an average age of 16.5 years. The 
average number of male students is 26, and the 
number of female students is 59. The participants in 
this study comprised all XI MIA class students from 
SMA Negeri 1 Sindue, totaling 85 students across 
XI MIA 1, MIA 2, and MIA 3. 

The research instruments used in this study 
were the critical thinking ability test and the critical 
thinking ability rubric. The instrument to measure 
students' critical thinking skills is an instrument 
adapted from Facione in Afadil et al. (2016), which 
consists of 6 indicators, namely (1) Interpretation, 
(2) Analysis, (3) Inference, (4) Evaluation, (5) 
Inference, and (6) Self - knowledge. The indicators 
used in this study are Interpretation, Analysis, and 
Inference. The questions used in this study were 
first validated by an expert with the result data, 
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which included the aspects assessed in this 
validation in the form of material, construction, and 
language. Data on the results of question validation 
can be in the following Table 1: 
 

Table 1. Results of question validation analysis 
Number Criteria Category 

1 1 Very high 
2 0.8 Very high 
3 1 Very high 
4 1 Very high 
5 0.8 Very high 
6 1 Very high 
7 0.5 Very low 

 
Based on the data from the expert's 

validation of the instrument's feasibility, it is 
declared very feasible/valid with an average score of 
1 with a very high category. The results of the 
validity analysis in the table above 7 question items 
show that the items support the validity of the test 
so that they are declared feasible or valid for use. 
Researchers only used five of the seven items to 
identify students' critical thinking skills (Hasan et al., 
2020). 

The objective of assessing students' critical 
thinking skills is to evaluate their proficiency in 
stoichiometry, which involves the integration of 
concepts and mathematical computations. 
Therefore, a thorough comprehension of pupils and 
a detailed analysis are required to establish and 
connect the legal concepts, as stoichiometry is a 
fundamental topic in chemistry education. Students 
enhance their cognitive skills to effectively solve 
issues and acquire precise knowledge, while 
improving their comprehension of the content. 
(Ramadan et al., 2018). Critical thinking ability is 
measured based on critical thinking indicators 
adapted from Facione (2011). Where this indicator 
uses three indicators, namely: 

Interpretation 
Interpreting involves comprehending and 

articulating the meaning or importance of diverse 
experiences, circumstances, data, events, judgments, 
habits, customs, beliefs, rules, procedures, or 
criteria. 

Analysis 
The analysis delineates the intended and real 

inferential links among assertions, questions, 
concepts, descriptions, or other representational 
forms aimed at conveying beliefs, judgments, 
experiences, reasons, information, or views. 

Inference 
Inference means identifying and deriving the 

elements necessary to make reasonable conclusions, 
making relevant conjectures, and inferring 
consequences from data, situations, questions, or 
other forms of representation. 

Students' critical thinking skills are deemed 
satisfactory if they fall within the medium and high 

levels (Afadil et al., 2018). The assessment of critical 
thinking skills is conducted by comparing students' 
scores with the established levels of achievement in 
critical thinking skills as follows: 
 85 % ≤ N < 100 % = Very High 
 75 % ≤ N < 85 %   = High 
 60 % ≤ N < 75 %   = Medium 
 40 % ≤ N < 60 %   = Low 
 0 %   ≤ N < 40 %   = Very Low 

The students' answers in this study describe 
the measurement of their critical thinking skills. The 
equation determines the overall category of 
students' critical thinking skills by calculating the 
total percentage of students. 

 ܰ =  ௔௦௦௘௦௠௘௡௧ ௦௖௢௥௘௠௔௫௜௠௨௠ ௦௖௢௥௘  (1)            % 100 ݔ 

 

Results and Discussion 

To achieve this goal in this study, an 
identification test of students' critical thinking skills 
was carried out using a test that an expert had 
previously validated to determine the validity 
category of each aspect in the test item and had been 
declared suitable for use to identify students' critical 
thinking skills. 

Students' critical thinking skills are measured 
based on indicators adapted from (Facione, 2011): 
interpretation, analysis, and inference. Students' 
critical thinking skills are measured in the subject 
matter of Stoichiometry material. This 
stoichiometry material is mathematical material, 
where we know that Stoichiometry comes from 
Greek, namely the word Stoicheion, which means 
element, and Metron, which means measure. 
Stoichiometry discusses the mass relationship 
between elements in a compound (compound 
stoichiometry) and between substances in a reaction 
(reaction stoichiometry). This stoichiometry 
material must require an understanding of the 
concept and mastery of the material because 
stoichiometry is one of the most fundamental topics 
in chemistry that studies the quantitative aspects of 
chemical reactions or chemical formulas obtained 
through measuring mass, volume, quantity and so 
on, which are related to the number of atoms, ions, 
molecules, or chemical formulas, as well as their 
relationship in a chemical reaction. Students have 
difficulty solving problems related to chemical 
reactions and chemical calculations in stoichiometry 
material due to difficulties understanding the 
material, which lowers their critical thinking skills 
(Ariyanti et al., 2017).  

Comparison of the results of students' critical 
thinking ability tests on Stoichiometry material in 
class XI MIA SMA Negeri 1 Sindue is as follows: 
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Table 2. The results of the analysis of critical 
thinking skills of students in class XI MIA 1 

No 
Indicators of critical 

thinking skills 
Percentage Category 

1 Interpretation 40.5 % Low 

2 Analysis 35 % Very Low 

3 Inference 17 % Very Low 

 
Table 3. Results of critical thinking ability analysis 

of students in class XI MIA 2 

No 
Indicators of critical 

thinking skills 
Percentage Category 

1 Interpretation 46 % Low 

2 Analysis 55.5 % Low 

3 Inference 25.5 % Very Low 

 
Table 4. Results of critical thinking ability analysis 

of students in class XI MIA 3 

No 
Indicators of critical 

thinking skills 
Percentage Category 

1 Interpretation 44 % Low 

2 Analysis 57.5 % Low 

3 Inference 23.5 % Very Low 

 
Research on the characteristics of critical 

thinking skills on Stoichiometry material was 
conducted at SMA Negeri 1 Sindue with a research 
sample of all XI MIA classes. This study aimed to 
describe students' critical thinking skills on 
Stoichiometry material. To achieve the goal, the 
identification test of students' critical thinking skills 
is carried out by processing data obtained through 
data sources based on students' written tests, which 
an expert has previously validated to determine the 
validity category of each aspect in the item. The 
purpose of validation is to show an instrument's 
validity level. This is the opinion (Arikunto, 2010).  

An instrument is declared to have high 
validation if the measurement instrument and its 
measurement results follow the measurement's 
purpose (Arikunto, 2010).  

Based on this, the instruments used in the 
study have been declared suitable for identifying 
students' critical thinking skills. 

After conducting a test to identify students' 
critical thinking skills about Stoichiometry material, 
which consisted of 3 indicators of critical thinking 
skills, each indicator obtained different 
achievements in each class. 

The interpretation indicator can understand 
and express the meaning or significance of various 
experiences, situations, data, events, judgments, 
habits, customs, beliefs, rules, procedures, or criteria 
(Facione, 2011). 

Interpretation is measured so students can 
understand, explain, and give meaning to data or 
information. The results obtained by students in the 
interpretation ability were 40.5 % for class XI MIA 
1, and the results obtained were 46 % for class XI 
MIA 2, and for class XI MIA 3 obtained 44 %. In 
this rarity, students can write down known 
information. However, they cannot describe 

conditions based on the attached data, showing that 
students in class XI MIA SMA Negeri 1 Sindue do 
not have good critical thinking skills. This is per the 
opinion of (Fisher, 2009), which explains that 
critical thinking requires the ability to interpret and 
evaluate observations of communication and other 
sources of information. 

The capacity to assess indicators involves 
recognizing both intended and real inferential links 
among statements, concepts, descriptions, or other 
representations aimed at conveying beliefs, 
judgments, experiences, reasons, facts, or views 
(Facione, 2011). Analysis is measured so that 
students can analyze statements and questions. The 
results obtained by XI MIA 1 class students were 
only 35 % in the very low category, XI MIA 2 class 
students scored 59.5 % in the low category, and XI 
MIA 3 class students scored 57.5 %, which was in 
the low category. At this stage, students can identify 
the relationship between the concepts needed in 
problem-solving so that some are correct and some 
are less precise. The analysis indicator is in a low 
category because it gets a percentage value ≤ 60 %. 
Based on the attached data illustrates that students 
in class XI MIA SMA Negeri 1 Sindue do not have 
good critical thinking skills (Carson, 2007). Even 
though students know a concept, they cannot 
necessarily apply how to use it; many students are 
unaware and confused about applying their 
knowledge and concepts to solve a problem, so their 
ability in the analysis indicator is in the low category. 

The inference indicator can identify and 
obtain the elements needed to make conjectures and 
hypotheses, consider relevant information, and 
infer consequences from data, situations, 
statements, or other forms of representation 
(Facione, 2011). 

Inference is measured so that students can 
make conclusions from observations and analyze 
them. The results obtained by students in the 
inference ability for class XI MIA 1 obtained a value 
of 17 %, which is in the very low category; the 
acquisition of values in class XI MIA 2 is 25.5 %, 
which is in the very low category, and for class XI 
MIA 3 obtained a value of 23.5 % which is in the 
very low category. The results obtained in the whole 
class are very low because the percentage obtained 
is ≤ 40 %. In this rare case, students are less able to 
make conclusions, so they are not following the 
context of the problem. The attached data illustrates 
that class XI MIA SMA Negeri 1 Sindue students 
do not have good critical thinking skills. This is 
under the opinion of (Kheng, 2009). Inference 
ability identifies and guarantees the elements needed 
to describe the reasons in the form of conclusions, 
make predictions and/or hypotheses, and organize 
tactics and strategies by considering information in 
the form of data, statements, principles, and 
concepts. 

The results obtained from the three classes 
given the critical thinking skills test showed 
differences in the percentage of students 
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responding to each indicator. Analysis of the critical 
thinking skills of students in class XI MIA SMA 
Negeri 1 Sindue obtained a percent on the 
Interpretation indicator ≤ 40 %, which is in the low 
category, while the analysis indicator obtained a 
percent of ≤ 60 % is in the low category, and the 
inference indicator obtained a value of < 40 % is in 
the very low category. Based on the results of the 
analysis of critical thinking skills of class XI students 
of SMA Negeri 1 Sindue on Stoichiometry material, 
they do not have good critical thinking skills. 
Students' critical thinking skills can reach each 
indicator's medium or high category. Experts assert 
that not all individuals achieve proficiency in all 
critical thinking capabilities, as humans tend to 
compartmentalize their life, resulting in critical 
thinking being more pronounced in certain 
cognitive abilities. But this does not mean that it is 
impossible for all to fully master critical thinking 
skills if critical thinking development continues to 
be applied in curriculum development (Nugraha et 
al., 2017). 

The results of this study describe how 
students' thinking skills and the conditions 
experienced by students who only think short-term 
and cannot determine the way to be critical can 
affect how they solve the problems they face in 
everyday life. This is also influenced by the fact that 
the average respondent is 15 - 17 years old, in 
adolescence, and still only thinks short without 
thinking long for the future. In addition, many 
students have difficulty learning chemistry; this also 
directly or indirectly affects students' interest and 
motivation in chemistry subjects, and as a result, 
teachers have much difficulty focusing students' 
attention on the learning process. This causes low 
student interest and motivation to study chemistry, 
resulting in low-quality learning processes and 
outcomes, especially critical thinking. 

Students' interests and talents also affect their 
thinking patterns. Children interested in their 
lessons will always be motivated to discover what 
they do not know, while students who are not 
interested in the subject must be lazy to learn the 
lesson. 

 

Conclusions 

Based on the results of research and 
discussion, it is concluded that the percentage of 
students' critical thinking on Stoichiometry material 
in the aspects of interpretation, analysis, and 
inference indicators in class XI MIA 1 obtained 40.5 
%, 35 %, and 17 %. Furthermore, in the results of 
the XI MIA 2 class, the interpretation indicator 
obtained 46 %, analysis 59.5 %, and inference 25.5 
%, while in the XI MIA 3 class obtained a value on 
the interpretation indicator 44 %, analysis 57.5 %, 
and 23.5 % for the inference indicator. 
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