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ABSTRACT

In the era of Industry 4.0, a fundamental necessity required to confront change is the ability to think. However, in its
implementation in Indonesia, there are still schools that do not teach thinking skills in their learning activities. Yet, one
crucial skill to develop since elementary school is categorical syllogism, which is the ability to categorize two premises.
The application of categorical syllogism can foster logical, analytical, and critical thinking skills, which are essential
for improving students' problem-solving abilities. Therefore, this research is important to conduct in order to assess the
level of categorical syllogism skills among elementary school students in Indonesia, with a case study in GMG Village.
This research utilized a quantitative research method. The participants in this study were 16 third-grade elementary
school students and 11 fourth-grade elementary school students. Participants were selected using non-probability
sampling technique with purposive sampling method. Data collection was conducted through a critical thinking
questionnaire administered after participants received instructions and examples on how to proceed. The research
questionnaire consisted of 6 items, with each question measured using a Likert scale ranging from I to 3. The research
results indicate that out of 27 students, none of them were able to think in terms of categorical syllogism. This outcome
suggests the need for improvement and development of learning methods that incorporate categorical syllogism
thinking. It is hoped that this research can serve as a basis for evaluating and further implementing categorical
syllogism skills in schools.
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1. PREFACE

As the demands of advancing times progress, entering into Industry 4.0, individuals must adapt and
develop their capabilities (Aspernés et al., 2023). One of the skills that every individual needs to
develop to cope with this development is in the aspect of thinking ability. Thinking is a fundamental
skill possessed by every individual, yet not all individuals can think well, and not all educators can
teach it (Ennis, 2011; Pithers & Soden, 2000). In reality, thinking ability is one of the crucial factors
that can determine an individual's success in their career and higher education pursuits.

Thinking skills are highly essential in everyday life for individuals to evaluate information, make
decisions, and predict the consequences of their choices. When facing daily challenges, individuals
with good thinking skills tend to be more adaptive, creative, and efficient in overcoming obstacles.
For example, the lack of thinking skills in Indonesia can be observed in the minimal concern of the
public towards traffic safety despite knowing its consequences. The low thinking skills among the
Indonesian population have become a focus of concern for experts because it can affect other
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aspects of community life (Tiatri & Tji Beng, 2015). Therefore, it is important for every individual
to develop and enhance thinking skills that can help navigate various everyday situations.

One method that can be applied to train and enhance thinking skills is by using categorical syllogism
(Tiatri et al., 2023). According to Aristoteles, a syllogism is a set of premises and a conclusion, all
of which are categorical and structured in a subject-predicate format (Stovall, 2021). Syllogism is a
deductive method for drawing conclusions that can be either general or specific depending on its
premises, with the condition that if all premises are true, then the conclusion is also true, but if any
premise is false, then the conclusion is also false. A syllogism consists of two premises and a
conclusion, where each premise and conclusion have two terms (subject and predicate) (Sethy, 2021;
Tiatri et al., 2023). Aristoteles (1973) proposed that syllogism can be interpreted to form a rational
structure by combining logical relationships in human perception.

In everyday life, individuals often reason using syllogistic abilities to determine logical conclusions
or choices based on premises and other factors (Tessler et al., 2022). According to Senturk et al.
(2021), the syllogistic system is one component that plays a crucial role in formal logic.
Additionally, categorical syllogism can also help individuals confront any complex and
ever-changing challenges. Specifically, categorical syllogism is a deductive argument consisting of
two premises and one conclusion based on these premises (Pfeifer & Sanfilippo, 2023; Riesterer et
al., 2020; Van Rooij & Xie, 2020). Categorical syllogism strictly adheres to all norms and rules of
formal syllogism, which is a deductive conclusion. Categorical syllogism consists of three
categorical statements: the major premise (general), the minor premise (specific), and the conclusion
(Tiatri et al., 2023).

Gursoy et al. (2020) stated that categorical syllogism is the most crucial part of the human logic and
thinking system. Previous research has also found that categorical syllogism has been extensively
studied as a model of reasoning logic (Wasielewski et al., 2021). This highlights the importance of
implementing learning involving categorical syllogism to hone thinking skills from childhood. As
children begin to learn, the ability to draw logical conclusions from the information provided
becomes more critical as the complexity of learning increases (Garcia-Madruga et al., 2022).
According to Tiatri et al. (2023), the ability in categorical syllogism is important to be developed by
teachers in schools, especially when students are at the elementary school level.

Starting from the elementary school level, Indonesian children need to master skills that can support
them in facing the progress and development of the times (Tiatri et al., 2020). At the elementary
school level, students begin to learn to develop logical, critical, categorical, creative, and analytical
thinking skills. However, not all students can independently develop thinking skills, especially
categorical syllogism, well. Thus, the contribution of educators and schools is greatly needed to
teach these thinking skills to students. Contributions that can be made to develop categorical
syllogism thinking skills may include explanations, guidance, training, and implementation in
classroom learning.

Students' categorical syllogism thinking skills can be developed through implementing learning that
prioritizes interaction between teachers and peers through discussions and questioning (Tiatri et al.,
2020). O’Reilly et al. (2022) found in their research that teachers who utilize discussion and
question-and-answer approaches in the learning process successfully enhance children's thinking
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abilities. The question-and-answer approach can be implemented using various types of questions,
such as open-ended questions and closed questions, to encourage student thinking. This process can
help students solve problems systematically, formulate logical arguments, and develop other skills
needed in further education levels. Additionally, the elementary school education system also plays
a significant role in students' academic fields by introducing basic subjects such as mathematics,
language, science, and social studies. The success rate of the Indonesian education system can be
assessed by comparing it with other international education systems through evaluations conducted
by PISA.

PISA (Programme for International Student Assessment) is a program designed to evaluate students'
abilities in problem-solving, critical thinking, and effective communication. This program measures
and compares the mathematical, reading, and science abilities of 15-year-old students with
participating countries (Hopfenbeck et al., 2018). The comparison can be used as an evaluation to
shape an education system that helps students face challenges and succeed in the future. The results
of PISA 2023 show that the mathematical, reading, and science abilities of students in Indonesia are
still relatively low compared to other countries, with Indonesia ranking 69th out of 81 countries
(PISA, 2023; Awalianti, 2024). This ranking indicates that improving students' thinking skills needs
to be the main focus in improving the education system in Indonesia.

Based on the above description, the researcher recognizes the importance of applying categorical
syllogism thinking skills in everyday life from an early age. The researcher realizes that
implementing learning that includes categorical syllogism thinking skills can be effectively applied
from the elementary school level. Therefore, this research is conducted to determine the level of
students' thinking skills in Indonesia in applying categorical syllogism to a problem. The researcher
conducted this research using a case study in GMG Village. This research is expected to serve as an
evaluation tool for further learning and application of categorical syllogism in schools.

2. RESEARCH METHOD

This research was conducted in January 2024 and utilized quantitative research methodology. The
participants of this study consisted of 27 elementary school students in GMG Village, comprising
both third and fourth-grade classes. There were 16 students in the third-grade class and 11 students
in the fourth-grade class. Participants were selected using non-probability sampling technique with
purposive sampling method. Data were obtained by distributing questionnaires to students regarding
their critical thinking skills. Before commencing the questionnaire, the researcher provided
instructions on how to fill it out, engaged in discussions, and gave examples of questionnaire
completion. Documentation in the form of photos during the data collection process at the GMG
Village Elementary School is attached in Figure 1 and Figure 2.

The critical thinking questionnaire given to participants consisted of 6 items related to categorical
syllogism thinking skills. Each question was measured using a Likert scale with options ranging
from 1 to 3, namely: (1) Doesn't make sense, (2) Unsure, and (3) Makes sense. Students were also
able to provide brief reasons for their opinions and why they chose one of the available answers.
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Figure 1
The Data Collection Process for the Fourth-Grade Students in GMG Village

Figure 2
The Data Collection Process for the Third-Grade Students in GMG Village

T

3. RESULTS AND DISCUSSIONS

The participants in this study consisted of 27 elementary school students from GMG Village. The
students selected by the researcher included 16 third-grade students and 11 fourth-grade students.
There were 16 female participants and 11 male participants. The frequency distribution of
participants can be seen in Figures 3 and 4.

Table 1
Frequency of Participant s Sex
Frequency  Percent Valid Percent Cumulative Percent

Valid Boy 11 40.7 40.7 40.7
Girl 16 59.4 59.4 100.0
Total 27 100.0 100.0
Table 2

The Frequency of Participant'’s Grade
Frequency  Percent Valid Percent Cumulative Percent

Valid  Third Grade 16 59.3 59.3 59.3
Fourth Grade 11 40.7 40.7 100.0
Total 27 100.0 100.0

In the research data, the researcher found that out of 27 students, based on the 6 items of questions
provided, none of the students were able to answer all items correctly. 2 students answered 5
questions correctly (7.4%). 6 students answered 4 questions correctly (22.2%). 12 students answered
3 questions correctly (44.4%). 7 students still were unable to think categorically in syllogisms.
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The majority of students scored correctly on 3 items, with a total of 12 students achieving this score
(44.4%). Overall, the highest total correct score achieved by students was 5 items, with a total of 2
students (7.4%) reaching this score. The frequency distribution of the total correct answers obtained
by participants overall can be seen in Figure 5.

Table 3

The frequency of Correct Answers from Participants
Frequency  Percent  Valid Percent Cumulative Percent

Valid 1.00 1 3.7 3.7 3.7
2.00 6 222 222 259
3.00 12 44.4 44 .4 70.4
4.00 6 22.2 22.2 92.6
5.00 2 7.4 7.4 100.0
Total 27 100.0 100.0

Below is the table analyzing the participants' answers in GMG Elementary School:

For the first question, the majority of participants answered correctly, totaling 20 individuals. There
were 4 participants who answered incorrectly, while 3 participants were unsure. The percentage
results can be seen in Table 1.

Tabel 4
Results of the First Question [tem
Correct  Incorrect Unsure Total
Categorical Syllogism number 1 20 4 3 27
Percentage (%) 74 15 11 100

For the second question item, the majority of participants answered the question correctly, totaling
15 individuals. There were 6 participants who answered incorrectly, while 6 participants were
unsure. The percentage results can be seen in Table 2.

Tabel S
Results of the second question item
Correct __Incorrect Unsure Total
Categorical Syllogism number 2 15 6 6 27
Percentage (%) 56 22 22 100

For the third question item, the majority of participants answered the question correctly, totaling 19
individuals. There were 5 participants who answered incorrectly, while 3 participants were unsure.
The percentage results can be seen in Table 3.

Table 6
Results of the third question item
Correct __ Incorrect Unsure Total
Categorical Syllogism number 3 19 5 3 27
Percentage (%) 70 19 11 100
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For the fourth question item, the majority of participants answered the question incorrectly, totaling
14 individuals. There were 14 participants who answered correctly, while 7 participants were unsure.
The percentage results can be seen in Table 4.

Table 7
Results of the fourth question item
Correct Incorrect Unsure Total
Categorical Syllogism number 4 6 14 7 27
Percentage (%) 22 52 26 100

For the fifth question item, the number of participants who answered the question correctly and
incorrectly is the same, which is 11 individuals each. There were 5 participants who were unsure.
The percentage results can be seen in Table 5.

Table 8

Results of the fifth question item
Correct Incorrect Unsure Total

Categorical Syllogism number 5 11 11 5 27
Percentage (%) 41 41 19 100

For the sixth question item, the majority of participants have answered the question correctly,
totaling 12 individuals. There were 11 participants who answered incorrectly, while 4 participants
were unsure. The percentage results can be seen in Table 6.

Table 9
Results of the sixth question item
Correct  Incorrect  Unsure Total

Categorical Syllogism number 6 12 11 4 27
Percentage (%) 44 41 15 100

4. CONCLUSIONS AND SUGGESTIONS

This research discusses the categorical syllogism thinking skills of third and fourth-grade students in
GMG Village. The aim of this study is to determine the level of categorical syllogism among
students, thus serving as an evaluation for the development and implementation of categorical
syllogism in school lessons. Based on the results obtained through the critical thinking
questionnaire, some students have started to answer questions well. However, these results cannot be
used as evidence that students are fully capable of categorical syllogism thinking because the results
are obtained by comparing them to their peers only.

Categorical syllogism skills need to be the primary focus as they form the basis of children's
development in combining logical relationships and training to solve problems systematically. Based
on the above research, the researcher suggests to schools and teachers to pay more attention to the
development of categorical syllogism thinking skills in students. Schools and teachers are also
advised to provide learning and training related to categorical syllogism skills so that students can
gradually improve and apply them. By prioritizing learning and training that emphasizes categorical
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syllogism skills, schools can prepare students to face more complex academic challenges in the
future.
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