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INTRODUCTION

Education is an effort to improve students' aspirations, skills, talents, and potential.
Education can improve the skills of human resources in the 21st century by facilitating the need to
respond to global demands. Education is carried out to create an active learning environment to
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develop one's potential such as personality, intelligence, noble morals, and skills in society, nation,
and state. BNSP overcomes this by changing learning from teacher-centered to student-centered
(Sutopo, 2016). In addition to learning in the 2Ist century requires students to be able to think
critically, collaboratively, and communicatively, scientific argumentation skills are skills that are
also needed by students to be able to convey their thoughts through observation results that are
analyzed both verbally and non-verbally (Widhi et al., 2021).

Scientific argumentation is the ability to formulate and evaluate arguments, which is widely
recognized as the foundation of good thinking and is one of the goals of science education.
Argumentation includes the process of developing, evaluating, and validating scientific knowledge
as well as the process of collecting knowledge. The essence of scientific argument is the
construction of a claim or assumption based on scientific evidence (Faize et al., 2018). Scientific
argumentation skills are important to develop in learning because they can train students' way of
thinking to form new knowledge, stimulate students' activeness, help students learn to solve
problems, build socio-cultural activities through presentations and criticism, encourage students to
express their thoughts, understand concepts more easily and train students to think critically and
logically (Fatmawati et al., 20I8). In order for students to have good argumentation skills, it is
necessary to be supported by teachers who have good learning management skills (Ekanara et al.,
2018), by determining learning strategies or models that aim to realize the development of
students' scientific argumentation skills in biology learning to the maximum. Students can be said
to have good scientific argumentation skills if they can present arguments that include
argumentative components, namely: demands, data, guarantees, support, objections, and
explanations. The more complete these components, the higher or better the student's argument
(Ekanara et al., 2018). Using the argumentation patterns of claim, evidence, reasoning, and rebuttal
can improve high argumentation skills in students (Indrawati et al., 2019).

The results of a survey conducted on December 5, 2023, for the 2023-2024 school year at
SMA Bustanul Mubtadiin in grade XI students of SMA Bustanul Mubtadiin showed that biology
learning still depended on the teacher using the lecture method, so that 88% of students were still
passive in discussing, arguing, and describe conclusions independently from the material presented
by the teacher during biology learning. Students tended to present their ideas without sufficient
depth or critical analysis. Instead of engaging with evidence and drawing logical conclusions, their
responses often relied on general statements or unsupported claims. This lack of rigor not only
undermined the quality of their arguments but also reflected a limited understanding of the
scientific method, where evidence had to support claims to be considered valid. So, they need to be
directed by the teacher to conclude. The second observation on December 16, 2023, showed that
there were 3 students and 10 female students who were active in asking and answering questions,
but students still had difficulties in delivering arguments and answers scientifically. This fact
showed that the scientific argumentation skills of grade XI students of Bustanul Mubtadiin High
School still need to be developed. This was in line with the researcher's opinion who explained that
the level of student argumentation, both verbally and in writing, is still weak and students have not
been able to convey their analysis well (Anwar et al., 2019).

Gender is one of the influential aspects of students' argumentation skills. Research shows
that there is a significant difference in scientific argumentation skills between male and female
students, where female students' scientific argumentation skills are better than male students, both
in terms of claims, evidence, and reasoning (Atqiya et al, 2020). Gender in Latin is called
"Genus" which means type. Epistemologically, gender is the traits and behaviors associated with
men and women due to social and cultural influences. In terminology, gender refers to the division
of roles, functions, statuses and responsibﬂities given to men and women as an embedded form of
culture. Gender is formed due to social and cultural influences, it is not permanent so it can change
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according to time and place. Lippa stated that one of the differences between men and women lies
in the sex chromosomes that cause differences in brain structure (Suendang, 2017). This difference
in brain structure then determines the abilities of men and women which shows that in class
discussions men often dominate the conversation while women do not. However, when there is a
discussion in a smaller group, students who are not actively speaking will actively speak (Fitriyyah,
2021).

In the results of another study, it was found that scientific argumentation skills in female
students were more active or tended to be meticulous in answering, and their symbolic ability was
higher in answering questions or arguing than male students who relied more on verbal skills in
arguing to answer questions or arguments (Sholihah, 2019). Based on the results of other studies, it
was shown that the achievement of argumentation skills before and after learning there was an
increase in students' argumentation skills. In the study, it was found that scientific arguments differ
based on gender in students (Afgani et al., 2021).

The above statements show that scientific argumentation skills are an important aspect of
21Ist-century education, where there are aspects of communication, collaboration, and using
information to solve complex problems (Suprapto et al., 2018). However, research reports that the
quality of students' written arguments is still in the low category because classroom learning has
not facilitated students in arguing. Students are not used to solving argumentative test questions
because they are discussed directly or in writing (Rahayu et al,, 2020). The empowerment of
argumentation skills is important for students because, in addition to being scientific in learning
concepts, students can also have the opportunity to practice confirming or refuting students' ideas
(Hasnunidah et al.,, 2018). Scientific argumentation skills are an important aspect in improving
students' science literacy skills (Chaerunisa et al.,, 2020) In addition, scientific argumentation skills
can help students understand science, especially in biology subjects. Scientific argumentation skills
are also a standard of competency for graduates, as stipulated in regulation No. 21: 2016 of
Kementerian Pendidikan dan Kebudayaan (Nadifah, 2023).

Based on this, it is clear that scientific argumentation is very important in education so the
author is interested in conducting research on the relationship of gender-based scientific
argumentation skills in high school students based on Islamic boarding schools to find out if there
are scientific argumentation skills based on gender in grade XI students of Bustanul Mubtadiin

High School. Therefore, the researcher is interested in a study titled Scientific Argumentation
Skills in Male and Female Students of Class XI of Bustanul Mubtadiin Proppo Pamekasan High
School.

RESEARCH METHODS
Research Design

This study used quantitative research with a comparative. This comparative study aimed to
determine the significance of differences in scientific argumentation skills based on gender in
students.

Population and Samples

The samples used in this study were students of class XI IPA SMA Bustanul Mubtadiin
Proppo Pamekasan with 22 students. Sampling was carried out using a random sampling
technique, in which the population was divided into clusters, and the clusters were randomly
selected as the sample.

Instruments
Measurement of scientific argumentation skills based on gender using an essay writing test
with a scientific argumentation rubric using the Osborne Argument Model (Osborne et al., 2004).

E ] 10.31932/jpbio.v9i2.3684 Nisak & Antika jurnaljpbio@gmaﬂ.com



JPBIO (Jurnal Pendidikan Biologi) ® Vol 9, No. 2, November 2024, pp. 171 — 178 174

Aspects measured were based on the quality of rebuttal, data, collateral, support, refutation, or
presence of conflicting claims. The learning instruments used in this study included Syllabus,

Lesson Plan, and Worksheet.

Procedures

The implementation time of this study began from February to May 2024, in the second
semester in class XI TPA SMA Bustanul Mubtadiin Proppo Pamekasan in the academic year
2024/2025. This research utilized the guided inquiry learning model as a key approach to enhance

scientific argumentation skills.

Data Analysis

Data analysis was conducted using the Jamovi statistic program. Before testing the research
hypothesis, first the normality and homogeneity of data have been tested. The proposed research
hypothesis was tested with an Independent Sample T-test with a significance level of 0.05
(P<0.0S) using students' scientific argumentation skills data.

Descriptive data on scientific argumentation skills for 9 male students and I3 female
students were presented in the form of descriptive statistics in Table 1. The average score of
scientific argumentation showed that the average result of the final test of scientific argumentation
skills of male students was 12.0 The average result of the median final test of scientific
argumentation skills of female students was 15.0.

Table I. Descriptive Data

Group N Mean Median SD SE
Argumentation Male 13 10.6 12.0 5.99 1.66
Female 9 16.9 15.0 7.99 2.66

RESULTS

The normality test is declared normally distributed if the significance is more than 0.0S.
Table 2 shows that the value is 0.015 which means (P < 0.05) which means it is not normally
distributed, so the normality assumption test is not met. The summary of assumption test results in
data normality assumption test results can be seen in Table 2.

Table 2. Normality Test (Shapiro-Wilk)

%Y P
Score 0.0883 0.014

The homogeneity assumption test is carried out before the hypothesis test. The results of the
homogeneity test can be seen in Table 3, which shows that the residual data is homogeneously
distributed, this is indicated by a significance value of 0.894 (P <0.05). Therefore, the assumption
of homogeneity has been fulfilled.

Table 3. Homogeneity Test Results

F df df2 P
Argumentation 0.0I83 1 20 0.894

The results of the hypothesis test are based on the results of scientific argumentation data
analysis. The results of the analysis based on the magnitude of the unpaired t-test can be seen in

Table 4. The results of the independent sarnples T-Test hypothesis test showed that there was a
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difference in the median score of scientific arguments in both genders using the Mann-Whitney

test of (U=40.0, P= 0.226).

Table 4. Hypothesis Test Results

Statistic df p
Argumentation Student’s t 211 20.0 0.048
Mann-Whitney U 40.0 0.226

DISCUSSION

The results of this study were in line with previous research that there was a significant
difference in scientific argumentation skills in male and female students, where female students
have better scientific argumentation skills than men. This is because female students tend to be
conscientious, diligent, and willing to listen to explanations well (Pujiati et al, 2019). Other
research results report that female students in every step of decision-making and conclusion are
based on reasons in the form of words and tend to be detailed, complete, clear, and relevant, while
male students in each step of decision-making and conclusion are based on reasons that tend to be
short (Cahyono, 2017). The difference in scientific argumentation skills in male and female
students is also due to the difference in mindset between men and women, where there are
differences in certain indicators in the learning process, especially in the process of solving a
problem (Hadi et al., 2021) and (Afifah et al., 2019). With different ways of solving problems,
male students tend to use methods that they think are easier, but male students cannot apply
methods or procedures properly and correctly, while female students tend to remember formulas,
concepts, and procedures that have been taught. So female students tend to use the methods that
have been explained by the teacher (Hariananda & Zainuddin., 2022).

In this study, the use of problem-based questions can determine the level of students'
scientific thinking ability The problem-based questions used are related to events in daily life.
Analysis through the process of reasoning in solving problems will train students' scientific
argumentation skills so that problem-based question tests can be used to determine students'
scientific argumentation skills (Afinadhita & Abadi, 2022). In this regard, female students provide
better justifications for problems that are identified, more constructive, and of higher quality
compared to male students (Noroozi et al., 2023).

Another difference was seen in hormones that also influenced the action between male and
female students (Sabtri et al, 2018). The testosterone hormone in men makes them like to
compete and enjoy challenges, while in women the hormones that have estrogen and progesterone
make them more relaxed and peaceful and happy to gather to find information, therefore women
tend to enjoy reading and reasoning (Amin, 2018). This causes the verbal ability of female students
to be superior to that of male students. The concept of gender or gender can be reviewed from
several theories, such as biological theories. In principle, gender according to biological theories is
the development of sex which includes hormonal activity as well as individual behavior. Some
studies say that men have high testosterone levels. In addition to hormonal influences, gender
development can be reviewed from the use of the brain which will later affect their mindset. Male
students tend to use their left brain so that they can think abstractly, logically, and analytically,
while female students tend to use their right brain, as a result, they will be active linguistically,
holisticly, imaginatively, perceptively thinking, and some visual abilities (Lestari, 2016). The results
of this study are in line with previous research which states that biologically the brain shape of men
and women is different which affects the way of thinking, and actions and affects the learning

patterns of both (Amin, 2018).
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In addition, environmental factors are one of the factors that affect students' intellectual
abilities (Anggraini et al., 2018). Environmental factors influence students, where female students
prefer quiet learning because the female brain contains more serotonin, so it tends to be calmer. In
contrast to male students who prefer challenges and practicum learning that is carried out outside
the classroom (Amin, 2018). The significance of the difference in scientific argumentation skills in
male and female students does not reduce the importance of empowering these skills in learning,
because in real life, argumentation skills are considered necessary to solve various life problems
(Wikara et al,, 2022). Empowerment of these skills can be done by applying recommended

learning models, such as guided inquiry.

CONCLUSION

Scientific argumentation is a crucial skill for students, empowering them to formulate and
evaluate arguments while serving as a foundation for strong critical thinking. This study revealed a
significant difference in scientific argumentation skills based on students' gender, with female
students demonstrating superior abilities compared to their male counterparts. Several factors
influence this disparity, both internal and external. Internal factors include hormonal influences,
individual behaviors, and aspects of gender development, which can be analyzed in terms of brain
utilization. Additionally, external factors, such as the learning environment, play a significant role
in shaping students' scientific argumentation skills. In particular, the application of appropriate
learning models is essential for effectively enhancing these skills. Relevant learning models to
empower students' scientific argumentation skills include guided inquiry, problem-based learning,
and project-based learning. Future researchers need to consider the duration of the study and
students' readiness to learn using the guided inquiry learning model.
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