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Abstract-This paper presents students' scientific attitudes based on
gender and grade level. This survey study adopted a cross-
sectional survey design. The respondents involved were 150
students (60 male and 90 female) and were selected through
random cluster sampling. The instrument used to collect the data
was the scientific attitude questionnaire, and the collected data
were analyzed using the MANOVA test. The results showed no
significant difference in students’ scientific attitudes regarding
gender and grade level perspectives.

Index Terms- scientific attitude, gender, grade level

I. INTRODUCTION

earning objectives in higher education refer to the Indonesian

National Qualifications Framework (KKNI), level 6,
consisting of attitude, knowledge, and skills. The attitude domain
as one of the learning objectives should be acquired in universities
to generate graduates who are not only competent from the
knowledge aspect but are also proficient in moral and social
aspects, especially in their scientific attitudes (Fadli & Zaki,
2022). Enhancing students' scientific attitudes needs to be fostered
to understand concepts, think critically and scientifically, and
improve their thinking quality and problem-solving ability
(Wahyudiati, 2022; Olasahinde & Olatoye, 2014). However, the
learning practice in higher education is more focused on achieving
cognitive aspects than the attitude aspect, which contributes to
students" poor scientific attitude (Fadli & Irwanto, 2020).

The development of scientific attitudes is one solution to
bring out students who are not only intelligent but also high in their
social values . Yet, previous studies showed that students'
scientific attitudes are still a supporting factor in higher education,
both in science and Islamic studies (Fadli, 2022; Wahyudiati et al.,
2020; Sumardi et al., 2020). The relevant studies revealed that the
students" poor scientific attitude is influenced by learning
practices that are still lecturer-centred. Meanwhile, the
involvement of students in constructing knowledge, attitudes, and
skills is still neglected. Therefore, these problems must be
followed up immediately to optimize the students" scientific
attitudes.

Scientific attitudes refer to individuals' expected attitudes
or behavioral tendencies, such as patience, honesty, tolerance,
commitment, rational thinking, responsibility, and critical
thinking (Fadli, 2022; Fadli & Zaki, 2022; Hamilton & Swortzel,
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2017). Attitude is defined not as behavior but as an individual's
tendency to act and respond to situations and conditions that
involve thought processes and problem-solving abilities, which
also reflect the individual's intellectuality (Wahyudiati, 2021;
Wheeler, Goodale & Deese, 1974). The indicators of scientific
attitude include rational thinking, curiosity, honesty, objective
thinking, tolerance, patience, and care about the environment
(Fadli & Zaki, 2022). The components of scientific attitude should
begin to be developed from the primary, secondary, and tertiary
levels. Moreover, the practice in universities must be established
at each grade level (semester).

The students' scientific attitudes development is not only
influenced by the application of learning models and strategies,
but a positive relationship exists between the scientific attitudes
and student learning outcomes from the aspect of gender and grade
level. Several studies showed differences in scientific attitudes
based on gender and grade level (Sutrisno et al.,, 2020;
Wahyudiati, 2022; Haciemnoglu, 2015). Interestingly, there are
also findings which confirmed that there is no difference in
scientific attitudes based on gender (Fadli & Zaki, 2022; Dhindsa
& Chung, 2003). Thus, it is important to map the current state of
student scientific attitudes from the gender and grade level
perspective to be used as a reference for gender-responsive
learning development at the tertiary level.

Il. METHOD

The type of the current research was a survey with a cross-
sectional design, which has the advantage of analyzing the factual
conditions of research samples that include two or more variables
(Creswell, 2020). The research sampling technique was random
cluster sampling with a total sample of 150 students (60 male and
90 female). The scientific attitude questionnaire was adapted from
Harlen (1999) and consisted of 8 indicators: curiosity, critical
reflection,  open-mindedness,  perseverance, cooperation,
responsibility, mutual respect, and sensitivity to the environment.
The data from the questionnaire were analyzed using the Manova
test. The Manova prerequisite test was supported by the results of
Levene's test with a p-value of > 0.05, which means that the
research data was homogeneous and met the assumptions to be
analyzed by the Manova test (Bernard, 2000).
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1. FINDINGS & DISCUSSIONS

Based on the data normality test results, the p-value was
> 0.05 (normally distributed data). The multicollinearity test
results obtained the VIF value = 0.45 (there is no multicollinearity
in the research data), and the linearity test based on the scatter plot
matrix showed that there was a positive correlation for each
variable pair. Levene's test analysis also resulted in a p-value >
0.05 (Table 1), meaning that the data was homogeneous so that the
Manova prerequisite test could be performed.

Table 1. The result ofLevene's test (Homogeneity test)

F dfl df2  Sig.
Scientific attitudes SA) 517 4 284 656
Overall 585 4 284 .637

The data analysis was continued by testing the research
hypothesis. The Manova test showed no difference in students'
scientific attitudes regarding gender and grade level because
p>0.05 (see Table 2) means that the null hypothesis is accepted
and the alternative hypothesis is rejected.

Table 2. The result of the Manova test of students' scientific
attitudes based on gender and grade level

Effect Sig.
Gender and Pillai's Trace .074
Grade Level Wilks" Lambda .074
Hotelling's Trace .074
Roy's Largest Root  .074

The Manova test results showed no difference in students'
scientific attitudes based on gender and grade level. It is in line
with the previous studies, which showed no differences in
students' scientific attitudes based on gender (Fadli & Zaki, 2022)
and grade level (Wahyudiati, 2021). These findings confirmed that
scientific attitudes are not influenced by gender (Dhindsa &
Chung, 2003). The following interview transcript also
strengthened this study's results:

Za (Lecturer) stated, "the development of scientific attitudes of
male and female students is being intensely worked on, and
they are given similar treatment that the learning outcomes
could be evenly distributed."

Ki (Male/Grade 2) said, "The learning experience that refers to the
development of scientific attitudes has begun to be applied,
and we have the same opportunity to be involved in the
learning process so that it has a positive impact on improving
my scientific attitude".

Furthermore, Vi (Female/Grade 4) confirmed, "During the
learning activities since the first year to the second year or
semester 4, the learning model applied by the lecturers is
almost the same as involving us to actively participate in the
learning process so that it affects the improvement of
scientific attitudes."

Some of the findings proved male and female students'
scientific attitudes have no difference, as well as based on their
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grade level. It is influenced by several factors, such as the learning
process by applying a constructivism-based, culturally responsive,
and gender-free learning model that allows the development of
scientific attitudes of male and female students (Masnun & Fadli,
2022; Wahyudiati, 2022). The absence of differences in scientific
attitudes based on grade level is also caused by the application of
relatively the same course's approaches and learning models in the
first, second, or next year that makes no difference in students'
scientific attitudes (Sumardi & Wahyudiati, 2022; Adegboyega,
2016). Therefore, it is important to implement learning models
that could develop critical thinking skills, rational and objective
thinking, and problem-solving skills in students' scientific
attitudes.

Scientific attitudes and student learning experiences also
affect the achievement of utmost student learning outcomes. The
development of scientific attitudes is also supported by a learning
environment that could optimize the student's potential such as the
models or learning media application(Wahyudiati & Fitriani,
2021; Aldridge, 2000; Sumardi, Rohman, & Wahyudiati, 2020;
Sumardi & Wahyudiati, 2021). Thus, a conducive and non-
teacher-centred learning environment must be designed to
improve students' scientific attitudes at all grade levels (Sutrisno,
Wahyudiati, & Louise, 2021). This factual condition is reinforced
by various research results, which unveiled that not gender-biased
constructivism-based learning positively affects scientific
attitudes and student learning outcomes (Masnun & Fadli, 2022;
Patonah et al., 2021; Wahyudiati, 2022).

Hence, the development of not gender-biased scientific
attitudes and learning experiences is one of the solutions to
develop other 21st-century skills (critical thinking skills,
communication and collaboration skills, and problem-solving
skills) from primary, secondary and tertiary education levels of
universities to face the 5.0 industrial revolution. Likewise,
institutions and higher education leaders play a significant role in
supporting the implementation of active and innovative learning
that is not gender-biased. These could attain the learning
objectives in higher education (KKNI level 6), which strongly
supports the graduates' career development to compete in the job
market.

IV. CONCLUSION

The current research concludes that there is no difference in
students' scientific attitudes based on gender and grade level.
Accordingly, it is recommended that lecturers and parties involved
in educational institutions develop learning models, media, or
strategies oriented towards increasing critical thinking skills,
rational thinking and objective thinking, and problem-solving. In
the end, students could develop scientific attitudes as one indicator
of achieving learning objectives that refer to 21st-century skills.
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