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chemistry; critical of Basic Chemistry in science education, challenges such as conceptual complexity

thinking skills; cultural and low student engagement remain prevalent. Employing a descriptive
literacy; local wisdom - quantitative approach, this research involves students from Chemistry, Biology,
based learning; student Physics, and Mathematics Education programs. Instruments used include critical
skill profile. thinking tests and cultural literacy questionnaires measuring understanding of local
cultural values and diversity. Data were collected through tests, questionnaires, and
semi-structured interviews and analyzed descriptively using statistical methods.
Findings reveal that students exhibit low levels of critical thinking skills and
cultural literacy, with strengths in data interpretation and cultural preservation,
while weaknesses are evident in identifying relevant information and cultural
promotion. These results highlight the need for innovative instructional models
integrating local wisdom into the learning process. The proposed Free Inquiry-
Based Etnochemistry Model aims to enhance both critical thinking skills and
cultural literacy by contextualizing scientific concepts within local cultural
practices, offering a holistic solution to contemporary educational demands.
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INTRODUCTION

In the era of globalization and rapid technological advancement, higher education is expected
to produce graduates who are competent, adaptable, and equipped with 21st-century skills.
Two essential competencies emphasized in education today are critical thinking skills and
cultural literacy, especially in addressing the challenges of the Industrial Revolution 4.0
(Suciono et al., 2020). The Basic Chemistry course, as one of the foundational subjects in
science education, holds significant potential for developing these two skills. However, the
teaching of Basic Chemistry often faces various challenges, such as the complexity of concepts
and the low level of active student engagement, necessitating innovative and relevant teaching
approaches (Kirana & Kusairi, 2019; Suciono et al., 2020).
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Various studies have shown that students’ critical thinking skills remain at a low level (Kirana
& Kusairi, 2019; Rasmawan, 2017). Students often struggle to identify alternative solutions to
complex problems or lack creativity in finding solutions (Anugraheni, 2020). For instance, the
critical thinking skills of Chemistry Education students in 2020, particularly on the concept of
the mole, were still categorized as unskilled. Pratiwi et al. (2023) identified the main inhibiting
factors as the online learning system and the use of less relevant teaching methods.
Additionally, Utami et al. (2023) identified four main indicators of critical thinking skills:
interpretation, analysis, evaluation, and inference. Although evaluation is relatively the most
mastered indicator, students’ abilities in analysis and inference generally require significant
improvement. This highlights the need for context-based teaching strategies that can effectively
encourage the development of students’ critical thinking skills.

Several creative teaching methods have been proposed to enhance critical thinking skills. For
example, the use of student worksheets (SW) based on scientific literacy has proven effective
in optimizing students' critical thinking skills (Listiani, 2018; Zahroh & Yuliani, 2021; Hulyadi
et al., 2024). Nadia's research (2024) also found that critical thinking skills are crucial for
solving higher-order thinking skills (HOTS)-based problems in chemistry topics, including
colloid systems.

In addition to critical thinking skills, cultural literacy is also an integral aspect of science
education. Cultural contexts have been shown to influence students' self-efficacy, which
ultimately contributes to the development of critical thinking skills (Nuraeni et al., 2019).
Cultural literacy in the Basic Chemistry course can be integrated through the exploration of
local wisdom, which not only strengthens students' understanding of chemistry concepts but
also creates meaningful and contextual learning experiences (Pratama, 2023). For instance,
project-based approaches involving direct interaction with the surrounding environment have
been proven to enhance students' conceptual understanding and critical thinking skills
simultaneously.

However, research on the integration of critical thinking skills and cultural literacy in the
teaching of Basic Chemistry remains limited. Most studies tend to focus on one of these aspects
without comprehensively connecting both skills. Furthermore, few studies explore how local
wisdom-based approaches can be effectively applied in Basic Chemistry teaching, particularly
at the university level for students in science education programs such as chemistry, biology,
physics, and mathematics.

Therefore, this study aims to map the profile of students' critical thinking skills and cultural
literacy in the Basic Chemistry course at the Faculty of Science, Technology, and Applied
Sciences, Universitas Pendidikan Mandalika. This study is expected to provide an initial
overview of students' abilities, identify potential and challenges in integrating these two skills,
and serve as a foundation for developing innovative local wisdom-based teaching models to
better prepare students for the demands of global education and society.

METHOD

This study employs a descriptive quantitative approach to map the profile of students' critical
thinking skills and cultural literacy in the Basic Chemistry course. The subjects of this study
were students enrolled in chemistry, biology, physics, and mathematics education programs
who had completed most of the Basic Chemistry course content. Subjects were selected using
a purposive sampling technique (Sugiyono, 2021).

The research instruments consisted of a critical thinking skills test and a cultural literacy
questionnaire. The critical thinking skills test was based on five indicators: identifying relevant
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information, analyzing and evaluating data, interpreting data, solving quantitative problems,
and comparing and classifying. Cultural literacy questionnaire to measure students'
understanding and application of local cultural values in the learning process (Wicaksono,
2022).

The research flow is illustrated in Figure 1 below.

Research
Design

e Test
e Questionnaries
* |Interviews

Data
Collection

Data e Descriptine Statistics
eIl o Thematik Analysis

Findings
and e Findings

Recor:nmen ¢ Recommendations
dations

Figure 1. Research Flowchart: Steps in Mapping Critical Thinking Skills and Cultural Literacy
in Basic Chemistry

Data were collected through tests, questionnaires, and semi-structured interviews to gain
deeper insights into students' perceptions (Pratama, 2023). Quantitative data were analyzed
descriptively using descriptive statistics, including mean and frequency distribution, to
describe the profiles of students' skills. Qualitative data obtained from interviews were
analyzed thematically to complement and strengthen the quantitative findings (Hadi & Junaidi,
2020). This study aims to provide a comprehensive understanding of students' skills, which
will serve as the foundation for developing a local wisdom-based teaching model to meet the
demands of 21st-century education (Firmansyah & Rizal, 2019; Asmaningrum et al., 2018).

RESULTS AND DISCUSSION
Students’ Critical Thinking Skills

To understand the profile of students' critical thinking skills, an analysis was conducted based
on the average critical thinking skill scores across four study programs: Chemistry Education,
Biology Education, Physics Education, and Mathematics Education, as shown in Figure 2.

Figure 2 illustrates the average critical thinking skill scores of students from the four study
programs. All programs fall into the low category, with average scores below 54 (Magfiroh et
al., 2023). This finding is consistent with Kirana and Kusairi (2019), who identified that critical
thinking skills among students in science education programs remain low. Similar findings
were also reported by Farcis (2019), who noted that the average critical thinking skill score of
Physics Education students at the University of Palangka Raya was only 25.8%, with
significant weaknesses in the indicators of self-regulation (12.5%) and inference (22.5%). This
underscores the urgency of developing effective and targeted instructional strategies to
comprehensively enhance students' critical thinking skills.
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Figure 2. Distribution of Average Critical Thinking Skill Scores and Categories by Study
Program

Relevant studies highlight the importance of developing critical thinking skills through
appropriate approaches. Rositawati (2019) found that the inquiry method significantly
improves students' critical thinking abilities, providing a strong theoretical foundation for
integrating exploratory approaches into learning. Furthermore, Hidayat et al. (2018)
emphasized that integrating scientific processes into teaching materials can help improve
critical thinking skills and strengthen the relevance of holistic local wisdom-based instructional
approaches. Novitasari (2023) also highlighted that explanation and self-regulation indicators
often pose challenges in chemistry education, necessitating explicit instructional guidance to
address these weaknesses.

Additionally, Ningsih et al. (2018) emphasized the need for accurate measurement tools to
evaluate critical thinking skills. Idris (2018) pointed out that variations in critical thinking
abilities across study programs call for contextualized teaching approaches. Based on this
analysis, teaching models such as the Ethnochemistry-Based Free Inquiry Model are relevant
to improving students' critical thinking skills.

Percentage of Critical Thinking Skill Categories by Indicator

Identification of Relevant Information
Comparison and Classification
12.0%
23.0%

Analysis and Evaluation of Data

18.0%

22.0%

25.0% ; ’
Quantitative Problem Solving

Data Interpretation

Figure 3. Percentage of Critical Thinking Skill Categories by Indicator
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In addition to the average score analysis, Figure 3 presents the percentage distribution of critical
thinking skill categories across five main indicators: identifying relevant information (12%),
analyzing and evaluating data (18%), interpreting data (25%), solving quantitative problems
(22%), and comparing and classifying (23%). The interpretation indicator shows the highest
percentage (25%), reflecting students' strength in understanding data. Conversely, the
identifying relevant information indicator (12%) represents the greatest weakness. Research
by Magfiroh et al. (2023) supports this finding, indicating that deficiencies in identifying
relevant information are often due to the lack of integration of technology-based learning
strategies, such as Nearpod, to train this skill. The inquiry model proposed by Rositawati (2019)
offers a potential solution by involving active exploration and in-depth data analysis.

Thus, developing local wisdom-based or interactive technology-based instructional strategies
that target low-performing indicators, particularly identifying relevant information, should be
prioritized to enhance students’ critical thinking skills holistically.

Students' Cultural Literacy

To understand the profile of students' cultural literacy, an analysis was conducted based on the
average cultural literacy scores across four study programs: Chemistry Education, Biology
Education, Physics Education, and Mathematics Education. This analysis aimed to determine
the level of students' cultural literacy and its variations among the study programs analyzed.
Cultural literacy encompasses students' ability to understand, appreciate, and apply local
cultural values in academic and social contexts. The results of the analysis of students' cultural
literacy scores are presented in Figure 4 below.

Cultural Literacy Scores by Program Study

Mathematics Education f 53.2 (Low)
z Physics Education f 55.9 (Low)
]
]
€
o
g
a Biology Education | 55.7 (Low)
Chemistry Education | 58.6 (Low)
0 20 40 60 80 100

Cultural Literacy Score

Figure 4. Cultural Literacy Scores of Students Across Program Studies

Figure 4 illustrates the cultural literacy scores of students by study program. The Chemistry
Education program recorded the highest cultural literacy score, at 58.6, followed by Physics
Education (55.9) and Biology Education (55.7). The Mathematics Education program had the
lowest cultural literacy score, at 53.2, but all study programs fall into the low category (Lestari
et al., 2022).

Hidayat et al. (2018) stated that the low level of cultural literacy can be attributed to the lack
of integration of local values into the learning process. Zahroh and Yuliani (2021) emphasized
that teaching materials based on scientific literacy, focusing on local culture, can enhance
students' cultural literacy.
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Percentage of Cultural Literacy Categories by Indicator

Promoting Cultural Heritage
Understanding Local Culture

15708
20.0%

25.0%
Engaging in Cultural Practices

25.0%

Appreciating Cultural Diversity
15.0%

Critical Thinking in Cultural Context

Figure 5. Distribution of Cultural Literacy Categories by Indicator

Figure 5 illustrates the percentage distribution of cultural literacy based on indicators such as
the Importance of Preserving Culture (25%), Appreciation of Cultural Diversity (22%), Interest
in Learning About Culture (20%), Understanding Local Cultural Diversity (18%), and Interest
in Promoting Culture (15%). The low percentage of the last indicator highlights the lack of
motivation among students to actively promote local culture. This underscores the need for
innovative teaching approaches that encourage active student engagement in exploring local
culture.

Teaching models such as the Ethnochemistry-Based Free Inquiry Model can serve as holistic
solutions. By integrating local cultural elements into science learning, this model not only
enhances critical thinking skills but also deepens students' understanding of local culture.
Hidayat et al. (2018) demonstrated that context-based local exploration enriches students'
learning experiences, making learning more relevant and meaningful.

CONCLUSION

This study reveals that students' critical thinking skills and cultural literacy in the Basic
Chemistry course are still in the low category. Indicator analysis shows that students have the
highest competency in data interpretation and awareness of the importance of preserving
culture, while the main weaknesses lie in identifying relevant information and interest in
promoting local culture.

RECOMMENDATIONS

To address these weaknesses, the development of the Ethnochemistry-Based Free Inquiry
Model is proposed as an innovative approach. This model integrates the exploration of local
culture into chemistry learning to simultaneously enhance critical thinking skills and cultural
literacy. This approach is expected to create more relevant and meaningful learning
experiences, strengthen students' connection to their local cultural context, and prepare them
to become competent, adaptive graduates ready to face global challenges.
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