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 This study examines the implementation of scientific literacy in 
science learning and its contribution to strengthening elementary 
school students’ conceptual understanding and scientific attitudes. 
Scientific literacy is viewed as an instructional approach that helps 
students connect scientific concepts with real-life phenomena, 
making learning more meaningful and contextual. This research used 
a qualitative case study design involving a school principal, a 
fifth-grade teacher, and students who actively participated in science 
learning activities. Data were collected through classroom 
observations, structured interviews, and documentation, then 
analyzed using an interactive analysis model consisting of data 
reduction, data display, and conclusion drawing. The findings show 
that integrating scientific literacy into science learning helps students 
understand scientific concepts more comprehensively by relating 
abstract knowledge to everyday experiences. This approach increases 
the relevance of learning and supports students in constructing 
conceptual meaning. In addition, scientific literacy encourages the 
development of scientific attitudes, such as curiosity, careful 
observation, confidence in asking questions, and environmental 
awareness. These findings indicate that scientific literacy is not 
merely an additional component of instruction, but a pedagogical 
framework that connects scientific knowledge with students’ lived 
experiences. Therefore, the systematic integration of scientific 
literacy in science learning is a relevant strategy for improving the 
quality of science education at the elementary school level. 
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INTRODUCTION 

Scientific literacy is one of the essential competencies in 21st-century education, as it plays a crucial 
role in equipping students with critical thinking skills, enabling them to understand natural phenomena, and 
supporting evidence-based decision making within broader social, environmental, and justice-related contexts 
(Pratama, 2024; Zawawi & Setiawan, 2025). Globally, scientific literacy is regarded as a fundamental skill 
that younger generations must possess to navigate an increasingly complex and knowledge based world 
(Khairrunisa et al., 2025; Zawawi et al., 2025). However, findings from various international studies indicate 
that Indonesian students’ scientific literacy remains below the average of other countries, highlighting the 
need to strengthen scientific literacy through more effective and meaningful learning practices (Parisu et al., 

Scientific Literacy as a Catalyst for Conceptual Understanding  … (Devi Cyndiyana Putri) 

https://doi.org/10.26740/jp.v11n1.p1-13
https://creativecommons.org/licenses/by-sa/4.0/
mailto:devicyndiyana.2025@student.uny.ac.id


E-ISSN  2527-6891 ​ ​ ​ 68 
 

 
 
2025). At the national level, several studies have also reported that the scientific literacy of elementary school 
students is still relatively low, thus necessitating contextual learning strategies that enable students not only to 
understand scientific concepts but also to apply them in everyday life (Rohmaya, 2022; Wijaya et al., 2023). 
Therefore, elementary education, as the foundational stage of formal education, plays a strategic role in 
fostering integrated scientific literacy within the learning process. 

At the elementary school level, particularly in elementary school science learning contexts, learning 
facilities and infrastructure are generally well provided (Meisari et al., 2023; Prastiti & Adi, 2024). Various 
general literacy activities, such as reading books, discussions, and independent learning, have become part of 
the school’s daily learning routines. Nevertheless, the specific implementation of scientific literacy has not 
been carried out consistently and systematically. Scientific literacy remains limited to its integration within 
science learning without being supported by instructional strategies deliberately designed to strengthen this 
competence in daily classroom activities. This condition is reflected in students’ relatively low daily 
assessment results in science subjects, indicating that their conceptual understanding and scientific thinking 
skills have not yet developed optimally (Saad & Bancong, 2025). In fact, the school environment offers a 
variety of scientific phenomena such as the utilization of solar energy and the observation of plants that have 
the potential to serve as meaningful contexts for science learning. These findings are consistent with previous 
studies showing that although scientific literacy has begun to be introduced in elementary schools, 
improvements in students’ scientific literacy still require more contextual and exploratory learning 
approaches (Juliana & Witarsa, 2023; Prastiti & Adi, 2024; Yasmidah & Zulfadewina, 2025). 
These conditions suggest that the primary challenge in elementary school learning does not lie in the 
availability of learning facilities, but rather in the lack of sustained and optimal reinforcement of scientific 
literacy within the learning process. Recent studies reveal that scientific literacy in elementary schools is 
often still understood merely as the delivery of science content, rather than being directed toward the 
development of deep conceptual understanding and the cultivation of students’ scientific attitudes 
(Dwisetiarezi & Fitria, 2021; Parisu & Saputra, 2025). In contrast, learning that integrates scientific literacy 
contextually can help students connect scientific concepts with their surrounding environment, thereby 
making learning more relevant and meaningful (Cahyani & Djudin, 2024). Furthermore, the low results of 
science learning evaluations indicate the need for more in depth investigations into the implementation of 
scientific literacy in classroom practice (Wardani et al., 2024; Xie et al., 2023). Despite the growing body of 
research on scientific literacy in elementary education, most studies have focused on measuring students’ 
outcomes rather than examining how scientific literacy is systematically integrated into instructional 
components such as learning objectives, materials, processes, and assessment. Furthermore, limited studies 
have explored how such integration simultaneously contributes to both conceptual understanding and the 
development of scientific attitudes in classroom contexts. 

Enhancing scientific literacy at the elementary school level is critically important, as scientific 
literacy is not only related to content understanding but also plays a role in shaping students’ mindsets, 
attitudes, and scientific habits from an early age. Scientific literacy enables students to comprehend scientific 
concepts meaningfully, fosters curiosity, and habituates them to observe, question, and draw conclusions 
based on evidence encountered in their daily lives (Sanjiartha et al., 2024). At the elementary level, scientific 
literacy serves as a fundamental basis for developing students’ understanding of natural phenomena around 
them, such as solar energy, plants, and environmental changes (Nurjanah et al., 2025). Moreover, recent 
studies indicate that contextual learning integrating scientific literacy can increase student engagement, 
strengthen conceptual understanding, and encourage the development of scientific attitudes such as accuracy, 
honesty, and environmental awareness (Gultom & Alwi, 2024; Susanti et al., 2025). This study offers a 
different perspective by exploring how scientific literacy is implemented in elementary science learning and 
how it contributes not only to students’ conceptual understanding but also to the development of their 
scientific attitudes in classroom learning contexts. 

Based on these considerations, this study aims to analyze the implementation of scientific literacy in 
science learning and examine its role in strengthening elementary school students’ conceptual understanding 
and scientific attitudes. The novelty of this study focuses on an in-depth exploration of how scientific literacy 
is integrated into learning activities, how students comprehend the scientific concepts being taught, and how 
scientific attitudes are formed through students’ interactions with scientific phenomena in everyday life. 
Using a qualitative approach, this research is expected to provide a concrete depiction of scientific literacy 
practices in learning as a foundation for the development of more meaningful science education in 
elementary schools.  
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METHOD  

This study employed a qualitative approach with a case study design. The qualitative approach was 
selected because the research focuses on an in-depth exploration of the process of implementing scientific 
literacy in learning and the meanings derived from students’ learning experiences. Qualitative methods 
generate descriptive data in the form of written and spoken words from research participants, as well as 
observable behaviors (Alwanda, 2025). The data used in this study were primary data obtained directly by the 
researcher during the research process. The study was conducted in an elementary school setting during the 
second semester of the 2024/2025 academic year. The participants consisted of one school principal, one 
fifth-grade teacher, and 25 students who were involved in science learning activities. The informants were 
selected purposively based on their direct involvement in the implementation of science learning. Teachers 
and the principal were selected as key informants due to their essential roles in planning and implementing 
scientific literacy-based learning, while students were selected as supporting informants to obtain data related 
to the development of conceptual understanding and scientific attitudes during the learning process. 
Informants were selected purposively based on their active involvement in the learning activities under 
investigation. 

Data were collected through classroom observations, semi-structured interviews, and 
documentation, Table 1 shows the interview instrument items. Observations were conducted to examine the 
implementation of scientific literacy in science learning activities, while interviews were used to obtain 
in-depth information from teachers regarding their teaching practices. Interviews were conducted with the 
informants to obtain information on the culture of scientific literacy, students’ conceptual understanding of 
science, and their scientific attitudes. Documentation served as supporting data, including lesson plans, 
evaluation results, and other documents relevant to the study. 

Data analysis followed the interactive analysis model of Miles and Huberman, which includes data 
reduction, data display, and conclusion drawing (Sugiyono, 2022). Data reduction involved selecting and 
focusing on information relevant to the research objectives. Data display was presented in the form of 
systematically organized narrative descriptions to facilitate an understanding of the research findings. Finally, 
conclusions were drawn based on patterns and relationships among the collected data. Data trustworthiness 
was ensured through technique and source triangulation by comparing data obtained from observations, 
interviews, and documentation to enhance the credibility and reliability of the findings. 

Table 1. Research Interview Instrument Items 
Sub Indicator Question Number 

Teachers' understanding of science literacy 1.2 
Science literacy-based learning planning 3.4 
The learning process integrates science literacy 5.6 
Science literacy culture in learning activities 7.8 
Science literacy strategies in learning activities 9.10 
Students' understanding of science concepts 11.12 
Students' scientific attitudes in science learning 13.14 
The relevance of science learning to everyday life 15.16 
Supporting factors for the implementation of science literacy 17.18 
Factors hindering the implementation of science literacy 19.20 
 

Data collection was carried out through structured interviews based on indicators of science literacy 
implementation in science learning. These indicators included learning objectives, learning materials, 
learning processes, and learning evaluations. The interviews were conducted to obtain an in-depth picture of 
how science literacy was applied in the practice of science learning in the classroom and how teachers played 
a role in integrating science literacy into teaching and learning activities. 
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RESULTS 

Scientific Literacy in Learning Objectives and Materials 
This study was conducted in an elementary school involving fifth-grade teachers and students who 

participated in science learning activities. Based on interview results with the fifth-grade classroom teacher, 
the objectives of science learning were found to be not solely directed toward achieving the basic 
competencies outlined in the curriculum. The teacher stated that, from the lesson planning stage, learning 
objectives were formulated to enable students to recognize and understand scientific phenomena closely 
related to their environment, such as the use of solar energy, the role of plants, and human–environment 
interactions. These findings indicate that scientific literacy is positioned not only as a complementary 
element but as a foundational orientation in designing learning objectives, consistent with contextual learning 
principles in which knowledge is constructed through connections between academic content and real-life 
contexts (Cahyani & Djudin, 2024; Nurjanah et al., 2025). 

The development of science learning materials was carried out by utilizing the school environment 
as the primary learning resource. The teacher did not rely solely on textbooks, but consciously connected the 
material to real phenomena that students frequently encounter in everyday activities, including the growth of 
plants in the school yard, daily weather changes, and the condition of environmental cleanliness within the 
school. The teacher stated that learning materials are adapted to the local context so that students can more 
easily understand scientific concepts and do not perceive science as content distant from their lives. Students 
were found to be involved in the processes of observing, discussing, and drawing simple conclusions based 
on what they encountered in their environment. This finding indicates that learning materials are oriented 
toward contextual and experience-based approaches that support meaningful knowledge construction (Dwi et 
al., 2025; Khafidotul et al., 2025). 

Scientific Literacy in Learning Process and Evaluation 
The science learning process was observed to be carried out through various activities that actively 

involved students, including observing the school environment, engaging in group discussions, and 
presenting observation results orally in front of the class. The teacher did not merely act as a transmitter of 
content, but also served as a facilitator who provided opportunities for students to participate directly in the 
learning process. Students were given opportunities to ask questions, express their opinions, and present 
observation findings based on their everyday experiences. Throughout the process, the teacher guided 
students’ observations so that they aligned with the scientific concepts being studied, connecting observed 
phenomena with science content. This student-centered, inquiry-based approach reflects scientific literacy 
principles emphasizing the ability to investigate phenomena and communicate findings effectively (Gultom 
& Alwi, 2024; Sanjiartha et al., 2024). 

The evaluation of science learning was conducted not only through written tests, but also through 
observation of students’ learning processes during instruction. The teacher assessed students’ understanding 
by paying attention to their level of engagement in activities, their ability to ask questions, and their ability to 
explain scientific concepts using examples related to everyday life. For instance, students were asked to 
explain the use of solar energy in daily life or the relationship between plants and the environment based on 
their school observations. The evaluation process was carried out continuously and integrated with learning 
activities, including informal assessment through discussions, question-and-answer sessions, and 
presentations. This continuous, process-oriented evaluation reflects an authentic assessment orientation in 
which understanding is measured through meaningful performance rather than solely through formal testing 
(Alwanda, 2025; Gultom & Alwi, 2024). 

Impact of Scientific Literacy Implementation on Students’ Learning 
The implementation of scientific literacy had a positive impact on students’ engagement in the 

learning process. Students demonstrated more active participation, increased curiosity, and greater confidence 
in expressing their opinions and asking questions related to observed phenomena. Contextual learning 
enabled students to understand the material more easily because scientific concepts were directly connected 
to their daily experiences (Roy et al., 2025). In addition, the learning process encouraged the development of 
students’ scientific attitudes, such as careful observation, critical thinking, and awareness of the surrounding 
environment. These outcomes indicate that scientific literacy plays a role not only in supporting conceptual 
mastery but also in fostering the development of scientific attitudes (Ahmad & Rahayu, 2023; Imakulata et 
al., 2024). 
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​
Figure 1 Model of Science Literacy Implemnetation in Elementary Science Learning 

DISCUSSION 

Scientific Literacy in Learning Planning: Objectives and Materials 
The formulation of learning objectives integrating scientific literacy reflects an effort to shift from 

content-oriented learning toward meaning-oriented learning. This approach aligns with the principles of 
contextual learning, in which knowledge is constructed through connections between academic content and 
students’ lived experiences (Cahyani & Djudin, 2024; Nurjanah et al., 2025). Contextual learning objectives 
encourage students not only to study scientific concepts theoretically, but also to understand their 
applications in real-life situations, which enhances engagement and comprehension. At the same time, this 
approach supports the development of scientific attitudes—such as curiosity and environmental 
awareness—which are essential components of scientific literacy (Sanjiartha et al., 2024). Furthermore, 
learning objectives that integrate scientific literacy serve as a guideline for teachers in designing meaningful 
learning activities, enabling science learning to become more structured and capable of supporting the 
gradual development of students’ conceptual understanding. These findings are consistent with Barokah et al. 
(2025), which states that scientific literacy plays a role in helping students build conceptual understanding 
through meaningful and contextual learning experiences. 

The use of the surrounding environment as a primary learning resource reflects an effort to position 
science not merely as abstract knowledge, but as knowledge embedded in students’ real-life contexts. 
Learning materials that are concrete and context-based enable students to explain scientific concepts using 
examples drawn from their surroundings, making the learning process more active and reflective. These 
findings are consistent with the views of Dwi et al. (2025) and Khafidotul et al. (2025), who state that 
scientific literacy serves as a means of connecting scientific concepts with students’ social and environmental 
contexts, thereby making learning more relevant and meaningful. This is also in line with OECD (2019), 
which emphasizes that scientifically literate individuals are able to explain phenomena, evaluate and design 
scientific enquiry, and interpret data and evidence—capacities that are fundamentally supported by learning 
materials anchored in students’ real-world contexts. This underscores the importance of contextualized 
learning materials as a core component of scientific literacy, enabling students to construct knowledge 
through meaningful interactions with their environment. 
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Scientific Literacy in Learning Implementation: Process and Evaluation 

The involvement of students in observing, questioning, and communicating findings demonstrates 
that the learning process is oriented toward the development of scientific processes rather than merely 
content acquisition. Such practices are aligned with the principles of scientific literacy, which emphasize the 
ability to investigate phenomena, construct explanations, and communicate ideas effectively (Gultom & 
Alwi, 2024; Sanjiartha et al., 2024). The teacher’s role as scaffolder is particularly significant: by linking 
experiential learning with conceptual knowledge, the teacher ensures that scientific literacy is not taught 
explicitly as a separate component but is integrated within the learning experience itself. The learning process 
that integrates scientific literacy encourages students to think actively and reflectively, transforming them 
from passive recipients of information into active constructors of knowledge through interaction with their 
environment and peers. These findings are consistent with the studies of Krishantari et al. (2025) and Parisu 
et al. (2025), which emphasize that scientific literacy plays an important role in fostering students’ scientific 
attitudes through contextual, exploratory, and experience-based learning activities. 

The evaluation practices described in this study reflect an authentic assessment orientation, in which 
students’ understanding is measured through meaningful performance and real-life application rather than 
solely through formal testing. The use of process-oriented evaluation provides a more comprehensive picture 
of students’ cognitive and affective development, capturing not just correct answers but also how students 
construct understanding, relate concepts to everyday experiences, and demonstrate scientific attitudes. This 
approach is consistent with the view that scientific literacy-based assessment should capture both conceptual 
understanding and the development of scientific attitudes in a balanced manner (Alwanda, 2025; Gultom & 
Alwi, 2024). The integration of scientific literacy in evaluation practices also enables teachers to monitor 
students’ learning development more holistically, encompassing both knowledge acquisition and the 
formation of scientific attitudes. 

Impact of Scientific Literacy on Students’ Learning 
Contextual learning enables students to understand the material more easily because scientific 

concepts are directly connected to their daily experiences (Roy et al., 2025). Scientific literacy plays a role 
not only in conceptual mastery but also in the development of students’ scientific attitudes (Ahmad & 
Rahayu, 2023). These findings are consistent with the views of Muliastrini (2025) and Sariyyah et al. (2025), 
who state that scientific literacy is an important foundation for science learning in elementary schools. 
Previous studies also show that science learning materials designed using a scientific approach can 
effectively support the development of students’ scientific literacy and learning activities (Irmasari et al., 
2023). Scientific literacy can support deeper conceptual understanding while simultaneously fostering the 
development of students’ scientific attitudes in a sustainable manner (Imakulata et al., 2024). 

The impact of scientific literacy can therefore be seen across multiple dimensions, including 
increased learning engagement, the development of scientific attitudes, and the strengthening of conceptual 
understanding. These interconnected outcomes illustrate that scientific literacy functions as a comprehensive 
approach that enhances both the cognitive and affective aspects of students’ learning in elementary science 
education. By integrating scientific literacy into science learning, teachers can create more meaningful, 
relevant, and developmentally appropriate learning experiences—these interconnected contributions 
constitute the primary finding of this study. 

 
CONCLUSION  

This study shows that the implementation of scientific literacy in science learning plays an important 
role in improving the quality of learning in elementary schools. The integration of scientific literacy 
encourages students to connect scientific concepts with real-life phenomena, which helps them understand 
the material more meaningfully and contextually. In addition, the learning process also supports the 
development of students’ scientific attitudes, such as curiosity, critical thinking, and active participation in 
classroom discussions. These findings indicate that scientific literacy is not only important for strengthening 
students’ conceptual understanding but also for fostering positive scientific attitudes in the learning process. 
Therefore, the integration of scientific literacy in science learning needs to be continuously developed so that 
learning becomes more relevant, contextual, and able to support the development of students’ scientific 
competencies. 
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