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ARTICLE INFO ABSTRACT

Article History: The aim of this study was to enhance students’ science literacy through a discussion-based
Received  06/03/2024 contextual approach in the learning of the human reproductive system. This quantitative
Revised  27/05/2024 research employed an experimental method with a quasi-expetimental posttest-only design.
Approved 03/06/2024 The study involved 60 students, with 30 students each in class XI MIPA 4 serving as the
Published  06/06,2024 experimental group and class XI MIPA 5 serving as the control group. The control group

received instruction through a conceptual approach-based lecture method, whereas the
experimental group engaged in learning through a contextual approach-based discussion
Keywords: method. The research instrument comprised 10 open-ended science literacy questions
Discussion-based contextual approach pertaining to the human reproductive system. The data were analyzed using an independent
t-test with SPSS version 26. The results indicated that the data were both normally distributed
and homogeneous. Furthermore, a significant difference was observed between the control
and experimental groups, with a ~count value of 4.118, which is greater than the ~table value
of 1.671. In conclusion, the study demonstrates that the human reproductive system can be
effectively taught through contextual experiences relevant to students’ lives, thereby
enhancing their science literacy skills.
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INTRODUCTION

The quality of learning is determined by several factors, including the availability of learning facilities, the presence of qualified
teachers, the dedication of students, and a conducive learning environment. The learning process involves various approaches,
methods, and models, often supported by learning media (Widodo, 2021). Therefore, the selection of an appropriate learning approach
is a critical initial step that must be carefully planned and prepared to ensure a quality learning process.

A learning approach can be defined as the starting point or perspective from which the learning process is viewed (Abdullah, 2017;
Basir, 2017). In essence, the approach serves as a strategy to achieve the desired goals when designing learning experiences (Widodo,
2021). One type of student-oriented learning approach is the contextual approach. This approach encourages students to engage
directly with real-world conditions, allowing them to construct their knowledge based on personal experiences (Nurhaedah, 2012).

Biology subjects hold significant direct relevance to students’ lives. However, the current implementation of biology learning often
remains textbook-based, without integrating the context of students’ daily experiences. For example, in the topic of the “Reproductive
System”, students are typically taught conceptual content such as the structure of reproductive organs and the process of fertilization
(Retno et al., 2016). Contextual aspects, such as reproductive organ health and physiological changes in the reproductive system during
adolescence, are not thoroughly discussed. The contextual approach was chosen to address this gap, as it extends learning beyond
mere concepts, helping students find greater relevance in the material being taught at school.
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The contextual approach has been successfully applied in numerous studies (Ansati, 2014; Noviyanti, 2017; Nurhaedah, 2012). It
is known to develop various competencies in students, including critical thinking, creativity, thinking styles, and positive attitudes and
actions towards the environment (Mukayatun et al., 2013; Rahmatan, 2017; Restanti et al., 2013; Sulianto, 2008). Other research has
demonstrated that learning outcomes and the quality of learning improve with the contextual approach (Dongoran, 2019; Irwandi,
2013; Sudarisman, 2013; Syahril, 2018), thereby indirectly increasing student motivation and enthusiasm for learning (Irhami, 2019).
Despite these benefits, there is a lack of research specifically addressing the impact of contextual approaches on students’ science
literacy regarding the reproductive system. This study aims to fill that gap.

Contextual Teaching and Learning (CTL) aligns with the goals of modern science education, which emphasize conceptual
understanding, science process skills, and the application of science in real life. Although CTL has great potential, its effectiveness
depends on proper implementation. CTL focuses on actively building students” knowledge, rather than passive information reception.
It encourages students to test ideas, seek answers, and develop their understanding through exploration, discussion, and reflection.
This approach is consistent with the principles of scientific literacy, which require individuals to analyze information, evaluate
arguments, and form their own conclusions (National Academies of Sciences, Engineering, and Medicine, 2018). Teachers should
design well-structured CTL learning experiences, choose relevant contexts, and provide adequate support to students to maximize its
effectiveness.

Literacy essentially emphasizes four interrelated components: knowledge, context, competence, and attitude. The Organization for
Economic Co-operation and Development (OECD) clearly states that science literacy involves the ability to apply knowledge in
identifying questions, building new knowledge, providing scientific explanations, drawing scientific conclusions, and developing a
reflective mindset. This enables individuals to participate in addressing scientific issues and ideas relevant to everyday life. However,
the results of the 2018 Program for International Student Assessment (PISA) evaluation revealed that Indonesian students scored only
396 in science literacy, ranking 70% out of 78 countries (OECD, 2019). This underscores the need to enhance science literacy among
Indonesian students through effective learning processes. Given the various foundational ideas and results from previous studies, this
discussion-based contextual approach was selected to investigate its impact on students’ science literacy, specifically in the context of
the reproductive system.

METHOD

This quantitative research employs an experimental method with a quasi-experimental posttest-only design. The control class
received instruction using a lecture method based on a conceptual approach, while the experimental class engaged in learning through
a discussion method based on a contextual approach. The detailed research design is illustrated in Figure 1.

The study was conducted with 60 students, divided into two groups of 30 each: class XI MIPA 4 as the experimental group and
class XI MIPA 5 as the control group. The sample was selected through a random sampling technique. The research instrument
consisted of 10 open-ended questions on the reproductive system material. Open-ended questions allow respondents to provide
unrestricted and unstructured answers, thereby reducing the possibility of researcher bias in interpreting responses. Unlike closed
questions, which can inadvertently lead respondents to specific answers and affect research results, open-ended questions facilitate
more accurate and unbiased data collection (American Psychological Association, 2020).

The instrument designed to assess science literacy comprised seven indicators: (1) identifying valid scientific opinions, (2)
conducting effective literature searches, (3) understanding research design elements and their impact on findings and conclusions, (4)
accurately creating graphs from data, (5) solving problems using quantitative skills, including basic statistics, (6) understanding and
interpreting basic statistics, and (7) making inferences, predictions, and drawing conclusions based on quantitative data (Adnan et al.,
2021; Gormally et al., 2012). The instrument underwent expert validation tests and was deemed suitable for use. Utilizing a limited
number of open-ended questions can enhance objectivity in the assessment.

The research procedure began with the implementation of the learning process in both the control and experimental classes. The
control class received instruction through a lecture-based conceptual approach, while the experimental class engaged in learning
through a discussion-based contextual approach. Fach approach was implemented over three meetings.

In the experimental class, the teacher divided students into groups and instructed them to write down all contextual phenomena,
problems, or questions related to the reproductive system that they had experienced or wanted to learn more about. These writings
were then collected and exchanged with other groups for discussion. The teacher guided the students to present their findings based
on literacy activities, i.e. (1) identifying valid scientific opinions, (2) conducting effective literature searches, (3) understanding research
design elements and their impact on findings and conclusions, (4) creating accurate graphs from data, (5) solving problems using
quantitative skills, including basic statistics, (6) understanding and interpreting basic statistics, and (7) making inferences, predictions,
and drawing conclusions based on quantitative data.

Control Class: A conceptual approach by lecturing

Post-test: Scientific literacy mstrument

Experimental Class: A contextual approach by discussion

Figure 1. Quasi research design experimental-posttest only.
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During the third meeting, the teacher confirmed the results of the discussions and the students’ literacy regarding the questions
they addressed. The final procedure involved administering an evaluation to measutre the students’ science literacy during a single
meeting. Each meeting consisted of two 45-minute lessons.

The research data were analyzed using an independent t-test with SPSS version 26. Prior to this, the data were tested for normality
using the Kolmogorov-Smirnov test and for homogeneity using Levene’s test. The results of these analyses were used to determine
the influence of the discussion-based contextual approach on students’ science literacy in both the control and experimental classes.

RESULTS

A total of 60 evaluation data points were obtained from the results of student literacy instruments on reproductive system material
(n-control = 30; n-experiment = 30). Data were collected following the implementation of the contextual approach based on
discussions in the experimental class and the lecture-based conceptual approach in the control class. The data were found to be normal
and homogeneous, with a count value of 4.118. The research results are presented in Table 1.

The study investigated the impact of a discussion-based contextual approach on students’ science literacy regarding the
reproductive system. The results, shown in Table 1, indicate a significant difference in the average science literacy scores between the
experimental class and the control class. This suggests that the contextual approach positively influences students’ science literacy.
These findings align with Puspita (2019), who reported that a contextual approach can enhance elementary school students’ science
literacy. Furthermore, Jannah et al. (2019) found that university students also believe that science literacy can be developed through
contextual learning.

Several other studies have corroborated these findings, demonstrating that a contextual approach can moderately increase students’
science literacy (Maknun, 2014; Masfufah & Ellianawati, 2020; Sari et al., 2022). Maknun (2014) integrated discussion-based contextual
learning with socioscientific issues, noting that this approach not only improved science literacy but also enhanced the quality of
students’ arguments. Similarly, Masfufah and Ellianawati (2020) incorporated ethnoscience content into the contextual approach.
These studies collectively address the concern that one of the factors contributing to low science literacy among students is the lack
of contextual learning (Suparya et al., 2022). Therefore, consistently relating learning material to real-world contexts can gradually
improve students’ science literacy.

DISCUSSION

Learning strategies through a contextual approach can be integrated with various models, methods, media, and teaching materials.
For example, contextual approaches have been successfully integrated into discovery model learning (Zuriatni et al., 2020), problem-
based learning, and inquiry models (Mursalin & Setiaji, 2021). Additionally, contextual strategies can be combined with experimental
methods, field studies, and demonstrations (Murwani & Wibowo, 2013; Putra, 2017; Saregar et al., 2013). Media such as worksheets
and contextual-based videos are also effective in contextual learning (Nengsi et al., 2021; Nurhasanah et al., 2020; Suantiani & Wiarta,
2022).

Contextual approaches can be implemented through various methods, including field studies, experiments, discussions,
assignments, and more. However, for topics like the health of reproductive organs and physiological changes in the reproductive
system during adolescence, discussion is particularly effective. According to Widodo (2021), discussions help develop students’ abilities
to communicate, argue, and interact with individuals from diverse backgrounds. Discussions are valuable because they address
problems that do not have a single correct answer but allow for multiple perspectives.

The application of the discussion method provides dual benefits: acquiring knowledge and gaining invaluable discussion experience.
Through discussion, students learn how to communicate and negotiate to achieve common goals while respecting diverse viewpoints.
Additionally, students are required to use science literacy skills to find data supporting their arguments, which is crucial for applying
science in daily life (Suryani et al., 2017). Science literacy skills are essential for students in the 21%t century (Deming et al., 2012).

Research also shows that contextual learning enhances student motivation, especially when the discussion themes relate to real-life
contexts. For instance, students in the experimental class can discuss physiological changes during adolescence, prompting them to
seck scientific data to support their questions. This increase in motivation aligns with Irhami (2019), who suggests that contextual
learning indirectly boosts student enthusiasm for learning.

A contextual approach is also known to develop various competencies in students, such as critical thinking, creativity, thinking
styles, and attitudes towards the environment. It improves learning outcomes and the overall quality of learning (Dongoran, 2019;
Irwandi, 2013; Mukayatun et al., 2013; Rahmatan, 2017; Restanti et al., 2013; Sudarisman, 2013; Sulianto, 2008; Syahril, 2018).
Therefore, teachers should implement contextual approaches more frequently in their teaching and learning activities.

Table 1. Research results.

Testing Results Interpretation

Normality Sig. Control :0.170 Sig. > 0.05, then the data is declared normally distributed
Sig. Experiment : 0.200 Sig. > 0.05, then the data is declared normally distributed

Homogeneity Significance : 0.831 Sig. > 0.05, then the data is declared homogeneous

Independent ~test #-count 1 4.118 #-count > £table (1.671), then there is a significant difference

between the control and experimental classes
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CONCLUSION

The study found that a discussion-based contextual approach significantly affected students’ science literacy in learning about the
human reproductive system. This effect is evidenced by a significant difference between the average science literacy evaluation results
of the control and experimental classes, with a ~count value of 4.118, which is greater than the #table value of 1.671. Students reported
that the reproductive system material presented in a contextual manner was relevant to their everyday lives. This relevance motivated
students to engage in literacy activities and participate in discussions to exchange arguments based on their findings. The contextual
presentation of the reproductive system material, combined with the discussion method, effectively encouraged students to delve
deeper into the subject matter, enhancing their science literacy. The results suggest that teaching reproductive system material through
contextual experiences relevant to students’ lives is an efficient way to train and improve students’ science literacy.
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