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Abstract 
This study aims to examine the contribution of the Islamic value-integrated 9E Learning Cycle model to students’ 
scientific literacy in secondary science education. A quasi-experimental design with a pretest-posttest control group 
was employed, involving two intact classes selected through cluster random sampling, where the experimental 
group was taught using the 9E Learning Cycle integrated with Islamic values and the control group received 
conventional instruction. Data were collected using a validated scientific literacy test, observation sheets, and 
questionnaires, and analyzed through descriptive statistics, normalized gain (N-gain), independent samples t-test, 
Pearson correlation, and linear regression at a significance level of 0.05. The results revealed that the experimental 
group achieved higher posttest scores and a moderate N-gain (0.59) compared to the control group (0.34), with 
statistically significant differences (p < 0.05). Furthermore, correlation and regression analyses indicated a positive 
relationship between the learning model and scientific literacy, with a contribution of 17.3% to learning outcomes. 
These findings suggest that the integration of the 9E Learning Cycle with Islamic values effectively enhances 
students’ ability to interpret scientific phenomena, evaluate evidence, and apply scientific reasoning, while also 
fostering meaningful engagement in learning. In conclusion, the study confirms that a constructivist learning model 
enriched with value-based integration can simultaneously improve cognitive and affective dimensions of learning. 
The implications of this study highlight the importance of designing science instruction that integrates inquiry-
based learning with ethical and cultural values to support holistic education and strengthen scientific literacy in 
diverse educational contexts. 
 
Keywords: Islamic Values Integration; Learning Cycle 9E; Quasi-Experimental Design; Scientific Literacy; 
Secondary Education. 

 

INTRODUCTION 

Scientific literacy has become a fundamental competency in 21st-century education, 
enabling individuals to interpret scientific phenomena, evaluate evidence, and make informed 
decisions in real-world contexts. Contemporary educational frameworks emphasize that 
scientific literacy is not limited to content knowledge but also encompasses inquiry skills, 
critical thinking, and the ability to apply scientific understanding in everyday life (Kim & Kim, 
2021; Morris, 2025; Ploj Virtič, 2022). However, numerous studies have reported that students’ 
scientific literacy remains relatively low, particularly in developing countries, due to persistent 
reliance on teacher-centered instruction and limited opportunities for active engagement in 
scientific inquiry (Chen et al., 2025; Morris, 2025; Osborne & Allchin, 2025). This condition 
highlights the urgent need for innovative instructional models that foster meaningful learning 
experiences and promote higher order thinking skills. 

Constructivist learning approaches have been widely recognized as effective strategies to 
address this issue, as they position learners as active constructors of knowledge through 
exploration, reflection, and interaction. Among these approaches, the Learning Cycle model 
particularly its advanced forms such as the 5E and 9E models has demonstrated significant 
effectiveness in improving students’ conceptual understanding, engagement, and scientific 
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literacy (Jian et al., 2023; Okur & Güngör Seyhan, 2025; Tegegne & Kelkay, 2023). Empirical 
evidence indicates that the Learning Cycle framework enhances cognitive, affective, and 
psychomotor learning outcomes by guiding students through systematic phases of inquiry-
based learning, including engagement, exploration, explanation, and evaluation (Jian et al., 
2023; Kuo et al., 2024; Wu et al., 2022). Furthermore, the 9E Learning Cycle, as an extension of 
earlier models, provides a more comprehensive structure that integrates metacognitive 
processes and digital inquiry, thereby supporting deeper conceptual understanding and 
scientific reasoning (Ba et al., 2026; Chen et al., 2025; Gómiz-Aragón et al., 2025). 

In addition to cognitive development, recent educational discourse emphasizes the 
importance of integrating moral and character values into science learning. In Islamic 
educational contexts, the integration of Islamic values into the learning process has been shown 
to enhance not only academic achievement but also students’ ethical awareness, responsibility, 
and motivation (Amin et al., 2022; Assalihee et al., 2024; Miratul Hayati & Sisca Nurul Fadila, 
2025). This integrative approach aligns with the concept of holistic education, which seeks to 
balance intellectual, emotional, and spiritual development. Studies have demonstrated that 
embedding Islamic values within instructional models can create meaningful learning 
experiences that connect scientific concepts with real-life moral principles, thereby 
strengthening students’ engagement and identity formation (Afkarina et al., 2024; Miratul 
Hayati & Sisca Nurul Fadila, 2025; Uddin et al., 2024). Moreover, such integration has been 
found to positively influence students’ affective outcomes, including self-confidence and 
learning motivation, which are essential for sustained academic success (Cabalbag, 2025; Jamil 

& Latfi, 2025; Rožman et al., 2025). 

Despite the growing body of research on constructivist learning models and value-based 
education, previous studies have largely examined these aspects separately. Most research on 
the Learning Cycle model has focused on its effectiveness in improving cognitive outcomes such 
as scientific literacy, critical thinking, and problem-solving skills (Morris, 2025; Prayogi et al., 
2025), while studies on the integration of Islamic values have primarily emphasized character 
development and moral education without deeply exploring their impact on scientific 
competencies (Alfarisy & Iswandi, 2025; Sahin, 2018; Sahri & Bin Mohd Saufi, 2025). 
Furthermore, although recent research has begun to explore the integration of Islamic values 
within the 9E Learning Cycle model, empirical investigations examining its specific contribution 
to scientific literacy remain limited and context-dependent, particularly in secondary-level 
science education (BouJaoude et al., 2022; Lin & Tan, 2025; Zidaru et al., 2021). This indicates 
a significant research gap in understanding how a structured constructivist model enriched 
with Islamic values can simultaneously enhance students’ scientific literacy within a holistic 
educational framework. 

Therefore, this study aims to address this gap by examining the contribution of the Islamic 
value-integrated 9E Learning Cycle model to students’ scientific literacy. Specifically, this 
research seeks to analyze the extent to which the integration of Islamic values within the 9E 
Learning Cycle can enhance students’ ability to understand, apply, and evaluate scientific 
concepts. By bridging the cognitive and affective dimensions of learning, this study is expected 
to contribute to the development of a holistic science education model that aligns with both 
21st-century competencies and value-based educational principles. 

 

METHODS 

This study employed a quantitative approach using a quasi-experimental research design, 
specifically the pretest–posttest control group design, to examine the contribution of the 
Islamic value-integrated 9E Learning Cycle model to students’ scientific literacy. The research 
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was conducted in a secondary education setting involving tenth-grade students, where two 
intact classes were selected through cluster random sampling to serve as the experimental and 
control groups. The experimental group received instruction using the 9E Learning Cycle model 
integrated with Islamic values, while the control group was taught using conventional teacher-
centered methods. This design was chosen to allow for a rigorous comparison of learning 
outcomes while maintaining the natural classroom setting and minimizing disruption to the 
existing educational process. 

The instruments used in this study consisted of a scientific literacy test, a student 
questionnaire, and an observation sheet. The scientific literacy test was developed in alignment 
with internationally recognized frameworks, encompassing competencies such as explaining 
scientific phenomena, evaluating and designing scientific inquiry, and interpreting data and 
evidence. The questionnaire was used to capture students’ perceptions and engagement during 
the learning process, while the observation sheet was utilized to ensure the fidelity of 
implementation of the instructional model. Prior to data collection, all instruments underwent 
a series of validity and reliability tests, including expert judgment for content validity and pilot 
testing for empirical validation. Reliability coefficients were calculated using Cronbach’s alpha, 
ensuring that all instruments met acceptable standards for internal consistency. 

Data collection was carried out in three main stages: pretest, treatment, and posttest. At 
the initial stage, both groups were administered a pretest to measure baseline scientific literacy 
levels. The treatment phase was conducted over several instructional sessions, during which 
the experimental group engaged in the nine phases of the 9E Learning Cycle elicitation, 

engagement, exploration, explanation, echo, elaboration, evaluation, emendation, and e-search 
integrated with relevant Islamic values to contextualize scientific concepts within ethical and 
spiritual perspectives. Meanwhile, the control group received instruction through conventional 
approaches emphasizing lecture and textbook based learning. At the final stage, a posttest 
identical in structure to the pretest was administered to both groups to assess changes in 
scientific literacy. 

Data analysis was performed using both descriptive and inferential statistical techniques. 
Descriptive statistics, including mean scores, standard deviations, and normalized gain (N-
gain), were calculated to describe the distribution and improvement of students’ scientific 
literacy. Inferential analysis included prerequisite tests such as normality and homogeneity 
tests to ensure that the data met the assumptions required for parametric testing. An 
independent samples t-test was conducted to determine significant differences between the 
experimental and control groups, while Pearson correlation analysis was employed to examine 
relationships among variables. Additionally, linear regression analysis was used to assess the 
contribution of the instructional model to students’ scientific literacy outcomes. All statistical 

analyses were conducted using appropriate software with a significance level set at 0.05. This 
methodological framework ensures the robustness, validity, and reliability of the findings, 
aligning with the standards of empirical research in internationally indexed journals. 

 
RESULT AND DISCUSSION 
Scientific Literacy Improvement 

The analysis of students’ scientific literacy revealed a clear difference between the experimental 
group, which was taught using the Islamic value-integrated 9E Learning Cycle model, and the control 
group, which received conventional instruction. Based on the descriptive statistics, the experimental 
group demonstrated a higher mean posttest score compared to the control group, indicating a stronger 
improvement in scientific literacy competencies. This finding is consistent with the distribution of scores 
presented in the study dataset, where the experimental class outperformed the control class across 
multiple indicators. 
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Table 1. Students’ Scientific Literacy Mean Scores and N-Gain 
Group Pretest Mean Posttest Mean N-Gain Category 

Experimental 56.42 82.15 0.59 Moderate 
Control 55.87 71.03 0.34 Low 

 
N-gain analysis further confirms that the experimental group achieved a moderate improvement, 

whereas the control group remained in the low category. This indicates that the implementation of the 9E 
Learning Cycle with Islamic values significantly enhances students’ ability to explain scientific 
phenomena, interpret data, and evaluate scientific investigations. 

 
Hypothesis Testing Results 

Inferential statistical analysis was conducted using an independent samples t-test to determine 
whether the observed differences were statistically significant. The results showed that the significance 
value was below the threshold of 0.05 (p = 0.000), indicating a statistically significant difference between 
the experimental and control groups. 
 

Table 2. Independent Samples t-Test Results  
Variable t-value Sig. (2-tailed) Interpretation 

Scientific Literacy 5.33 0.000 Significant Difference 
 
These findings suggest that the Islamic-integrated 9E Learning Cycle model has a significant effect 

on students’ scientific literacy outcomes. 

 
Correlation and Contribution Analysis 

Further analysis using Pearson correlation indicated a positive relationship between the learning 
model and scientific literacy, with a moderate correlation coefficient (r = 0.399, p < 0.05), as also reported 
in the dataset. In addition, linear regression analysis showed that the instructional model contributed 
17.3% to the variance in scientific literacy outcomes. 
 

Table 3. Regression Analysis Results  
Variable R R² Contribution 

Learning Model → Literacy 0.416 0.173 17.3% 
 
Although the contribution is categorized as moderate, it indicates that other factors also influence 

students’ scientific literacy, such as prior knowledge, motivation, and learning environment. 

 
Discussion 

The findings of this study demonstrate that the Islamic value-integrated 9E Learning Cycle model 
significantly enhances students’ scientific literacy, which is consistent with a growing body of research 
emphasizing the effectiveness of constructivist learning models. Previous studies have shown that the 
Learning Cycle framework, particularly the 5E and its extended variants, improves students’ conceptual 
understanding and scientific reasoning by engaging them in active inquiry processes (Morris, 2025; 
Polanin et al., 2024; Tegegne & Kelkay, 2023). Similarly, research by Anchunda & Kaewurai (2025) and 
Ormanci & Cepni (2026) reported that the 9E Learning Cycle model fosters higher order thinking skills 
and improves learning outcomes through structured stages of exploration and reflection. The present 
study supports these findings by demonstrating a significant improvement in scientific literacy, 
suggesting that the extended phases in the 9E model provide a more comprehensive scaffolding process 
for knowledge construction. 

In addition, the findings align with studies highlighting the importance of inquiry-based and 
student-centered learning in improving scientific literacy. For instance, Morris (2025), Muhamad Dah et 
al. (2024), and Georgiou & Kyza (2023) emphasize that scientific literacy develops more effectively when 
students are actively involved in interpreting data, evaluating evidence, and solving real world problems. 
The improvement observed in the experimental group confirms that the 9E Learning Cycle model 
facilitates these competencies by systematically guiding students through inquiry processes. Compared 
to conventional instruction, which often emphasizes memorization, the 9E model promotes deeper 
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cognitive engagement, thereby enhancing students’ ability to apply scientific concepts. 
Furthermore, the integration of Islamic values in this study extends previous research on value 

based education. Studies by Nuriman et al. (2024), Tong et al. (2022), and Linando et al. (2023) have 
shown that incorporating Islamic values into learning can strengthen students’ moral development, 
motivation, and engagement. However, these studies primarily focused on affective outcomes rather than 
cognitive competencies such as scientific literacy. The present findings demonstrate that integrating 
Islamic values into a constructivist learning model not only enhances affective aspects but also 
contributes to cognitive development. This suggests that value-based integration can create meaningful 
learning experiences that connect scientific knowledge with ethical and spiritual dimensions, thereby 
increasing students’ relevance and engagement in learning. 

In comparison with prior studies that examined the Learning Cycle model without value 
integration, this study provides additional evidence of the benefits of combining cognitive and affective 
approaches. Research by De Witt et al. (2024) and Ulum (2025) found that the Learning Cycle model 
improves academic achievement, but they did not consider the role of cultural or religious values in the 
learning process. The present study fills this gap by demonstrating that the inclusion of Islamic values 
enhances the effectiveness of the model, potentially by increasing students’ intrinsic motivation and 
contextual understanding. This integrative approach aligns with holistic education principles, which 
emphasize the development of intellectual, emotional, and spiritual domains simultaneously. 

Moreover, the moderate contribution value (R² = 17.3%) observed in this study is consistent with 
findings from other educational research, which indicate that instructional models are only one of several 
factors influencing learning outcomes. Studies by Shin et al. (2025), de Vries et al. (2022), and Avcı et al. 
(2026) highlight that variables such as prior knowledge, learning environment, and teacher competence 
also play significant roles in determining student achievement. Therefore, while the 9E Learning Cycle 
model with Islamic values has a significant impact, its effectiveness may be enhanced when combined 
with supportive learning conditions and instructional quality. 

The novelty of this study lies in its integrative approach, combining an advanced constructivist 
learning model (9E Learning Cycle) with Islamic values to simultaneously address cognitive and affective 
dimensions of learning. Unlike previous studies that examined these components separately, this 
research demonstrates their synergistic effect on scientific literacy. This contribution is particularly 
relevant in the context of science education in Islamic-based institutions, where there is a need to align 
academic learning with religious values. The study provides a new perspective by showing that value 
integration does not hinder scientific understanding but rather enhances it by providing meaningful and 
contextual learning experiences. 

The implications of this study are both theoretical and practical. Theoretically, the findings 
contribute to the development of holistic learning models that integrate cognitive and affective domains, 
supporting the notion that effective education should address multiple dimensions of student 
development. Practically, the results suggest that educators should consider adopting the Islamic-
integrated 9E Learning Cycle model to improve scientific literacy, particularly in contexts where value-
based education is emphasized. This approach can also inform curriculum development by encouraging 
the integration of ethical and cultural values into science learning to make it more relevant and 
meaningful for students. 

Despite its contributions, this study has several limitations that should be acknowledged. First, 
the research was conducted in a specific educational context with a limited sample size, which may affect 
the generalizability of the findings to other settings. Second, the study focused primarily on short-term 
learning outcomes, and therefore does not capture the long-term impact of the instructional model on 
scientific literacy. Third, while the study identified a significant contribution of the learning model, it did 
not extensively examine other influencing variables such as students’ motivation, prior knowledge, or 
teacher effectiveness. Future research is recommended to address these limitations by employing larger 
and more diverse samples, longitudinal designs, and more comprehensive analytical frameworks that 

include additional variables. 

 

CONCLUSION 

Based on the research results and discussion, it is concluded that this study shows that 
the Augmented Reality (AR)-based Physics E-LKPD with the LOK-R model developed has good 
feasibility and effectiveness in learning thermodynamics for grade XI. This is proven through 
the results of expert validation and the improvement of students' critical thinking skills which 
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reached the high N-gain category. Positive responses from students and educators also 
strengthen that this media is practical and interesting to use in the learning process. However, 
this study still has limitations, especially related to the limited number of samples, the relatively 
short implementation time, and the technical constraints on the devices used. Therefore, 
further research needs to involve more diverse participants, review long-term learning 
outcomes, develop Augmented Reality-based E-LKPD on other physics materials, and improve 
the optimization of Augmented Reality for devices with low specifications to expand access and 
effectiveness of its use. 
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