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Scientific literacy has become a fundamental competency in higher education, 
yet many inquiry-based learning approaches remain insufficiently connected to 
students’ local cultural contexts, limiting meaningful engagement and 
knowledge construction. Addressing this gap, this study developed and 
evaluated a Sasambo-informed Scaffolding Inquiry Model supported by local 
wisdom-based instructional videos to strengthen scientific literacy among pre-
service primary school teachers. A research and development approach based 
on the ADDIE framework (analysis, design, development, implementation, and 
evaluation) was employed involving 33 undergraduate students from the 
Primary School Teacher Education Program at Universitas Muhammadiyah 
Mataram. The model was refined through expert validation and iterative 
implementation before being evaluated in classroom settings using 
observations, questionnaires, and scientific literacy assessments. The findings 
demonstrate that the proposed model achieved high levels of validity, 
practicality, and classroom feasibility while substantially improving students’ 
scientific literacy. Integrating inquiry learning with scaffolding strategies, 
culturally relevant Sasambo knowledge, and contextual video resources 
promoted active participation, scientific reasoning, and meaningful connections 
between scientific concepts and local realities. This study contributes to science 
education by demonstrating how culturally responsive instructional design can 
strengthen inquiry learning and scientific literacy in higher education. The 
proposed model provides a practical framework for integrating indigenous 
knowledge into science instruction while supporting more contextual and 
sustainable learning environments. 
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INTRODUCTION 

The accelerating pace of global scientific and technological advancements today necessitates a 
fundamental shift in educational paradigms toward the cultivation of analytical precision, creative 
problem-solving, and adaptive reasoning (Ardiansyah et al., 2025; Rusmin et al., 2024). Central to 
these contemporary competencies is scientific literacy, a critical bridge that enables individuals to 
interpret and navigate complex societal challenges (Seema, 2024). Beyond the traditional focus on 
rote memorization, genuine scientific literacy empowers learners to articulate natural phenomena, 
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evaluate empirical evidence, and apply scientific principles to multifaceted real-world dilemmas 
(Auliya & Muchlis, 2024; Ramdani et al., 2023). 

Establishing a robust foundation in scientific literacy has emerged as a primary mission in 
modern science pedagogy (Al Sultan et al., 2021; Maiyanti etal., 2025; Roy et al., 2025). High levels of 
literacy allow students to filter information through a logical lens, ensuring that their conclusions are 
grounded in evidence rather than mere assumption (Suherman et al., 2025). However, a persistent 
gap remains; international assessments, such as PISA, consistently reveal that students in developing 
nations, including Indonesia, struggle to reach OECD averages in scientific reasoning (Hadiastriani & 
Djarot, 2024; Mujakir et al., 2024; OECD, 2019). This disparity highlights an urgent need for 
instructional interventions that transcend factual delivery to actively stimulate deep inquiry 
(Hadiastriani & Djarot, 2024). 

Inquiry-based learning offers a transformative solution by repositioning students as active 
investigators rather than passive recipients of knowledge (Abdullah et al., 2025; Jannah et al., 2025; 
Riadi et al., 2024). By engaging in systematic questioning, evidence synthesis, and empirical 
deduction, students mirror the methodologies of scientists, leading to a more profound and enduring 
understanding of scientific concepts (Morris, 2025). Nevertheless, the transition to independent 
inquiry can be cognitively demanding. Without strategic scaffolding, which provides the calibrated 
support required to manage cognitive load, students often feel overwhelmed by the complexity of 
raw scientific data (Petersen, 2022). 

The efficacy of scaffolded inquiry can be significantly amplified by integrating local wisdom, 
creating a synergy between global scientific frameworks and indigenous knowledge systems (Latip 
et al., 2024; Ogegbo & Ramnarain, 2024). Within the regional context of West Nusa Tenggara, the 
Sasambo culture (Sasak, Samawa, and Mbojo) offers a rich, untapped reservoir of ethnoscience. 
When scientific concepts are taught through the lens of cultural heritage, they cease to be abstract 
theories and become a lived reality for the students (Parmin & Trisnowati, 2024). 

Despite the evident potential of these components, scholarly work that synthesizes scaffolding, 
inquiry, and Sasambo wisdom into a cohesive pedagogical model remains critically scarce. Aditomo 
& Klieme (2020) focused on inquiry processes while Gugulethu (2025). examined local wisdom in 
isolation. However, no previous study has systematically integrated inquiry, scaffolding, Sasambo 
local wisdom, and instructional media into a single unified framework. Therefore, this integrated 
model remains underexplored. To address this gap, the present study proposes a Scaffolding Inquiry 
Model Integrated with Sasambo Local Wisdom that combines inquiry-based learning, ZPD-oriented 
scaffolding, indigenous cultural values, and supporting instructional media within a unified 
instructional framework. This integration represents the primary contribution of the study and is 
expected to provide a contextual approach for improving students' scientific literacy. 

This study addresses this academic void by developing a Scaffolding Inquiry Model integrated 
with Sasambo Local Wisdom. Specifically, the research aims to: (1) design and realize this integrated 
model, (2) validate its framework through rigorous expert appraisal, (3) examine the practical utility 
of the media from the perspective of both lecturers and students, and (4) measure its ultimate 
effectiveness in elevating students' scientific literacy. 

 

METHOD 

Research Design  
This study follows a Research and Development methodology, specifically implemented 

through the ADDIE (Analysis, Design, Development, Implementation, and Evaluation) framework. 
This model was selected for its systematic and structured architecture, which is critical for producing 
and validating high-quality instructional products in educational settings (Branch, 2009). The 
comprehensive workflow of this developmental process is visually summarized in Figure 1, which 
illustrates the ADDIE stages and the integration of scaffolding, Sasambo local wisdom, throughout.  
 



Online Learning in Educational Research 
Ferniawan et al. │ Reimagining Scientific Literacy … 

   Online Learning in Educational Research | 71 

 
Figure 1. Procedural Workflow for ADDIE-based Development. 

 
Participants and Research Scope 

In particular, the main objective of this paper lies in developing a Scaffolding Inquiry Model 
that includes Sasambo Local Wisdom by using visual media and modules to develop students' 
scientific literacy skills. In the course of developing this model, the emphasis was placed on 
implementing indigenous Sasambo wisdom that included Sasak, Samawa, and Mbojo cultures into 
the syntax of inquiry learning. 

The implementation stage comprised 33 undergraduate students of the Primary School 
Teacher Education Program (PGSD) at Universitas Muhammadiyah Mataram who took a course 
called Basic Science Concepts. In terms of sampling, the purposeful sampling technique was applied 
since these students will become teachers responsible for introducing basic science from a cultural 
perspective. 

 
Data Collection and Instrumentation 

Quantitative data collection methods included ZPD Mapping, Expert Validation Score, 
Stakeholders' Practicality Questionnaire, and pre- and post-tests literacy assessment. In the course 
of the validation procedure, three experts were selected who were considered suitable due to their 
educational qualifications, having worked in the field for more than five years, and having 
contributed to published articles in the relevant field of research. Together, their specialization 
includes inquiry, scaffolding, Sasambo local wisdom, and scientific literacy. Six tools used for the 
project were reviewed by all three experts. These included: (1) semester lesson plan (RPS), (2) 
Instructional Model proposed, (3) learning module, (4) Sasambo wisdom integration, (5) visual 
instruction media, and (6) science literacy assessment. 
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Data Analysis Techniques 
The technical quality of the developed products was determined using Aiken’s V to establish 

content validity based on expert consensus. Additionally, the Percentage of Agreement (PA) was 
calculated to assess inter-rater reliability. The validity index (V) is derived using the following 
formula: 

𝑉 =
∑ 𝑠

𝑛(𝑐 − 1)
 

 
The final scores were subsequently evaluated using the content validity criteria for Aiken's V  

(Aiken, 1998), as presented in Table 1. 
 

Table 1. Validation Test Results Criteria 

Scoring Results Validity Level 
0,81-1,00 Very valid 
0,61-0,80 Valid 
0,41-0,60 Quite valid 
0,21-0,40 Invalid 
0,00-0,20 Invalid 

 
Operational feasibility was evaluated to measure how easily lecturers and students could 

utilize the model, module, and media. Practicality (P) was calculated using the percentage formula: 

𝑃 =
𝑂𝑏𝑠𝑒𝑟𝑣𝑒𝑑 𝑆𝑐𝑜𝑟𝑒

𝑚𝑎𝑥𝑖𝑚𝑢𝑚 𝑃𝑜𝑠𝑠𝑖𝑏𝑙𝑒 𝑆𝑐𝑜𝑟𝑒
× 100% 

 
The outcomes were interpreted based on the criteria presented in Table 2. 

 
Table 2. Categories of Practicality Assessment 

Scoring Percentage (%) Categories Practicality 
81% - 100% Very Practical 
61% - 80% Practical 
41% - 60% Quite Practical 
21% - 40% Less Practical 

<20% Impractical 
 

To determine the extent to which the integrated model improves scientific literacy, an 
effectiveness analysis was conducted. This involved comparing pre-test and post-test scores using 
the Normalized Gain (N-Gain) formula (Hake, 1998) : 

 

𝑁 − 𝑔𝑎𝑖𝑛 (𝑔) =
𝑝𝑜𝑠𝑡𝑡𝑒𝑠𝑡 𝑠𝑐𝑜𝑟𝑒 − 𝑝𝑟𝑒𝑡𝑒𝑠𝑡 𝑠𝑐𝑜𝑟𝑒

𝑚𝑎𝑘𝑠𝑖𝑚𝑢𝑚 𝑠𝑐𝑜𝑟𝑒 − 𝑝𝑟𝑒𝑡𝑒𝑠𝑡 𝑠𝑐𝑜𝑟𝑒
× 100% 

 
N-Gain values (reported as percentages) are grouped into high, medium, and low categories. The N-
Gain criteria are presented in Table 3. 
 

Table 3. N-Gain Score Criteria 

N-Gain Value Categories of Score Improvement 

< 30% Low 
30% - 70% Medium 

> 70% High 
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RESULTS AND DISCUSSION 

Analysis Phase 
The first major goal in the analysis stage was to obtain a complete picture of the present 

learning situation. The main concern in this analysis was to measure the needs of the students for the 
development of the media of instruction based on the Scaffolding Inquiry approach using Sasambo 
Local Wisdom in developing their scientific literacy skills. In the R&D context, this analysis is 
essential to ensure that the instructional tools produced will be compatible with the socio-cultural 
background and needs of the students involved. Data were collected through a series of 
questionnaire surveys conducted among the undergraduate PGSD students. The variables analyzed 
are presented in Table 4. 

 

Table 4. Student Perspectives on the Scaffolding Inquiry Model 

Dimension Assessment Aspect 
Percentage 

(%) 
Category 

Scaffolding 
Inquiry 

Student acquaintance with inquiry-based 
model 

50.00 Low 

Familiarity with scaffolding tactics 47.86 Low 
Potential to facilitate learning 79.29 Very High 
Need for literacy growth 77.14 Very High 

Sasambo 
Wisdom 

Cultural awareness 79.29 Very High 
Curriculum relevance 82.86 Very High 
Need for culture-based tools 82.14 Very High 

Instructional 
Media 

Resource availability 82.86 Very High 
Self-paced learning utility 78.57 Very High 
Learning-style suitability 71.43 High 
Need for interactive tools 80.00 Very High 

Scientific 
Literacy 

Literacy understanding 57.86 Moderate 
Existing material quality 49.29 Low 
Literacy task frequency 48.57 Low 
Importance of literacy 77.14 Very High 

 
The data are presented in Table 4. Reveal a significant gap in students' prior exposure to formal 

investigative learning; familiarity with inquiry and scaffolding was notably sparse, with figures 
hovering between 47.86% and 50.00%. This suggests that traditional instructional methods still 
dominate, leaving students less acquainted with exploratory-driven paradigms. Conversely, student 
enthusiasm for the proposed Scaffolding Inquiry model was remarkably high, with nearly 80% 
recognizing its capacity to enhance academic performance and scientific literacy. These observations 
mirror the arguments of Chen & Chen (2025) those who posit that inquiry-centered education is a 
catalyst for higher-order thinking. Furthermore, Van Der Graaf (2020) highlights that scaffolding acts 
as a vital bridge, guiding learners through intricate cognitive tasks. These positive attitudes serve as 
a strong justification for embedding this model within new digital media. 

A profound connection between the students and their cultural roots, with 79.29% reporting 
a high degree of familiarity with Sasambo local wisdom. More importantly, an overwhelming 
majority (exceeding 82.86%) advocated for the integration of this indigenous knowledge into science 
education. This consensus aligns with Rahayu et al. (2022)those who suggest that weaving cultural 
context into scientific discourse makes abstract concepts more tangible and relatable. By anchoring 
science in the students' lived social reality, the learning process becomes more meaningful, allowing 
for a deeper synthesis of modern scientific theories and traditional perspectives. 

A critical demand for sophisticated learning resources, with interest levels peaking at 82.86%. 
Students expressed a clear preference for interactive platforms that support both classroom 
engagement and independent exploration. These findings reinforce the research of Qianyi & Zhiqiang 
(2024) Agustini et al. (2024), which identifies well-structured media as a primary driver for student 
persistence and psychological engagement. The data implies that current resources may be 
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insufficient, and there is a strategic need for a Scaffolding Inquiry-based tool that actively involves 
students in clarifying complex scientific phenomena. 

Students maintain a moderate conceptual understanding of scientific literacy (57.86%), they 
perceive the current quality and frequency of literacy-focused instruction to be inadequate (both 
below 50%). Despite this lack of exposure, students strongly value scientific literacy (77.14%) as a 
vital academic competency. This discrepancy highlights a resource gap in the current curriculum. As 
defined by Ahied et al. (2020), scientific literacy involves the pragmatic application of evidence-based 
knowledge to solve real-world problems. The identified deficiency confirms that developing a 
Scaffolding Inquiry-based media platform – rich in the Sasambo cultural context – is an essential 
intervention [1.1] to bridge the gap between student awareness and actual scientific proficiency. 

 
Design Phase 

The design stage aimed to develop the Scaffolding Inquiry Model Integrated with Sasambo 
Local Wisdom. The core strategy involves synthesizing inquiry components and indigenous cultural 
values into a cohesive pedagogical ecosystem aimed at elevating students' scientific literacy. In its 
implementation, the model utilizes instructional media as a supportive instrument to facilitate tiered 
cognitive scaffolding, guiding students through a structured understanding of scientific phenomena. 
The media serves as an interactive environment that bridges abstract scientific concepts with the 
socio-cultural realities of the Sasambo community during the learning process. This approach 
represents a strategic response to the necessity of contextual learning, as corroborated by Susanti et 
al. (2020). The synchronization of local wisdom into the science curriculum has been found to 
contribute to deeper conceptual mastery and enhanced student learning motivation (Cahyadi et al., 
2025; Saminan et al., 2024; Suraijiah et al., 2025; Suyanto et al., 2024). Based on the findings of the 
needs analysis, a conceptual framework was designed to integrate inquiry learning, scaffolding 
principles, Sasambo local wisdom, and instructional media into a unified learning model. This 
framework provides the theoretical and operational basis for improving students' scientific literacy 
and is presented in Figure 2. 

 

 
Figure 2. Conceptual Framework of the Scaffolding Inquiry Model Integrated with Sasambo Local 

Wisdom. 
 

Figure 2 delineates the systematic workflow of the Scaffolding Inquiry Model Integrated with 
Sasambo Local Wisdom, which harmonizes incremental cognitive support with local cultural values 
to strengthen students' scientific literacy. The model operates through seven inquiry stages—local 
exploration, focus on ZPD issues, design investigation, directed investigation, collaborative analysis, 
build a combination, and reflective presentation that leverage instructional media as a supporting 
tool to facilitate the exploration of real-world phenomena, collaborative analysis, and independent 
conceptual reflection. Supported by a humanistic social system and reaction principles, this 
conceptual framework is engineered to produce instructional impacts in the form of robust scientific 
competence, alongside companion impacts that reinforce the students' Sasambo cultural identity. 
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This framework aligns with the findings of Tiaradipa et al. (2020), who suggest that inquiry-based 
learning reaches its peak efficacy when augmented by culturally relevant content. Furthermore, the 
model is grounded in Vygotsky (1987) the concept of the Zone of Proximal Development (ZPD), 
which emphasizes the importance of tailoring instruction to a learner's developmental level, and the 
scaffolding theory proposed by  Wood et al. (1976), which provides the structured assistance 
necessary for learners to accomplish tasks within their ZPD. 
 
Development Phase 

In the development phase of this research, the Inquiry Scaffolding Model with Sasambo Local 
Wisdom Integration was developed and tested along with the entire set of scaffolding instructions to 
support it. It is worth noting that the first version of the model was built based on the conceptual 
framework created in the design phase. The development process began with an initial test that 
mapped out the students' Zone of Proximal Development (ZPD). Afterward, experts validated the 
Semester Learning Plan (RPS), model syntax, modules for instruction, local wisdom integration, 
media, and scientific literacy instruments for the students. The validity of the scaffolding instructions 
after expert assessment is illustrated in Table 5. 

 

Table 5. Results of the Preliminary Test on Students’ Zone of Proximal Development (ZPD) 

 
Table 5. Delineates the baseline distribution of students' ZPD levels before the pedagogical 

intervention. A significant majority of students (61%) were identified within the moderate ZPD 
category, indicating that while they possess a foundational understanding, they require structured 
scaffolding to navigate more complex learning tasks. This finding aligns with Vygotsky (1980)the 
foundational theory, which posits that instruction must be calibrated to the learner's developmental 
threshold for optimal cognitive progression. Furthermore, our data resonate with studies that 
highlight that students within the moderate-to-high ZPD range exhibit superior performance in 
inquiry-based settings when provided with appropriately tiered scaffolding. To determine the 
quality and suitability of the developed products, expert validation was conducted on the 
instructional model and its supporting components. The evaluation focused on aspects of content 
feasibility, learning design, cultural integration, media quality, and assessment instruments. The 
overall validation and reliability results are summarized in Table 6. 

 
Table 6. Validation Results of Developed Products 

ZPD Category Score Range Number of Students Percentage (%) 
Very Low 0 ≤ x < 50 1 3% 

Low 50 ≤ x < 70 4 12% 
Moderate 70 ≤ x < 80 20 61% 

High 80 ≤ x < 90 7 21% 
Very High 90 ≤ x ≤100 1 3% 

Product Aspect V 
Validity 

Category 
PA 

(%) 
Reliability 

RPS 

Content Feasibility 0.88 Very Valid 88 Reliable 
Learning Design 0.79 Valid 80 Reliable 

Integration of Local 
Wisdom 

0.85 Very Valid 87 Reliable 

Assessment Feasibility 0.77 Valid 78 Reliable 
Learning Materials 0.81 Very Valid 85 Reliable 

Suitability for Educators 0.83 Very Valid 86 Reliable 

Learning model 
Content Feasibility 0.79 Valid 80 Reliable 

Inquiry Scaffolding Syntax 0.79 Valid 80 Reliable 
Presentation & Language 0.78 Valid 79 Reliable 

Teaching module 
Content Feasibility 0.83 Very Valid 84 Reliable 

Learning Design 0.77 Valid 78 Reliable 
Assessment Feasibility 0.79 Valid 80 Reliable 
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Table 6 presents the percentage of agreement (PA) values between 78% and 88%. The high 

scores regarding content quality and the integration of local wisdom suggest that the curriculum is 
not only academically rigorous but also culturally grounded, which is essential for fostering scientific 
literacy. This outcome is consistent with the work of  Darman et al. (2024) and Van Hoe et al. (2024), 
who emphasize that contextually rich and structured lesson plans are vital for effective scaffolding 
and the maturation of scientific reasoning. The developed instructional model was validated with 
high scores, demonstrating that the model's syntax is systematically capable of guiding students 
through the inquiry stages. This finding is corroborated by Jingga & Sujadi (2020)those who 
underline the significance of incremental assistance (scaffolding) in bolstering students' scientific 
reasoning skills and conceptual mastery. The teaching modules achieved a status ranging from Valid 
to Very Valid. These modules provide structured guidance that integrates Sasambo local wisdom, 
thereby enriching the pedagogical experience. Research supports this, suggesting that the integration 
of cultural contexts fosters deeper student engagement and a more profound understanding of 
scientific concepts.  

The integration of Sasambo local wisdom received a Very Valid, indicating a robust cultural 
representation and high relevance to the scientific material (Zamroni et al., 2024). Studies confirm 
that embedding cultural contexts into science education makes learning more meaningful and 
provides a tangible impact on students' comprehension. The supporting media falls within the Valid 
to Very Valid category. The media serves as an interactive platform that facilitates every stage of the 
inquiry process (Febriyana et al., 2022; Wulansari et al., 2025). In accordance with Mamun (2022), 
interactive media is proven effective in promoting scientific literacy by stimulating active 
participation and bridging abstract concepts with real-world learning experiences. The scientific 
literacy instruments were rated as Valid to Very Valid, confirming that these assessment tools 
effectively evaluate students' ability to apply scientific concepts within a culturally integrated inquiry 
context. This is in harmony with research Ng et al. (2022), which states that scientific literacy 
instruments are significantly more effective when tailored to the students' cultural and contextual 
backgrounds. 
 
Implementation Phase 

The Practicality Test was done in order to find out how easily the Media-Based on Inquiry 
Scaffolding Model, integrated with Sasambo Local Wisdom, can be implemented into the classroom. 
Data collection techniques include structured observation, lecturer questionnaire, and student 
questionnaire. The findings of the Practicality Test are shown in Table 7. 
 

 

 

Product Aspect V 
Validity 

Category 
PA 

(%) 
Reliability 

Integration of Local 
Wisdom 

0.82 Very Valid 85 Reliable 

Language & Presentation 0.81 Very Valid 84 Reliable 

Sasambo wisdom 

Cultural Representation 0.85 Very Valid 87 Reliable 
Science Concept 

Relevance 
0.80 Valid 82 Reliable 

Learning Relevance 0.82 Very Valid 84 Reliable 

Media 

Content Feasibility 0.84 Very Valid 86 Reliable 
Media Design 0.78 Valid 79 Reliable 

Interactivity & 
Presentation 

0.82 Very Valid 85 Reliable 

Literacy 
Instrument 

Content Feasibility 0.78 Valid 79 Reliable 
Presentation Feasibility 0.81 Very Valid 83 Reliable 

Language Feasibility 0.82 Very Valid 84 Reliable 
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Table 7. Practicality Results 

Source Assessment Aspect Percentage (%) Category 

Observation 

Introductory Activities 93.50 Very Practical 
Core Activities 91.75 Very Practical 
Literacy Activities 89.50 Practical 
Closing Activities 94.25 Very Practical 

Lecturer 

Ease of Use 83.33 Very Practical 
Relevance to Literacy 75.00 Practical 
Time Efficiency 87.50 Very Practical 
Attractiveness 75.00 Practical 

Student 
Ease of Learning 91.04 Very Practical 
Learning Motivation 88.89 Very Practical 
Literacy Improvement 88.89 Very Practical 

 
Reveals that the implementation of classroom activities ranged from 89.50% to 94.25%, which 

falls under the categories of Very Practical and Practical. The developed media proved to be user-
friendly and effectively supported all stages of the Inquiry Scaffolding model, thereby facilitating the 
improvement of students' scientific literacy. Introductory and closing activities were executed 
efficiently, aided by well-structured guidance and clear procedural frameworks. Furthermore, core 
activities involving the integration of media and Sasambo local wisdom were successfully 
implemented. Our findings align with research by Eliza et al. (2025), which highlight the critical role 
of structured scaffolding and interactive media in promoting student engagement and optimizing 
learning outcomes. 

Lecturers rated the instructional model and its supporting media within the Very Practical to 
Practical categories, with percentages ranging from 75.00% to 87.50%. This suggests that the 
developed tools are highly applicable for classroom implementation and that the content is directly 
aligned with the objectives of enhancing students' scientific literacy. The time efficiency and the 
media's ability to maintain student engagement throughout the learning process were particularly 
well-received. These results are consistent with findings by Susilawati et al. (2025), who 
demonstrated that contextualized interactive media enhances motivation and assists students in 
grasping scientific concepts more effectively through appropriate scaffolding support within the 
classroom. 

The use of the model and media was considered very practical by students, as the percentage 
of satisfaction reached values between 88.89% and 91.04%. Through the interaction with the 
supporting media, students were able to grasp scientific notions in an easier manner and participate 
actively in inquiry-based learning activities. The results of our study proved that combining Sasambo 
local wisdom with digital media provides a learning environment conducive to autonomous scientific 
literacy acquisition among students. 

 
Evaluation Phase 

The evaluation stage aimed to assess the effectiveness of the Media Based on the Inquiry 
Scaffolding Model, integrated with Sasambo Local Wisdom, in enhancing students’ scientific literacy. 
Data were derived from pre-test and post-test results, which were analyzed using the N-Gain 
calculation to identify the magnitude of learning progress. The comparison of students’ average pre-
test, post-test, and N-Gain scores is presented in Figure 3. 

 

 

Figure 3. Average Pre-Test, Post-Test, and N-Gain of Scientific Literacy 

43%

85%

73%

Scientific literacy

N-Gain Post-test Pre-test
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The data in Figure 3 indicate that the average pre-test score for students' scientific literacy was 
43%, which increased to 85% in the post-test. This improvement resulted in an N-Gain value of 73%, 
categorized as High. These results suggest that the developed media may enhance scientific literacy 
by providing a more structured and participatory learning environment (Nurwati et al., 2024). This 
observed increase is consistent with findings by Fakhriyah et al. (2023), who reported that inquiry-
based learning media can improve students' scientific literacy competencies. The results of the N-
Gain analysis for each scientific literacy indicator are presented in Figure 4. 

 

 
 

Figure 4. N-Gain Analysis Results per Scientific Literacy Indicator 
 

The N-Gain analysis per indicator in Figure 4 shows improvements across all aspects of 
scientific literacy. The indicator "Investigating, evaluating, and using scientific information" achieved 
an N-Gain of 76% (High), while "Designing scientific investigations" reached 73% (High), and 
"Explaining scientific phenomena" obtained 69% (Medium). These findings suggest that the media 
systematically assist students in analyzing information and designing scientific investigations. This 
is supported by research Uslan et al. (2024), which states that scaffolding strategies within an inquiry 
framework enable students to bridge abstract ideas with real-world situations, thereby improving 
overall scientific literacy. 

This integration of research data presents a fascinating functional synergy between the 
students' own cultural backgrounds and the effectiveness of the Media Based on the Inquiry 
Scaffolding Model Integrated with Sasambo Local Wisdom. In the preliminary assessment, there was 
a marked disconnect between students' strong awareness of Sasambo local wisdom (79.29%) and 
their initial scientific literacy (43%), indicating that cultural experience did not automatically 
translate into scientific thinking. The inclusion of contextual visuals and video-acts of Sasambo 
proved to be an important cognitive link in making the inquiry scaffolding model operational, which 
can be seen from the excellent practicability score (91.04%). Such an approach made possible the 
impressive improvement in literacy results (N-Gain 73%). 

From a pedagogical standpoint, the successful development of this model suggests that 
fostering scientific literacy in teacher education may benefit from a shift toward socio-culturally 
grounded instructional tools. According to culturally relevant pedagogy (Ladson-Billings, 1995), 
learning is more effective when it acknowledges and incorporates students' cultural references. In 
line with this, the integration of Sasambo-based visual media demonstrates that scaffolding can be 
particularly potent when it resonates with the learner's daily reality (Wood et al., 1976; Vygotsky, 
1978), thereby potentially mitigating the cognitive load associated with complex inquiry tasks. These 
findings encourage curriculum design that considers local wisdom not merely as a supplementary 
element, but as a meaningful vehicle for teaching modern science. Ultimately, this approach may offer 
a framework for educators to utilize digital multimedia in preparing future teachers who are both 
scientifically literate and culturally conscious. 

 
LIMITATIONS 

There are several limitations present within this study that need to be addressed. First, because 
of the relatively small number of participants, only 33 students from the Universitas Muhammadiyah 
Mataram PGSD program, the generalizability of the findings is considerably narrowed. Second, the 
use of the Inquiry Scaffolding Model Integrated with Sasambo Local Wisdom was conducted only for 
one Basic Science Concepts course. The effect of this teaching model in other courses remains 
unknown due to a lack of investigation. Moreover, the study concentrated only on the validity and 
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practicality of this approach as well as the effect on improving scientific literacy of the students, 
neglecting to investigate other aspects, such as critical thinking or memorization skills. Finally, taking 
into account that the Sasambo local wisdom refers to three different cultures (Sasak, Samawa, and 
Mbojo), the use of this approach in different regions will require adaptation of it, considering the 
specifics of local culture. In order to do this, one needs to identify the values present in the local 
wisdom and redesign the instructional media and content of scaffolding according to these new 
findings, but keeping the inquiry process intact. 

 
CONCLUSION 

Based on the research objectives and results, the development of the Inquiry Scaffolding Model 
Integrated with Sasambo Local Wisdom through the ADDIE model is a valid, practical, and effective 
teaching strategy, although the validity of these conclusions is still preliminary because this study 
used a one-group developmental design, a small sample (N=33), and did not use control groups. 
Content validity and reliability based on expert validation were considered as acceptable to very high 
levels, whereas practicality through observation and questionnaire data showed that the proposed 
model could be easily implemented, was positively accepted by the lecturer and students, and was 
also efficient in terms of time usage in the particular context. Moreover, the effectiveness of the model 
was tested with N-Gain analysis and demonstrated statistically significant improvement in students' 
scientific literacy, with most indicators at a high level. It can be concluded that the model can promote 
contextual science education through a strategic combination of scaffolding techniques, an inquiry-
based approach, and Sasambo local wisdom. The feasibility of applying the model in similar settings 
seems possible, although wider application in higher education should be explored in the future. 

 
AUTHOR CONTRIBUTIONS 

F was in charge of developing the original idea for the research and the conceptual framework, 
as well as the actual conduct of the field research and the instrumentation. Corresponding author AR 
was tasked with managing the administrative aspects of the paper, ensuring the methods were 
correct, and the validation and analysis of all empirical data. Model design documents, instrument 
fine-tuning, and data analysis were handled by JR and AWJ. Review of the theoretical aspects of the 
research, as well as editing of the manuscript to meet publication standards, was carried out by AAS 
and NA. 

 
ACKNOWLEDGEMENTS 

First and foremost, the author expresses his gratitude to God Almighty for His blessings and 
grace, which made it possible for him to write this paper. He would like to express his gratitude and 
appreciation to his mother for her prayers and help during this process, as well as the Promoter, Co-
Promoter I, Co-Promoter II, and the lecturer of the Scientific Publication subject for their help and 
guidance. He would also like to thank everyone who helped him, directly or indirectly, and hopes this 
paper benefits anyone who reads it. 

 
REFERENCES 

Abdullah, M. I., Kusuma, J., & Abrar, R. N. (2025). Enhancing middle school students' scientific literacy 
through inquiry-based learning in environmental education. Journal of Science and 
Mathematics Education, 1(4), 111–117. https://doi.org/10.70716/josme.v1i4.338 

Aditomo, A., & Klieme, E. (2020). Forms of inquiry-based science instruction and their relations with 
learning outcomes: Evidence from high and low-performing education systems. International 
Journal of Science Education, 42(4), 504–525. 
https://doi.org/10.1080/09500693.2020.1716093 

Aiken, L. R. (1998). Tests and examinations: Measuring abilities and performance. Wiley. 
Agustini, S., Heriyawati, D. F., & Mustofa, M. (2024). The use of ICT-based interactive video to enhance 

students' engagement and descriptive writing skills. Journal of Foreign Language Teaching and 
Learning, 9(2), 201–221. https://doi.org/10.18196/ftl.v9i2.22960 

https://doi.org/10.70716/josme.v1i4.338
https://doi.org/10.1080/09500693.2020.1716093
https://doi.org/10.18196/ftl.v9i2.22960


Online Learning in Educational Research 
Ferniawan et al. │ Reimagining Scientific Literacy … 

80 | Online Learning in Educational Research 

Ahied, M., Muharrami, L. K., Fikriyah, A., & Rosidi, I. (2020). Improving students' scientific literacy 
through distance learning with augmented reality-based multimedia amid the COVID-19 
pandemic. Jurnal Pendidikan IPA Indonesia, 9(4), 499–511. 
https://doi.org/10.15294/jpii.v9i4.26123 

Al Sultan, A., Henson, H., & Lickteig, D. (2021). Assessing preservice elementary teachers' conceptual 
understanding of scientific literacy. Teaching and Teacher Education, 102, Article 103327. 
https://doi.org/10.1016/j.tate.2021.103327 

Ardiansyah, B., Ramdani, A., Hakim, A., Makhrus, M., Kamarudin, S., & Jiang, N. (2025). Natural science 
mini-project practicum e-module to enhance higher-order thinking, science process skills, and 
scientific attitudes. Online Learning in Educational Research (OLER), 5(2), 497–517. 
https://doi.org/10.58524/oler.v5i2.877 

Aulia, E. V., Poedjiastoeti, S., & Agustini, R. (2018). The effectiveness of guided inquiry-based learning 
material on students' science literacy skills. Journal of Physics: Conference Series, 947, 012049. 
https://doi.org/10.1088/1742-6596/947/1/012049 

Auliya, F., & Muchlis. (2024). Scientific literacy-oriented problem based learning model on improving 
critical thinking skills. Thinking Skills and Creativity Journal, 7(1), 10–20. 
https://doi.org/10.23887/tscj.v7i1.77780 

Branch, R. M. (2009). Instructional design: The ADDIE approach. Springer US. 
https://doi.org/10.1007/978-0-387-09506-6 

Cahyadi, A., Fiteriani, I., Samson, N.-A. T., & Hapsari, M. T. (2025). The urgency of Islamic 
ethnoscience-based science learning in the 4.0 era. Munaddhomah: Jurnal Manajemen 
Pendidikan Islam, 6(3), 452–464. https://doi.org/10.31538/munaddhomah.v6i3.2174 

Chen, F., & Chen, G. (2025). Learning analytics in inquiry-based learning: A systematic review. 
Educational Technology Research and Development, 73(4), 2131–2161. 
https://doi.org/10.1007/s11423-025-10507-9 

Darman, D. R., Suhandi, A., Kaniawati, I., Samsudin, A., & Wibowo, F. C. (2024). Development and 
validation of scientific inquiry literacy instrument (SILI) using Rasch measurement model. 
Education Sciences, 14(3), Article 322. https://doi.org/10.3390/educsci14030322 

Eliza, D., Mulyeni, T., Yulsyofriend, Y., Mahyuddin, N., Erita, Y., & Dhanil, M. (2025). Implementation 
of project-based learning in improving scientific literacy in early childhood education: 
Systematic literature review. Journal of Baltic Science Education, 24(1), 71–91. 
https://doi.org/10.33225/jbse/25.24.71 

Fakhriyah, F., Rusilowati, A., Nugroho, S., & Saptono, S. (2023). Relationship analysis of the 
competence of excellent pre-service teachers: Implementation scaffolding argument-driven by 
via inquiry learning design based on scientific literacy. Perspectives of Science and Education. 
https://doi.org/10.32744/pse.2023.6.37 

Febriyana, M., Azizah, A., Rahman, A., Auliya, A. R., & Sitepu, M. S. (2022). Pengembangan e-modul 
Dilan berbasis Android (Didroid) pada materi panas bagi siswa sekolah dasar. Munaddhomah: 
Jurnal Manajemen Pendidikan Islam, 3(4), 341–350. 
https://doi.org/10.31538/munaddhomah.v3i4.305 

Gugulethu, B. P. Z. (2025). Developing a theory for conceptualizing ancestral life sciences (traditional 
teachings of life). Science of Law, 2025(2), 290–301. https://doi.org/10.55284/w24kqz14 

Hadiastriani, Y., & Djarot, P. (2024). Mapping research trends on development of scientific literacy 
assessment: A bibliometric analysis. JPBI (Jurnal Pendidikan Biologi Indonesia), 10(1), 211–222. 
https://doi.org/10.22219/jpbi.v10i1.31136 

Haidar, D. A., Yuliati, L., & Handayanto, S. K. (2020). The effect of inquiry learning with scaffolding on 
misconception of light material among fourth-grade students. Jurnal Pendidikan IPA Indonesia, 
9(4), 540–553. https://doi.org/10.15294/jpii.v9i4.22973 

Hake, R. R. (1998). Interactive-engagement versus traditional methods: A six-thousand-student 
survey of mechanics test data for introductory physics courses. American Journal of Physics, 
66(1), 64–74. https://doi.org/10.1119/1.18809 

Jannah, M., Oviana, W., Hayati, Z., Hidayat, R., Usman, J., & Noris, M. (2025). Enhancing pre-service 
teachers’ science process skills through open-ended and guided inquiry-based learning. Jurnal 
Ilmiah Peuradeun, 13(2), 1235–1262. https://doi.org/10.26811/peuradeun.v13i2.1174 

https://doi.org/10.15294/jpii.v9i4.26123
https://doi.org/10.1016/j.tate.2021.103327
https://doi.org/10.58524/oler.v5i2.877
https://doi.org/10.1088/1742-6596/947/1/012049
https://doi.org/10.23887/tscj.v7i1.77780
https://doi.org/10.1007/978-0-387-09506-6
https://doi.org/10.31538/munaddhomah.v6i3.2174
https://doi.org/10.1007/s11423-025-10507-9
https://doi.org/10.3390/educsci14030322
https://doi.org/10.33225/jbse/25.24.71
https://doi.org/10.32744/pse.2023.6.37
https://doi.org/10.31538/munaddhomah.v3i4.305
https://doi.org/10.55284/w24kqz14
https://doi.org/10.22219/jpbi.v10i1.31136
https://doi.org/10.15294/jpii.v9i4.22973
https://doi.org/10.1119/1.18809
https://doi.org/10.26811/peuradeun.v13i2.1174


Online Learning in Educational Research 
Ferniawan et al. │ Reimagining Scientific Literacy … 

   Online Learning in Educational Research | 81 

Jingga, A. A., & Sujadi, I. (2020). Teachers' belief toward science and local wisdom's integration in 
mathematics instruction. Journal of Physics: Conference Series, 1465(1), 012056. 
https://doi.org/10.1088/1742-6596/1465/1/012056 

Ladson-Billings, G. (1995). Toward a theory of culturally relevant pedagogy. American Educational 
Research Journal, 32(3), 465–491. https://doi.org/10.3102/00028312032003465 

Latip, A., Hernani, & Kadarohman, A. (2024). Local and indigenous knowledge (LIK) in science 
learning: A systematic literature review. Journal of Turkish Science Education, 21(4), 651–667. 
https://doi.org/10.36681/tused.2024.035 

Maiyanti, A. A., Huda, S., Anggraini, A., Laili, U. F., Muniroh, L., & Umam, R. (2025). Transformation of 
physics learning: Integrating virtual laboratories to improve students' scientific literacy skills. 
Online Learning in Educational Research (OLER), 5(1), 155–172. 
https://doi.org/10.58524/oler.v5i1.661 

Mamun, M. A. A. (2022). Fostering self-regulation and engaged exploration during the learner-
content interaction process: The role of scaffolding in the online inquiry-based learning 
environment. Interactive Technology and Smart Education, 19(4), 482–509. 
https://doi.org/10.1108/ITSE-11-2021-0195 

Morris, D. L. (2025). Rethinking science education practices: Shifting from investigation-centric to 
comprehensive inquiry-based instruction. Education Sciences, 15(1), Article 73. 
https://doi.org/10.3390/educsci15010073 

Mujakir, M., Nurmalahayati, N., Safrijal, S., Salsabil, P., Fatma, E., & Zainuddin, Z. (2024). Efforts to 
improve scientific literacy capabilities in Indonesia: Systematic literature review. Online 
Learning in Educational Research (OLER), 4(1), 49–59. 
https://doi.org/10.58524/oler.v4i1.395 

Ng, D. T. K., Luo, W., Chan, H. M. Y., & Chu, S. K. W. (2022). Using digital story writing as a pedagogy to 
develop AI literacy among primary students. Computers and Education: Artificial Intelligence, 
3, Article 100054. https://doi.org/10.1016/j.caeai.2022.100054 

Nurwati, N., Abdullah, H., & Palloan, P. (2024). Enhancing scientific literacy skills: Development of 
physics teaching materials based on Islamic values. Jurnal Ilmiah Pendidikan Fisika Al-Biruni, 
13(2), 265–278. https://doi.org/10.24042/jipfalbiruni.v13i2.24119 

OECD. (2019). PISA 2018 results (Volume I): What students know and can do. OECD Publishing. 
https://doi.org/10.1787/5f07c754-en 

Ogegbo, A. A., & Ramnarain, U. (2024). A systematic review of pedagogical practices for integrating 
indigenous knowledge systems in science teaching. African Journal of Research in Mathematics, 
Science and Technology Education, 28(3), 343–361. 
https://doi.org/10.1080/18117295.2024.2374133 

Øyehaug, A. B., Kouns, M., & Savelsbergh, E. R. (2024). Teachers' use of inquiry and language 
scaffolding questions when preparing an experiment. European Journal of Science and 
Mathematics Education, 12(1), 139–155. https://doi.org/10.30935/scimath/14074 

Parmin, P., & Trisnowati, E. (2024). Internalization of indigenous knowledge in the education 
curriculum for next generation science standards (NGSS). Jurnal Cakrawala Pendidikan, 43(1), 
19–27. https://doi.org/10.21831/cp.v43i1.65751 

Petersen, M. R. (2022). Strategies to scaffold students' inquiry learning in science. Science Education 
International, 33(3), 267–275. https://doi.org/10.33828/sei.v33.i3.1 

Qianyi, Z., & Zhiqiang, L. (2024). Learning motivation of college students in multimedia environment 
with machine learning models. Learning and Motivation, 88, Article 102046. 
https://doi.org/10.1016/j.lmot.2024.102046 

Rahayu, M., Asyhari, A., & Anjani, A. V. (2022). Scaffolding in guided inquiry learning with Google 
Classroom: Effect on physics conceptual understanding. Jurnal Inovasi Pendidikan IPA, 8(2), 
174–184. https://doi.org/10.21831/jipi.v8i2.48365 

Ramdani, A., Jufri, A. W., Jamaluddin, J., & Yustiqvar, M. (2023). Increasing student science literacy: 
Learning studies using Android-based media during the COVID-19 pandemic. AIP Conference 
Proceedings, Article 070001. https://doi.org/10.1063/5.0122847 

Riadi, B., Fuad, M., Yulianti, D., & Firdaus, R. (2024). Social, cognitive, teaching, and technology 
presence in blended inquiry learning: A higher education study. Online Learning in Educational 
Research (OLER), 4(2), 143–155. https://doi.org/10.58524/oler.v4i2.507 

https://doi.org/10.1088/1742-6596/1465/1/012056
https://doi.org/10.3102/00028312032003465
https://doi.org/10.36681/tused.2024.035
https://doi.org/10.58524/oler.v5i1.661
https://doi.org/10.1108/ITSE-11-2021-0195
https://doi.org/10.3390/educsci15010073
https://doi.org/10.58524/oler.v4i1.395
https://doi.org/10.1016/j.caeai.2022.100054
https://doi.org/10.24042/jipfalbiruni.v13i2.24119
https://doi.org/10.1787/5f07c754-en
https://doi.org/10.1080/18117295.2024.2374133
https://doi.org/10.30935/scimath/14074
https://doi.org/10.21831/cp.v43i1.65751
https://doi.org/10.33828/sei.v33.i3.1
https://doi.org/10.1016/j.lmot.2024.102046
https://doi.org/10.21831/jipi.v8i2.48365
https://doi.org/10.1063/5.0122847
https://doi.org/10.58524/oler.v4i2.507


Online Learning in Educational Research 
Ferniawan et al. │ Reimagining Scientific Literacy … 

82 | Online Learning in Educational Research 

Roy, G., Sikder, S., & Danaia, L. (2025). Adopting scientific literacy in early years from empirical 
studies on formal education: A systematic review of the literature. International Journal of 
STEM Education, 12(1), Article 26. https://doi.org/10.1186/s40594-025-00547-1 

Rusmin, L., Misrahayu, Y., Pongpalilu, F., Radiansyah, R., & Dwiyanto, D. (2024). Critical thinking and 
problem-solving skills in the 21st century. Join: Journal of Social Science, 1(5), 144–162. 
https://doi.org/10.59613/svhy3576 

Saminan, S., Irwandi, I., Kamza, M., & bin Rasul, M. S. (2024). Acehnese ethnoscience as an 
interdisciplinary approach in physics education: Innovating in the era of Merdeka Belajar. 
Jurnal Ilmiah Peuradeun, 12(3), 1071–1098. https://doi.org/10.26811/peuradeun.v12i3.1277 

Seema, P. V. (2024). Developing scientific literacy to promote 21st century skills. I-Manager's Journal 
on School Educational Technology, 20(1), 1–10. https://doi.org/10.26634/jsch.20.1.21018 

Suherman, S., Vidákovich, T., Mujib, M., Hidayatulloh, H., Andari, T., & Susanti, V. D. (2025). The role 
of STEM teaching in education: An empirical study to enhance creativity and computational 
thinking. Journal of Intelligence, 13(7), Article 88. 
https://doi.org/10.3390/jintelligence13070088 

Susanti, D., Fitriani, V., & Sari, L. Y. (2020). Validity of module based on project-based learning in 
media biology subject. Journal of Physics: Conference Series, 1521(4), 042012. 
https://doi.org/10.1088/1742-6596/1521/4/042012 

Susilawati, S., Doyan, A., Rokhmat, J., Muliyadi, L., Rizaldi, D. R., Fatimah, Z., Ikhsan, M., & Ardianti, N. 
R. (2025). Integration of smartphone-based learning media and project-based learning to 
enhance creativity and scientific literacy in physics. International Journal of Information and 
Education Technology, 15(7), 1449–1459. https://doi.org/10.18178/ijiet.2025.15.7.2346 

Suraijiah, S., Rusdiah, R., & Surawardi, S. (2025). Implementation of environmental education in the 
concept of ecotawhid and ecotheology in students. Kharisma: Jurnal Administrasi dan 
Manajemen Pendidikan, 4(2), 232–245. https://doi.org/10.59373/kharisma.v4i2.113 

Suyanto, E., Suyatna, A., Destryati, A., & Pratama, A. (2024). Development of ethnoscience-based e-
worksheet to stimulate scientific process skills. Jurnal Ilmiah Pendidikan Fisika Al-Biruni, 13(1), 
59–72. https://doi.org/10.24042/jipfalbiruni.v13i1.14408 

Tiaradipa, S., Lestari, I., Effendi, M. H., & Rusdi, M. (2020). The development of scaffolding in inquiry-
based learning to improve students' science process skills in the concept of acid and base 
solution. JKPK (Jurnal Kimia dan Pendidikan Kimia), 5(2), 211–221. 
https://doi.org/10.20961/jkpk.v5i2.42420 

Uslan, U., Abdullah, N., Imami, M. K. W., & Aiman, U. (2024). The effectiveness of the local knowledge-
based module (LKBM) to improve students' scientific literacy and thinking skills. Jurnal 
Pendidikan IPA Indonesia, 13(1), 147–161. https://doi.org/10.15294/jpii.v13i1.47561 

Van Der Graaf, J. (2020). Inquiry-based learning and conceptual change in balance beam 
understanding. Frontiers in Psychology, 11, Article 1621. 
https://doi.org/10.3389/fpsyg.2020.01621 

Van Hoe, A., Wiebe, J., Rotsaert, T., & Schellens, T. (2024). The implementation of peer assessment as 
a scaffold during computer-supported collaborative inquiry learning in secondary STEM 
education. International Journal of STEM Education, 11(1), Article 3. 
https://doi.org/10.1186/s40594-024-00465-8 

Vygotsky, L. S. (1978). Mind in society: The development of higher psychological processes. Harvard 
University Press. 

Wood, D., Bruner, J. S., & Ross, G. (1976). The role of tutoring in problem solving. Journal of Child 
Psychology and Psychiatry, 17(2), 89–100. https://doi.org/10.1111/j.1469-
7610.1976.tb00381.x 

Wulansari, O. D. E., Nursiyanto, T. M. B., Zaini, Z., & Bachry, B. (2025). Augmented reality for 3D 
geometric shapes and nets combination for Android. International Journal of Electronics and 
Communications Systems, 5(1), 69–79. https://doi.org/10.24042/ijecs.v5i1.27574 

Zamroni, M. A., Supriyanto, H., Fatikh, M. A., Sirojuddin, A., Sholihah, M., & Alai, A. (2024). Curriculum 
management of local content in fostering religious behavior: A study at Madrasah Aliyah. 
Kharisma: Jurnal Administrasi dan Manajemen Pendidikan, 3(2), 126–134. 
https://doi.org/10.59373/kharisma.v3i2.41 

  

https://doi.org/10.1186/s40594-025-00547-1
https://doi.org/10.59613/svhy3576
https://doi.org/10.26811/peuradeun.v12i3.1277
https://doi.org/10.26634/jsch.20.1.21018
https://doi.org/10.3390/jintelligence13070088
https://doi.org/10.1088/1742-6596/1521/4/042012
https://doi.org/10.18178/ijiet.2025.15.7.2346
https://doi.org/10.59373/kharisma.v4i2.113
https://doi.org/10.24042/jipfalbiruni.v13i1.14408
https://doi.org/10.20961/jkpk.v5i2.42420
https://doi.org/10.15294/jpii.v13i1.47561
https://doi.org/10.3389/fpsyg.2020.01621
https://doi.org/10.1186/s40594-024-00465-8
https://doi.org/10.1111/j.1469-7610.1976.tb00381.x
https://doi.org/10.1111/j.1469-7610.1976.tb00381.x
https://doi.org/10.24042/ijecs.v5i1.27574
https://doi.org/10.59373/kharisma.v3i2.41

