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Abstract 

This study aims to analyze the need for developing Google Sites-based learning media integrated with the 

Discovery Learning approach to improve elementary school students' problem-solving skills in science learning. 

This paper is important because science learning practices in elementary schools are still dominated by teachers 

and rely on limited interactive learning media, resulting in low conceptual understanding and limited 

opportunities for students to develop higher-order thinking and problem-solving skills. This study uses a 

descriptive mixed-methods approach by combining qualitative and quantitative data. Data were collected 

through classroom observations, interviews with teachers and students, student needs questionnaires, and 

analysis of learning documents and analyzed using a thematic approach. The research findings revealed that 

students experience difficulties in understanding abstract science concepts, especially photosynthesis, and tend 

to rely on memorization rather than conceptual understanding. Existing learning media are still limited, less 

interactive, and do not optimally facilitate student-centered learning. Quantitative results indicate that most 

students need digital learning media that are interactive, visual, easily accessible, and able to support the process 

of independent exploration and discovery. This study provides an empirical basis for designing innovative 

digital learning media using Google Sites to support the implementation of the Independent Curriculum and 

improve the quality of elementary science education. 
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INTRODUCTION  

Learning Natural and Social Sciences (IPAS) in elementary schools needs experiences 

that focus on mastering concepts and developing critical thinking and problem-solving skills. 

However, teaching science often faces obstacles, especially with abstract topics such as 

photosynthesis. Students tend to understand concepts partially. Often, they only memorise 

terms without relating them to a bigger process. This shows that current learning does not 

fully support in-depth knowledge. Research shows that elementary students' understanding of 

science concepts remains variable and is often accompanied by misconceptions. This 
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situation needs a more context- and experience-based learning approach (Kamarudin & Mat 

Noor, 2024; Mahdiyah et al., 2021). 

These limitations impact the suboptimal development of students' higher-order 

thinking skills, particularly problem-solving skills. In the context of science learning, 

problem-solving skills are a crucial competency that must be developed early on, as they 

relate to students' ability to identify problems, analyse information, formulate solutions, and 

draw logical conclusions. However, when learning is more memorisation-oriented, students 

tend to struggle with new situations that require the flexible application of concepts. 

On the other hand, the Merdeka Curriculum policy currently implemented across 

various educational units emphasises student-centred learning, encourages exploration, and 

develops critical thinking and problem-solving skills (Arafat et al., 2025; Kemendikbudristek, 

2022). This curriculum requires teachers to design lessons that provide meaningful and 

contextual learning experiences that enable students to actively construct knowledge. 

However, previous studies indicate that the implementation of such learning practices still 

faces various challenges, particularly due to the limited use of interactive learning media and 

the continued dominance of conventional teaching methods (Lestari & Prasetyo, 2021; 

Wulandari & Suryani, 2021). Although several studies have explored the development and 

effectiveness of digital learning media, most of them primarily focused on product 

implementation and learning outcomes, while limited attention has been given to the 

empirical needs analysis stage prior to media development. As a result, the actual learning 

needs, classroom constraints, student characteristics, and pedagogical challenges experienced 

by teachers and students have not been comprehensively identified. This condition indicates a 

gap between curriculum expectations, classroom realities, and the preliminary analysis 

required to design learning media that are contextually relevant and pedagogically 

appropriate. 

To address these issues, the use of digital technology in learning has become an 

increasingly relevant alternative. Web-based learning media, such as Google Sites, offer 

flexibility in presenting learning materials by integrating various content formats, including 

text, images, videos, and interactive activities, into a single platform that is easily accessible 

to teachers and student (Rahadian et al., 2024). The use of such digital media not only 

facilitates content delivery but also has the potential to increase student engagement and 

support independent learning, particularly when integrated with an appropriate pedagogical 

approach such as Discovery Learning. Therefore, conducting a comprehensive needs analysis 

becomes essential to ensure that the developed learning media align with students’ learning 

characteristics, classroom conditions, and the objectives of meaningful science learning. 

One approach considered relevant to supporting active and meaningful learning is 

Discovery Learning. This approach emphasises direct student involvement in the process of 

discovering concepts through exploration, observation, information processing, and 

independent conclusion-making. Research shows that implementing Discovery Learning can 

encourage more meaningful learning activities and improve students' critical thinking and 

problem-solving skills (Nisa et al., 2024). This aligns with Nababan et al. (2023), who 

explain that Discovery Learning encourages students to be active and think critically through 

problem-solving and drawing conclusions. Furthermore, this approach aligns with the 

cognitive developmental characteristics of elementary school students, who are at the 

concrete operational stage and thus require real-world and contextual learning experiences. 

The use of interactive multimedia has been reported to increase student motivation in 

science (Maritza Agustin et al., 2025). Furthermore, web-based learning environments have 

also been shown to increase student engagement and support independent learning (Durak, 

2020). However, most previous studies have primarily focused on the implementation and 

effectiveness of digital learning media, while limited attention has been given to the 
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preliminary needs analysis stage prior to media development, particularly in the context of 

elementary science learning. In actual classroom practice, science learning is still dominated 

by teacher-centred instruction, passive use of learning videos, and memorisation-oriented 

activities, which limit students’ opportunities to explore concepts independently and develop 

problem-solving skills.  

These field conditions indicate that the challenges in science learning are not merely 

related to learning outcomes, but also to the absence of learning media designed based on 

students’ actual needs, classroom characteristics, and pedagogical demands. Therefore, a 

comprehensive needs assessment becomes a crucial initial stage in ensuring that the 

developed learning media are contextually relevant, pedagogically appropriate, and aligned 

with the objectives of the Merdeka Curriculum. Through needs analysis, researchers can 

identify the gap between ideal learning expectations and actual classroom realities, thereby 

providing a stronger empirical foundation for media development. 

Although several studies have examined Google Sites as a digital learning platform, 

studies specifically investigating the need for developing Google Sites-based learning media 

integrated with the Discovery Learning approach in elementary science learning remain 

relatively limited. This indicates both a research gap and an opportunity to contribute to the 

development of more meaningful and problem-solving-oriented learning media. Therefore, 

this study aims to analyse the need for developing Google Sites-based learning media 

integrated with Discovery Learning on photosynthesis materials to support the improvement 

of elementary school students’ problem-solving skills. The findings of this study are expected 

to provide an empirical and pedagogical basis for designing innovative digital learning media 

that are relevant to classroom conditions, support meaningful learning, and align with the 

demands of the Merdeka Curriculum. 

  

RESEARCH METHOD  

This study employed a mixed-methods approach by integrating qualitative and 

quantitative data to obtain a comprehensive understanding of the need for developing Google 

Sites-based learning media integrated with the Discovery Learning approach in elementary 

science learning. The mixed-methods design was selected because the qualitative approach 

enabled an in-depth exploration of actual classroom conditions, learning challenges, and 

pedagogical needs, while the quantitative approach provided measurable data to strengthen 

and validate the qualitative findings. The integration of both types of data allowed the 

researchers to develop a more comprehensive and contextual needs analysis as the basis for 

media development. This study was conducted at SDN 1 Cintarasa involving 41 fourth-grade 

students and one classroom teacher. The research subjects were selected purposively because 

the school had implemented the Independent Curriculum, yet science learning practices were 

still dominated by conventional instruction and limited use of interactive digital learning 

media.  

Data collection was conducted systematically in several stages. The first stage 

involved classroom observations to identify learning patterns, student participation, 

classroom interactions, and the use of learning media during science instruction. The 

observations revealed limited use of interactive learning media and low student engagement 

in conceptual exploration activities. The second stage consisted of in-depth interviews with 

the classroom teacher and several students to explore learning difficulties, media needs, 

learning experiences, and expectations regarding digital learning media. The interview 

process also aimed to identify pedagogical constraints faced by teachers in implementing 

student-centred and problem-solving-oriented learning. The third stage involved distributing 

questionnaires to all students to identify their learning needs, preferences, and experiences 

related to digital learning media. The questionnaire employed a four-point Likert scale and 
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consisted of indicators related to conceptual understanding, learning engagement, technology 

use, and students’ interest in interactive learning media. Before implementation, the 

questionnaire instrument was reviewed through expert judgment to ensure content validity 

and clarity of language appropriate for elementary school students. In addition, instrument 

reliability was tested using internal consistency analysis to ensure the stability and 

consistency of the questionnaire items. The fourth stage involved document analysis, 

including students’ learning outcomes, teaching modules, lesson plans, and documentation of 

learning activities. These documents were analysed to strengthen the findings obtained from 

observations, interviews, and questionnaires, thereby supporting data triangulation. 

Qualitative data were analysed using thematic analysis procedures, including data 

reduction, data categorisation, data presentation, and conclusion drawing. Meanwhile, 

quantitative data were analysed using descriptive statistics to identify trends and patterns 

related to students’ learning media needs. The integration of qualitative and quantitative 

findings was conducted during the interpretation stage to produce a comprehensive needs 

analysis regarding the development of Google Sites-based learning media integrated with 

Discovery Learning in elementary science learning. 

 

FINDINGS AND DISCUSSION 

Science Learning Observations 

Observations conducted at SDN 1 Cintarasa, Garut, on January 28th indicated that the 

science learning process for photosynthesis utilised learning media, but their use remained 

limited to conveying basic concepts. According to the two observers, the media used helped 

students understand the concept of photosynthesis in general, but were not yet designed to 

develop problem-solving skills. 

Learning activities began with a stimulus in the form of a YouTube video as an initial 

exploration. While the video provided a visual representation of the photosynthesis process, 

this activity was not followed by follow-up activities that encouraged students to engage in 

deeper analysis or reflection. Students tended to act as recipients of information without 

sufficient opportunities to construct knowledge independently. Furthermore, learning did not 

incorporate problem-based activities or case studies to develop students' higher-order 

thinking skills. The teacher did not provide contextual problems that required students to 

identify problems, analyse information, or formulate solutions related to photosynthesis. This 

indicates that learning was still focused on mastering concepts, rather than on applying 

concepts in real-life situations. The classroom observation process is presented Figure 1. 

 

 
Figure 1. Observation of Classroom Learning Activities 
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The observations show that learning activities were still predominantly teacher-

centred, where students mainly focused on watching instructional content displayed through a 

projector while the teacher explained the material verbally. Although visual media were used 

during the lesson, the learning process remained relatively passive because students were not 

actively engaged in exploration, investigation, experimentation, or collaborative problem-

solving activities. The figure also demonstrates that the learning media functioned primarily 

as a tool for information delivery rather than as an interactive learning environment that 

facilitates conceptual discovery. Students tended to receive explanations directly from the 

teacher without being encouraged to independently investigate scientific phenomena or 

construct understanding through inquiry processes. As a result, learning activities focused 

more on memorising concepts than developing higher-order thinking and problem-solving 

skills. 

Analytically, these findings indicate a gap between the student-centred learning 

principles promoted by the Merdeka Curriculum and the actual classroom practices observed 

in the field. The limited interactivity of the learning media reduced opportunities for students 

to participate actively in discovery-oriented learning activities. Therefore, the observation 

results strengthen the need to develop interactive web-based learning media integrated with 

the Discovery Learning approach to support exploration, conceptual understanding, and 

problem-solving skills in elementary science learning. 

 

Teacher and Student Interview Results 

The interview data were analysed through data reduction, data presentation, and 

conclusion drawing to identify the need for developing web-based learning media on 

photosynthesis. The findings revealed four main themes related to students’ conceptual 

understanding, classroom learning limitations, learning media needs, and students’ 

technological readiness. 

Students generally possessed a basic understanding of photosynthesis concepts at the 

factual and conceptual levels (C1–C2), particularly in identifying the materials and products 

involved in photosynthesis. However, both teachers reported that students experienced 

considerable difficulty in explaining the photosynthesis process, understanding the influence 

of environmental factors, and applying these concepts to real-life situations. As one teacher 

explained, “They already know the materials and products of photosynthesis, but 

understanding the application in daily life still needs improvement” (Teacher Interview/INT-

G1). Similarly, another teacher noted, “The most difficult part is understanding the process of 

photosynthesis and the effects of water and sunlight on plants” (Teacher Interview/INT-G2). 

These findings suggest that classroom learning has predominantly supported lower-order 

cognitive skills, while opportunities to develop conceptual understanding and analytical 

thinking remain limited. 

The interviews also revealed several challenges in implementing inquiry-oriented 

learning activities. Teachers explained that the extensive science curriculum, limited 

instructional time, and large class sizes restricted opportunities for exploration and practical 

investigation. One teacher stated, “Science material is very broad, while the available 

learning time is limited” (Teacher Interview/INT-G3), while another admitted, “I have never 

taken students outside for direct observation because of time limitations and the large number 

of students” (Teacher Interview/INT-G4). Students confirmed these conditions by describing 

learning experiences that were largely passive, with one student explaining, “Usually, we 

only watch videos without practising directly” (Student Interview/INT-S1). These responses 

indicate that classroom instruction remains dominated by teacher-directed activities, 

providing limited opportunities for observation, experimentation, and scientific problem 

solving. 
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Another important finding concerns the limitations of the learning media currently 

used in science classes. Teachers reported relying mainly on instructional videos obtained 

from online platforms because of limited preparation time and teaching resources, even 

though these materials did not always align with the intended learning objectives. One 

teacher commented, “Sometimes the videos do not match the learning goals, but I still use 

them because of limited time and resources” (Teacher Interview/INT-G5). The teacher 

further acknowledged that the available media were insufficient to facilitate higher-order 

thinking skills, stating, “The media are still not enough to support problem-solving activities” 

(Teacher Interview/INT-G6). Nevertheless, students responded positively to visual learning 

materials, with one student expressing, “Learning with videos is interesting and makes us 

more enthusiastic” (Student Interview/INT-S2). Although videos increased students’ 

motivation, the learning process remained largely one-way and provided few opportunities 

for active interaction or independent exploration. 

The interviews further demonstrated that students were generally familiar with digital 

technology and routinely used smartphones and applications such as YouTube and TikTok. 

However, teachers observed that students still had limited experience in using educational 

web-based learning platforms. As one teacher explained, “Students can use smartphones, but 

they still do not understand how to navigate websites properly” (Teacher Interview/INT-G7). 

Both teachers and students expressed the need for learning media that are more interactive, 

flexible, and accessible beyond classroom hours. One teacher stated, “I need learning media 

that students can access at home first so classroom learning becomes more effective” 

(Teacher Interview/INT-G8). Students also expressed positive expectations toward 

interactive digital learning, with one student commenting, “I am more excited when learning 

uses pictures, videos, and interactive activities” (Student Interview/INT-S3), while another 

added, “I want to try learning using web-based media” (Student Interview/INT-S4). 

The interview findings indicate that students require learning experiences that extend 

beyond memorising scientific concepts and provide greater opportunities for conceptual 

understanding, inquiry, and problem solving. At the same time, teachers require learning 

media that can overcome classroom constraints while supporting independent learning 

outside school. These findings collectively provide a strong empirical foundation for 

developing Google Sites-based learning media integrated with the Discovery Learning 

approach, which is expected to facilitate exploration-oriented learning, improve students’ 

conceptual understanding, and promote higher-order thinking skills in science learning. 

 

Student Needs Questionnaire Results 

The results of the student needs questionnaire were obtained from 41 respondents 

using a 1–4 rating scale. The analysis was conducted descriptively by examining the average 

value for each indicator to identify trends in student perceptions and needs in science 

learning, particularly regarding photosynthesis. 

 
Table 1. Science Learning Needs Analysis Questionnaire for Photosynthesis 

No  Question Average 

1. I find photosynthesis difficult to understand if it is only explained by the teacher. 2,46 

2. I'm still confused about how photosynthesis occurs in plants. 2,56 

3. The teacher's learning media make me interested in learning. 3,49 

4. I understand the lesson better with pictures or videos. 3,32 

5. I'm often asked to observe or try something when learning about photosynthesis. 2,54 

6. I like it when learning gives me the opportunity to find answers on my own. 3,12 

7. I have difficulty answering questions related to photosynthesis. 2,27 

8. I want to learn photosynthesis through activities that train my thinking and problem-

solving skills. 

2,83 

9. I'm interested in learning to use internet-based media like Google Sites. 3,12 
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10. I want learning media that can be accessed on my phone or laptop at any time. 3,61 

11. I learn more easily if lessons are presented with pictures, videos, and engaging 

activities. 

3,41 

12. I'm used to using my phone or laptop to study or search for information. 2,85 

 

The questionnaire results indicate that students still experience difficulties in 

understanding photosynthesis concepts, particularly when learning relies only on teacher 

explanations. This finding is reflected in the moderate average scores related to conceptual 

understanding and confusion about the photosynthesis process. In addition, students were not 

yet actively involved in observation or experimental activities, indicating that learning 

practices still provide limited opportunities for exploration and inquiry-based learning. On the 

other hand, students demonstrated strong interest in visual, interactive, and technology-based 

learning media. High average scores were found on indicators related to the use of pictures, 

videos, engaging activities, and flexible access through smartphones or laptops. Students also 

expressed positive attitudes toward learning activities that encourage independent exploration 

and problem-solving. These findings suggest that students require learning media that are not 

only visually attractive but also capable of facilitating active participation, conceptual 

exploration, and independent learning. 

Furthermore, students showed interest in using internet-based learning media such as 

Google Sites, indicating their readiness to engage with digital learning environments. 

However, the moderate score related to the use of technology for learning purposes suggests 

that students still require structured guidance in using digital media effectively. The 

questionnaire findings strengthen the results of observations and interviews, confirming the 

need to develop interactive web-based learning media integrated with Discovery Learning to 

support meaningful and problem-solving-oriented science learning. 

 

Learning Document Analysis 

Student Learning Outcome Analysis 

Based on learning outcome data from 41 students who met the minimum passing 

grade (KKM) of 75, it was clear that student learning outcomes remained suboptimal. The 

average quiz score of 68.65 and the evaluation score of 60 indicated that students generally 

had not achieved the established passing grade. The learning completion percentage on the 

quiz was 48.8%, while on the evaluation, it decreased to 41.8%. Thus, more than half of the 

students did not achieve the KKM, with 51.2% on the quiz and increasing to 58.2% on the 

evaluation. These findings indicate that classical learning completion remains in the low 

category. Furthermore, performance declined from the quiz to the evaluation. This indicates 

that students are relatively capable of answering simple or memory-based questions but 

experience difficulties with questions that require deeper conceptual understanding and 

higher-order thinking skills.  

This finding is consistent with interview results, which indicated that students remain 

at the lower cognitive level (C1–C2) and are not yet optimal at the application and analysis 

levels (C3–C4). The very wide range of scores, from 0 to 100, also indicates high 

heterogeneity in student abilities. This condition reinforces previous findings that students' 

independent learning abilities are not evenly distributed, necessitating learning media that 

accommodate these differences through flexible, iterative access. Furthermore, the low 

achievement in the evaluation indicates that students still view photosynthesis as abstract. 

Without the support of media that can visualise the process concretely, students tend to 

simply memorise concepts without understanding cause-and-effect relationships, resulting in 

a low ability to solve problem-based questions. 
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Analysis of Lesson Plan 

Analysis of the lesson plan shows that, in general, the lesson plan contains basic 

learning components, such as objectives, materials, and activity steps. However, there are 

several gaps between the lesson plans and actual needs in the field. First, from a learning-

strategy perspective, the activities in the lesson plan do not fully accommodate a student-

centred learning approach, particularly in terms of independent exploration and discovery of 

concepts. This is evident in the limited activities that involve students in direct observation, 

experimentation, or problem-solving. Second, from a learning media perspective, the tools 

used have not systematically integrated technology-based interactive media. The use of media 

is still supplementary and has not been designed as an integral part of the learning process 

that supports the achievement of learning objectives. Third, from the perspective of 

developing higher-order thinking skills, the learning activities in the lesson plan do not 

explicitly direct students toward analysis, evaluation, and problem-solving. This aligns with 

findings on student learning outcomes, which indicate low achievement in these aspects. 

The analysis of learning documents indicates a gap between the demands of science 

learning, which emphasises conceptual understanding and higher-order thinking skills, and 

learning conditions still dominated by conventional approaches. Learning outcome data show 

that the majority of students have not achieved mastery, particularly in in-depth 

understanding and problem-solving. Meanwhile, the analysis of lesson plan indicates that 

there is insufficient media support and learning strategies to address these issues. These 

findings reinforce the results of previous interviews and questionnaires, thus demonstrating 

the urgency of developing more interactive, flexible, and student-oriented learning media. In 

this regard, utilising web-based platforms such as Google Sites with an integrated Discovery 

Learning approach is relevant to addressing this need. The developed media is expected to 

function not only as a supplement but also as a primary tool in facilitating independent 

learning, visualising abstract concepts, and developing students' higher-order thinking skills. 

 

Discussion 

Elementary students’ understanding of photosynthesis remains limited to basic 

conceptual recognition rather than deeper conceptual reasoning and problem-solving. 

Although students were able to identify the materials and products of photosynthesis, they 

experienced difficulties in explaining causal relationships, environmental influences, and 

contextual applications of the concepts. This finding suggests that science learning has not 

yet optimally facilitated knowledge construction processes that support higher-order thinking 

skills. This condition aligns with the revised Bloom’s Taxonomy proposed by Anderson & 

Krathwohl (2001), which emphasises that higher-order thinking skills require learning 

experiences involving analysis, evaluation, and knowledge construction rather than 

memorisation alone. This condition reflects a mismatch between the objectives of the 

Independent Curriculum, which emphasises meaningful and student-centred learning, and the 

actual classroom practices that still rely heavily on memorisation-oriented instruction (Arafat 

et al., 2025; Kemendikbudristek, 2022).  Students require learning environments that support 

exploration, conceptual interaction, and inquiry-based activities rather than passive reception 

of information. This finding is also consistent with Hattie (2009), who argued that 

knowledge-construction-oriented learning has a stronger impact on learning outcomes than 

information-transmission approaches.  

Ramadhani & Ratnawulan (2022) demonstrated that Discovery Learning positively 

influences students’ higher-order thinking skills. Unlike previous studies that mainly focused 

on measuring the effectiveness of digital media after implementation, this study specifically 

highlights the importance of empirical needs analysis prior to media development. The 

findings confirm that understanding students’ conceptual difficulties, learning characteristics, 
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and classroom constraints is essential for designing learning media that are pedagogically 

relevant and capable of supporting higher-order thinking development in elementary science 

learning. 

The findings revealed that limited instructional time, large class sizes, and the 

dominance of teacher-centred learning significantly hindered the implementation of 

exploratory and discovery-oriented learning activities. As a result, students rarely engaged in 

direct observation, experimentation, or inquiry processes that could support meaningful 

conceptual understanding. Learning activities were primarily focused on content delivery, 

while opportunities for investigation and collaborative problem-solving remained limited. 

From a constructivist perspective, this situation indicates that the learning process has not yet 

provided sufficient scaffolding for students to actively construct knowledge through 

interaction and exploration. This finding is closely related to the theory of Bruner (1961), 

which emphasises that meaningful learning occurs when students are actively involved in the 

process of discovery.  

Similarly, Vygotsky (1978) highlighted the importance of social interaction and 

guided learning experiences in supporting cognitive development. The study demonstrates 

that the challenge in elementary science learning is not solely related to students’ cognitive 

ability, but also to the lack of instructional environments that facilitate active engagement and 

inquiry-based experiences. Research conducted by Alfieri et al (2011) further supports this 

finding by showing that discovery-based learning becomes more effective when accompanied 

by appropriate scaffolding. Therefore, this study contributes to constructivist digital learning 

research by emphasising that technology integration should not merely function as content 

delivery media, but as a learning environment that supports exploration, interaction, and 

guided discovery. 

Another important finding of this study is that students demonstrated strong interest in 

flexible and interactive digital learning media, particularly media accessible through 

smartphones and capable of integrating visual and exploratory learning activities. However, 

the study also found that students’ technological familiarity does not automatically indicate 

readiness for structured digital learning. Students still require simple navigation, guided 

activities, and contextual learning support to effectively use web-based learning platforms. 

This finding differentiates the present study from previous needs-analysis research that 

generally focused only on technological availability or media preferences. The current study 

contributes by identifying the relationship between students’ technological readiness, 

conceptual learning difficulties, and the pedagogical characteristics required for effective 

media development. Consequently, the findings suggest that developing web-based learning 

media should consider not only technical accessibility but also constructivist learning 

principles, cognitive scaffolding, and contextual learning needs.  

Google Sites has the potential to function not merely as a digital platform, but as a 

constructivist learning environment that integrates visual content, inquiry activities, 

contextual problems, and independent exploration into a flexible learning system. This 

finding is supported by Mayer (2020), who emphasised that interactive integration of verbal 

and visual information can improve conceptual understanding, and by Moreno (2006), who 

identified interactivity as an important factor in increasing cognitive engagement. In addition, 

research by Hermawati & Yulianto (2025) and Marhaini et al. (2025) showed that Google 

Sites-based learning media can improve student engagement, participation, and learning 

outcomes due to their accessibility and flexibility. Therefore, the contribution of this study 

lies not only in identifying the need for digital learning media, but also in providing an 

empirical and pedagogical foundation for designing needs-based digital learning 

environments in elementary science education. 
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CONCLUSION  

Elementary science learning on photosynthesis has not yet optimally developed 

students’ conceptual understanding and higher-order thinking skills. Students still tend to rely 

on memorisation and experience difficulties in understanding conceptual relationships and 

solving contextual problems. In addition, limited instructional time, large class sizes, and the 

use of less interactive learning media have hindered the implementation of exploratory and 

student-centred learning. The findings indicate the need to develop web-based learning media 

integrated with the Discovery Learning approach to support more interactive, flexible, and 

meaningful science learning. In this context, Google Sites has the potential to function as a 

constructivist digital learning environment that facilitates inquiry, independent exploration, 

and problem-solving activities. This study contributes by providing an empirical and 

pedagogical foundation for designing needs-based digital learning media aligned with 

students’ characteristics and the demands of 21st-century elementary education. However, 

this study was limited to the needs-analysis stage within a single elementary school context 

and did not yet include the development and implementation of the proposed media. 

Therefore, future research is recommended to continue into the stages of media development, 

implementation, and effectiveness testing in broader educational contexts.  
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