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Abstract 

 This research aims to analyze the need for the development of geophysics learning media 

in universities, especially in the context of relevance to technological developments and 

environmental issues. The method used is quantitative descriptive with data collection techniques 

through observation and distribution of questionnaires to lecturers and students at two 

universities that hold geophysics courses. The results of the study show that learning outcomes at 

both campuses still focus on basic competencies, such as understanding geophysical concepts, 

practicum skills, and field data analysis. However, new competencies related to the application of 

technology such as artificial intelligence (AI), machine learning, and big data have not been 

explicitly accommodated. In terms of learning media, the use of reference books dominated (40%), 

followed by presentation slides (27%), learning videos (20%), and teaching aids (13%), which 

showed the tendency to use conventional media. In addition, the integration of geophysics learning 

materials with environmental issues is still low, with only 33% integrated and 67% not integrated. 

These findings show the need for the development of geophysics learning media that is more 

interactive, contextual, and adaptive to technological developments and global challenges. This 

research provides an important basis for curriculum innovation and the development of learning 

media that support 21st century learning outcomes. 
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The following revision improves the grammatical structure and academic tone of the 

original text while preserving its core meaning. The revisions focus on enhancing clarity, precision, 

and scholarly presentation of ideas related to geophysics education. 

Geophysics, a branch of earth science, examines the physical properties of the Earth 

through mathematical and physical approaches (Chandra et al., 2021). At the tertiary level, 

geophysics curricula frequently encompass abstract and complex concepts, including seismic 

waves, gravitational fields, and soil resistivity. Student comprehension of these concepts depends 

significantly on the clarity of instructional delivery and the efficacy of learning media employed 

(Chenrai, 2021). Geophysics education necessitates profound understanding of both theoretical 

concepts and practical applications, enabling students to connect geophysical principles with real-

world phenomena (Masyruhan et al., 2020). Consequently, selecting instructional materials 

relevant to students' experiences is critical for effective learning outcomes (Lestari, 2023). 

Despite technological advancements, geophysics instruction in numerous universities 

remains predominantly characterized by conventional methodologies, such as traditional lectures 

and static PowerPoint presentations. The scarcity of interactive learning media capable of 

visualizing complex concepts limits educational effectiveness (Syahrizal et al., 2022). This 

limitation contributes to students' inadequate conceptual understanding, diminished interest in 

the subject matter, and reduced active participation in the learning environment. Furthermore, 

geophysics education should foster high-level thinking skills among students, enabling them to 

develop advanced cognitive abilities (Heru & Suparno, 2019). 

Contemporary developments in information technology facilitate the creation of diverse 

digital learning media incorporating animation, simulation, and interactive applications to 

enhance geophysics education (Rizal et al., 2022). However, prior to developing relevant and 

effective instructional media, a comprehensive needs assessment is essential. This assessment 

must examine existing pedagogical practices, identify challenges encountered by faculty and 

students, and determine preferences regarding media formats. The methodologies and media 

utilized in content delivery significantly influence student comprehension and academic 

achievement (Imran et al., 2023). 

Creative and innovative instructional designs serve as essential components in motivating 

student engagement. Enhancing educational quality, particularly in quantitative disciplines such 

as geophysics, is crucial for rendering complex material more accessible and comprehensible to 

students (Utami, 2019). Contemporary challenges including environmental sustainability, energy 

resource management, and food security demand specialized attention, requiring geophysics 
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graduates capable of contributing data-driven solutions and sophisticated geophysical models 

(Stewart, 2021). Innovation in geophysics education through technological integration has thus 

become imperative. The educational sector must continuously adapt to technological 

advancements to improve instructional quality across learning processes (Berlian, 2021). 

This research aims to analyze requirements for developing effective geophysics learning 

media in higher education institutions. The findings will establish a foundation for designing and 

implementing instructional media aligned with student and faculty requirements and the 

distinctive characteristics of geophysical subject matter 

 

METHOD 

This study employs a quantitative descriptive research design to systematically assess the 

necessity for developing specialized learning media in geophysics curricula at the university level. 

The investigation was conducted at two institutions: Alauddin State Islamic University of Makassar 

and Makassar State University. Data collection incorporated structured observation protocols and 

Likert-scale questionnaire administration to ensure methodological rigor. 

 

Data Collection Framework 

Classroom observations were implemented through systematic monitoring of pedagogical 

activities, focusing on three critical dimensions: instructional media utilization, student 

participation levels, and emergent challenges during knowledge transfer. These observations 

adhered to standardized protocols to capture an authentic representation of current geophysics 

education practices, particularly regarding the integration of technological tools and student-

instructor interactions. 

Supplementing observational data, a validated questionnaire utilizing a five-point Likert 

scale was administered to two key stakeholder groups: undergraduate students enrolled in 

geophysics courses and faculty members responsible for course delivery. The survey instrument 

encompassed multiple dimensions, including: 

1. Perceived efficacy of existing instructional media 

2. Identified knowledge gaps in comprehending geophysical concepts 

3. Stakeholder preferences for next-generation educational tools 

4. Anticipated functional requirements for proposed learning media. 

 

Sampling Strategy and Analysis 
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The study employed purposive sampling to select participants directly engaged in 

geophysics education, ensuring respondents possessed substantive experience with current 

pedagogical approaches. This targeted sampling methodology enhanced data relevance while 

maintaining alignment with the research objectives. Collected data underwent descriptive 

statistical analysis to identify predominant patterns in user requirements and media preferences, 

with particular emphasis on recurring themes across both institutional contexts. 

Through this dual-method approach, the research establishes a comprehensive needs 

assessment framework that bridges observed classroom practices with quantitatively measured 

stakeholder expectations. The integration of observational and survey data enables triangulation 

of findings, strengthening the validity of conclusions regarding media development priorities in 

geoscience education. 

 

RESULT 

The scope of the observation encompasses curriculum analysis, evaluation of learning 

media usage, and assessment of the integration of environmental issues within the learning 

process. Each aspect is detailed as follows. 

 

Curriculum Analysis 

Curriculum analysis at UIN Alauddin Makassar and Makassar State University was 

conducted through a combination of observation, document review, and interviews. This process 

involved examining curriculum documents, particularly the stated Learning Outcomes (CP). The 

document review provided an overview of the Geophysics course learning outcomes, summarized 

in Table 1. 

Table 1. Summary of Geophysics Learning Outcomes 

University Learning Outcomes 

UIN Alauddin 

Makassar 

Mastery of fundamental physics concepts and their applications in 

geophysics. 

Ability to analyze geophysical phenomena based on scientific data. 

Proficiency in using geophysical measurement and analysis tools. 

Demonstration of a scientific, critical, and responsible attitude in 

geophysical studies. 

Makassar State 

University 

Mastery of basic physics, mathematics, and computing concepts as 

foundations for geophysical analysis. 
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Competence in managing and applying experimental methods and 

instrumentation in geophysical education and research. 

Ability to develop learning media and innovations grounded in applied 

physics. 

Analytical thinking skills in studying geophysical phenomena and their 

applications. 

 

Both institutions emphasize foundational competencies, including understanding 

geophysical concepts, practical skills in laboratory work, and field data analysis. However, the 

curricula do not comprehensively address emerging competencies aligned with technological 

advancements and industry demands, such as the application of artificial intelligence (AI), 

machine learning, and big data analytics in geophysics. 

 

Analysis of Learning Media Usage 

The analysis of learning media utilization was conducted using questionnaires aimed at 

capturing lecturers’ practices in geophysics instruction. The questionnaire results provide insights 

into the types of media employed by lecturers during the teaching process. Figure 1 illustrates the 

distribution of media usage. 

 

                 Figure 1. Distribution of Learning Media Used in Geophysics Instruction 

According to the questionnaire, 27% of lecturers use PowerPoint slides, 40% rely on 

reference books, 13% utilize teaching aids, and 20% incorporate learning videos. These findings 

indicate a predominant preference for reference books as the primary learning media in 

geophysics courses. 
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Analysis of Integration of Learning Materials with Environmental Issues 

Lecturers’ perspectives on the integration of environmental issues into geophysics learning 

materials were assessed through questionnaire responses. The results are presented in Figure 2. 

Figure 2. Integration of Environmental Issues into Geophysics Learning Materials 

 

The data reveal that only 33% of the learning materials incorporate environmental issues, 

whereas 67% do not integrate such topics. This suggests that the majority of geophysics curricula 

currently lack sufficient integration of environmental concerns within their content. 

The scope of observation implementation includes curriculum analysis, analysis of the use 

of learning media, and analysis of environmental integration of learning. The description of each 

is explained as follows.  

The results of this study indicate that the current geophysics curricula at UIN Alauddin 

Makassar and Makassar State University primarily emphasize fundamental competencies such as 

understanding core concepts, practical skills, and data analysis. However, they lack incorporation 

of emerging technological competencies, including artificial intelligence, machine learning, and 

big data analytics, which are increasingly relevant to the field. 

Regarding learning media, lecturers predominantly rely on traditional reference books, 

with limited use of interactive or digital media, such as videos or teaching aids. This suggests a 

need to diversify and modernize instructional resources to enhance student engagement and 

comprehension. 

Furthermore, the integration of environmental issues into geophysics learning materials 

remains minimal, with only one-third of the content reflecting such concerns. This highlights a 

significant gap in aligning geophysics education with contemporary environmental challenges. 
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Overall, these findings underscore the necessity for developing innovative, technology-

enhanced learning media that incorporate both advanced technological competencies and 

environmental integration to better meet the evolving demands of geophysics education. 

 

DISCUSSION 

Based on the content of the learning materials, although fundamental topics such as 

seismology, geoelectric, geomagnetism, and basic geophysical measurements remain the primary 

focus, the integration of emerging technologies and advanced concepts-such as the application of 

machine learning in geophysical data analysis and big data techniques-remains very limited. 

Environmental issues, while acknowledged as significant, are introduced only in broad terms, 

primarily within the contexts of geological disasters and climate change. Topics related to 

geophysical exploration for environmental conservation and disaster mitigation have begun to be 

incorporated but have yet to be developed as a more comprehensive part of the curriculum. This 

situation necessitates that lecturers adapt to contemporary demands and evolving conditions 

(Siregar et al., 2021). 

Overall, both the learning outcomes and instructional materials at the two universities 

continue to emphasize foundational knowledge and the application of conventional practical 

skills. Updates are required in both areas by integrating the latest technological advancements 

and deepening the coverage of environmental topics to better align with industry requirements 

and the rapid progression of scientific knowledge. The incorporation of new technologies and 

cutting-edge geophysical concepts is essential (Stewart, 2021). 

Observations of the learning process reveal several issues: (1) The instructional approach 

remains predominantly teacher-centered, with most activities consisting of straightforward 

explanations and question-and-answer sessions, resulting in passive student engagement and 

limited involvement in exploratory or real-world problem-solving activities; (2) Learning methods 

are largely confined to lectures and discussions, lacking active learning techniques such as 

simulations, project-based learning, or the use of interactive technologies that could enhance 

student participation, especially in geophysics, which ideally should be practice- and application-

oriented; (3) There is no evidence of structured discussion formats, such as scientific debates, case 

studies, or project-based learning, thereby underutilizing students’ potential for critical and 

creative thinking. If this situation persists, it may adversely affect the quality of graduates, 

rendering them less competitive in the workforce (Akhyaruddin, 2022). Therefore, improving 

geophysics education requires a paradigm shift from teacher-centered to student-centered 
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learning, emphasizing the development of critical thinking, problem-solving skills, and creativity 

(Ashar, 2019). 

Although lecturers provide summaries of the material and outline subsequent lesson 

plans, formative assessments-such as quick quizzes or app-based evaluations-are not routinely 

employed to directly measure student comprehension. Consequently, lecturers lack concrete data 

regarding the extent to which students have achieved the established learning objectives 

(Kristiyanti, 2021). This highlights the need for innovation in assessment methods, media, and 

techniques to make the learning process more interactive, application-oriented, and responsive 

to advances in science and technology within the field of geophysics (Pinto et al., 2021). 

As a discipline that investigates the Earth’s physical properties and dynamic processes, 

geophysics plays a strategic role in addressing environmental challenges, including natural 

disaster mitigation (e.g., earthquakes, tsunamis, landslides), sustainable natural resource 

exploration, and climate change (Indriana et al., 2021). Integrating environmental issues into 

geophysics education not only enriches students’ understanding of geophysical phenomena but 

also fosters critical awareness of how geophysics can contribute to environmental preservation 

and human well-being (Leininger‐Frézal et al., 2023). 

Without such integration, geophysics education risks becoming less applicable and 

contextual, depriving students of opportunities to develop competencies necessary for applying 

geophysical principles to real-world societal problems (Jedličková et al., 2023). Therefore, it is 

imperative to strengthen the development of instructional materials that connect geophysical 

concepts with environmental protection efforts, climate change adaptation, and data-driven 

disaster management using geophysical technologies. This approach is vital to preparing 

graduates who are not only academically proficient but also environmentally conscientious. 

 

CONCLUSION 

Based on the findings of this research, it is evident that the development of geophysics 

learning media in universities continues to encounter notable challenges. Regarding learning 

outcomes, the surveyed universities prioritize fundamental competencies, including 

comprehension of geophysical concepts, practical skills, and field data analysis. However, these 

achievements have yet to fully incorporate emerging competencies pertinent to recent 

technological advancements and industry demands, such as the application of artificial 

intelligence (AI), machine learning, and big data analytics within geophysics. 
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The questionnaire analysis revealed that lecturers primarily utilize reference books (40%), 

followed by presentation slides (27%), learning videos (20%), and teaching aids (13%). This 

indicates that geophysics education remains largely conventional, with limited adoption of 

interactive digital media that aligns more closely with advancements in educational technology. 

Furthermore, the integration of environmental issues into geophysics learning materials 

remains relatively limited. A significant majority (67%) of respondents indicated that the taught 

material was not integrated with environmental concerns, whereas only 33% reported such 

integration. This underscores the necessity for developing learning materials that are more 

contextual and relevant to contemporary global challenges, including climate change and 

environmental sustainability. 

In summary, these results highlight the critical importance of developing geophysical 

learning media that not only reinforce the understanding of foundational concepts but also 

integrate cutting-edge technologies and contemporary issues to meet the demands of 21st-

century education. 
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