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Abstract 

This research involved 19 postgraduate students majoring on Science Education at one university in 

Surabaya who were programming Earth and Space Sciences course. The objective of this research is to 

measure students’ ability in designing a lesson plan for sustainable education on environmental issues 

around volcanoes by integrating education for sustainable development (ESD) competence. Descriptive 

quantitative analysis was employed to assess the lesson plans developed by the students. In general, the 

results showed that the lesson plans were less contextual to support the improvement of decision-making 

abilities on the environmental issues, the emergence of environmental awareness among students, 

encouragement to the students to have sense of belonging to the environment, and fostering critical 

analysis of various environmental phenomena. The results suggest further efforts to improve professional 

competence of the postgraduate students in developing geoscience learning instruments, particularly 

related to integrate the ESD competence into lesson plans. 
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Merancang Pembelajaran Geosains untuk Pembangunan Berkelanjutan: Sebuah Penilaian 

Kompetensi Profesional bagi Mahasiswa Pascasarjana Program Pendidikan IPA 

 

Abstrak 

 

Penelitian ini melibatkan 19 mahasiswa program pendidikan sains pascasarjana di salah satu universitas 

di Surabaya yang mengambil mata kuliah Ilmu Pengetahuan Bumi dan Antariksa. Tujuan dari penelitian 

ini adalah mengukur kemampuan siswa dalam merancang rencana pembelajaran untuk pendidikan 

berkelanjutan berdasarkan isu lingkungan di sekitar gunung api dengan mengintegrasikan kompetensi 

ESD. Metode yang digunakan adalah analisis deskriptif kuantitatif berdasarkan hasil penilaian terhadap 

rencana pembelajaran yang telah dikembangkan oleh mahasiswa. Hasil penelitian menunjukkan bahwa 

rencana pembelajaran kurang terkait untuk mendukung peningkatan kemampuan pengambilan keputusan 

pada isu lingkungan, munculnya kesadaran lingkungan di kalangan siswa, mendorong siswa untuk 

memiliki rasa memiliki terhadap lingkungan, dan memupuk analisis kritis terhadap berbagai fenomena 

lingkungan. Berdasarkan hasil penelitian dapat disimpulkan bahwa kompetensi profesional mahasiswa 

pascasarjana dalam mengembangkan instrumen pembelajaran geosains perlu ditingkatkan. Siswa belum 

mampu mengintegrasikan kompetensi ESD ke dalam rencana pelajaran. 

Kata Kunci: pembelajaran geosains, ESD, kompetensi profesional 
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I. INTRODUCTION 

Sustainable development is now becoming 

an important issue in preparing the global 

community to face the emerging challenges on 

environmental changes globally. This concept 

has emerged as a response to environmental 

problems due to the impacts of social life [1]. 

Sustainable education is believed to ensure all 

people obtaining knowledge, values, and skills 

for better life and society in a sustainable way 

[2,3] and  help students to minimize the gap 

between local and global issues [4].  

 

The great idea of Education for Sustainable 

Development (ESD) is to equip students with 

interdisciplinary sustainable competences 

through student-centered and  pluralistic-

democratic learning strategies [5]. This idea is 

highly relevant to the concept of geoscience 

education that is expected to realize the 

sustainability on Earth [4],  which aims to 

ensure that all inhabitants of the planet Earth 

have knowledge of the natural processes that 

shape the physical environment and understand 

how human activities’ impacts on the Earth on 

the local, regional and global scales [6]. In 

addition, it focuses on improving the 

http://creativecommons.org/licenses/by-nc/4.0/
https://doi.org/10.26740/jpfa.v8n2.p61-70
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understanding of the emerging challenges to the 

communities related to natural disasters, natural 

resources, economics, and ecological systems 

[3,7].  

The ESD program is a new innovation and 

very potential to be implemented and developed 

in Indonesia. ESD is more focused on 

developing the attitudes and skills of the 

communities to deal with regional and global 

issues related to environmental aspect through 

education [8] and able to make ease life as well 

as finding relevant solutions upon the issues [1]. 

Although it has been introduced by UNESCO 

since 2005, this program is less concerned 

seriously in related with the development of 

science education programs in higher education 

[9]. Given the high risks of natural disasters in 

Indonesia due to its geological and 

geographical location, the ESD program is 

considered very important to be implemented 

with the aim of being able to build community 

resilience in the face of the changing 

geographic phenomena.  

The environmental issues and sustainable 

development program are inseparable 

conncetion [10-12]; for this reason [13], 

education should emphasize and related the 

learning process with the Earth context which 

is part of the process of developing human 

resources and strengthening the environmental 

education. From this, it is expected to create 

knowledgeable communities who are able to 

manage the environment in various approaches 

responsibly. 

One indicator of the success in integrating 

ESD competence of in this context is the ability 

of the postgraduate students to design a lesson 

plan as one of the fundamental components for 

professional teachers. The lesson plan is a key 

factor in education process [14] and may help 

to ensure the unidirectional learning with the 

objectives of the curriculum and illustrates the 

success of learning in the assessment units [15].  

 

 

Currently, the number of lesson plans 

which integrate ESD competence, in particular 

related to the environmental issues, is only quite 

few [16]. Therefore, this research focuses on 

the ability of the postgraduate students to 

develop lesson plans which integrate the ESD 

competences, namely acting and making 

decisions, increasing environmental awareness, 

thinking about the various alternatives to the 

emerging problems, fostering sense of 

belonging to the environment, and having a 

critical analysis of natural phenomena from 

different perspectives [16]. From this study, it 

is expected that the students are able to (i) build 

appropriate explanations based on experience, 

discuss and explain the concepts based on their 

understanding, and (ii) apply the knowledge 

acquired and skills developed to solve real 

problems by requiring information integration 

from several disciplines, both related with 

science and other major (interdisciplinary 

context) [17]. 

The purpose of this research is to measure 

the ability of postgraduate students in creating 

lesson plans by integrating ESD competences 

based on the environmental issues. The 

rationale for the measurement is the importance 

of an effort to develop students’ skills in 

designing contextual learning in science 

education.  

 

II. RESEARCH METHOD 

This is a quantitative descriptive study with 

the focus on the critical study of the ability of 

postgraduate students (n=19) in developing a 

lesson plan based on environmental issues 

around volcanoes by integrating the ESD 

competences. The postgraduate students 

involved were attending Earth and Space 

Sciences course of 2017/2018, majoring on 

Science Education Program. The profile of the 

participants is presented in Table 1. 
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Data were obtained from the results of 

questionnaires distributed to the participants 

in the form of students’ responses toward the 

lesson plans being developed based on the 

ESD consisting of the environmental issues 

that have been offered and also critical 

assessments of the lesson plans.  

 

III. RESULTS AND DISCUSSION  

The concept of good education is in 

accordance with the needs of the community 

and clear with limited impact [18] and helping 

to create professional individuals [19]. The 

success of sustainable education is indicated by 

the changes in people’s behaviors in 

strengthening environmental resilience and 

instilling awareness of climate change within 

the community [20]. ESD can be categorized as 

innovation in science education program. It is 

believed to create new approaches in science 

learning as characterized by new directions and 

cultures in education both in content and 

learning methods [2].  

The ability to integrate ESD competences, 

for instance in geosciences learning, is 

important for the students majoring on science 

education and studying at graduate level. This 

position is related to the efforts to formulate an 

ideal learning design in accordance with the 

needs of schools and community to prepare the 

education institutions in providing optimal 

services for learners with education program 

that puts concern with the emerging global 

issues. 

To this paradigm, universities should be 

able to accommodate such topics related to 

sustainable environmental changes and 

directed to new strategies, so that the 

universities are more likely prepared to facing 

changes in the future [21,22]. The main 

objective of this demand is to equip the 

students to understand how to interact with 

society as well as the environment in order to 

minimize the risks and potential impacts of 

human activities [23]. 

One reason why students majoring on 

science education are required to learn about 

education for sustainable development (ESD) 

is this program is to combine several aspects, 

namely environmental issues with social 

changes and economic growth  [5]. It is 

believed to become fundamental strategy to 

prepare the students to give more 

contributions in supporting the sustainability 

of society to the environmental changes. 

Table 2. Students’ responses toward lesson plans based on ESD 

Statements Attitude scale (%) 

SDA DA U A SA 

ESD is a new material in Earth and Space 

Science learning 

0 0 0 10.53 89.47 

ESD is a very interesting material 0 0 10.52 21.05 63.16 

ESD competences can be integrated into 

Earth and Space Science learning 

0 5.26 15.79 36.84 42.11 

ESD is very important for students 0 0 0 21.05 78.95 

SDA: Strongly Disagree; DA: Disagree; U: Undecided; A: Agree; SA: Strongly Agree 

 

Table 1. Students’ frequency distribution based on class and gender 

Variables  Classes Number of participants Male Female 

Postgraduate students 

majoring on Science 

Education Program 

IPBA 2017 A 9 1 8 

IPBA 2017 B 4 0 4 

IPBA 2017 C 6 1 5 
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In addition, ESD is believed to 

encourage the students be more active in 

learning participations, especially in terms of 

asking questions, analysing issues, critical 

thinking and making decisions [24]. To find 

out the students’ responses toward the lesson 

plans developed by the postgraduate students 

based on ESD is presented in Table 2.  

Based on the students’ responses, it is 

obvious that the ESD materials are essential 

for students majoring on Science Education, 

in particular in Geoscience topic. Even though 

it is still considered as a new content in Earth 

and Space Science course, the topic receives 

more concerns among postgraduate students.  

However, in understanding the roles of 

ESD content, the students are not yet fully 

convinced of the integration of ESD 

competences in science learning. There are 

some students (5.26%) who did not agree if 

the sustainable development competencies 

can be integrated into the Earth and Space 

Science materials. 

 

In relation with the ability of the 

postgraduate students to develop the lesson 

plan, statistical analysis was conducted to 

determine whether or not there were 

differences in the abilities of each class. 

Considering the small number of participants, 

the class was conditioned into two groups; 

Group 1 was IPBA17 A with the number of 

participants of 9 students and Group 2 was 

IPBA17 B+C with the number of participants 

of 10 students. 

In Table 3, it is known that there is a 

significant difference in terms of the average 

scores between Group 1 and Group 2. It means 

that in average, the ability of the students in 

Group 1 was better than Group 2 in in 

developing the lesson plan. Based on the 

Levine’s test for equality of variances, it is 

known that there were differences in the 

ability of the students to prepare the lesson 

plan for each group. This can be seen from the 

output significance value (2 tailed) of 

0.011<0.050 (Table 4), meaning that there 

was an average difference between the two 

groups in developing the lesson plan. 

 

 

The lesson plan developed by each 

student was designed based on the 

environmental issues, e.g. matural destruction 

around the volcanoes. The topic is considered 

highly relevant to ESD programs that address 

the environmental concerns. There are four 

aspects to assess the lesson plan, namely:  (1) 

relevance of lesson plans with the 

environmental issues, (2) the accuracy of 

selecting the learning strategies, (3) the 

suitability of the teaching media used, and (4)  

conformity of materials with education levels.  

Table 3. Mean and standard deviation values about the ability of 

preparing a lesson plan        

 Group N Mean SD 

LP Group 1 9 85.0000 5.02494 

Group 2 10 79.4000 3.53396 

 

Table 4. T-test to determine the relationship of ability to arrange a lesson plan in each 

group 

  F Sig. T df Sig. (2-tailed) 

LP Equal variances assumed 1.155 .298 2.834 17 .011 

Equal variances not assumed   2.781 14.205 .015 
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Based on the results of a critical review 

of the lesson plans that have been developed 

by the postgraduate students majoring on 

Science Education Program, the ability of the 

students in developing lesson plan is good, 

particularly in relation to the suitability of 

lesson plans with the environmental issues 

and the  learning materials with education 

level. However, the accuracy of selecting 

suitable learning strategies is likely low. The 

students are believed to need supervision in 

terms of selecting suitable learning strategies 

that may accommodate the five ESD 

competences. As an illustration of the lesson 

plans is presented in Figure 1.

 

 

Figure 1. The lesson plans profile was developed by students 

 

Most teachers acknowledge that the lesson 

plans may determine the quality of education 

[14] and become one of basic indicators for 

being a professional teacher [25]. This means 

that the ability to develop a lesson plan is very 

fundamental for prospective science teachers 

as well [26]. Lesson  plans are employed to 

organize knowledge content to be conveyed to 

students in learning process [27].  

Based on the process of the development 

of the lesson plans, there were some students 

who did not understand the characteristics of 

appropriate learning strategy in 

accommodating problem-solving skills of the 

students in the area of geoscience. Students 

have been fastened by rigid learning models, 

prioritizing the assessment of scientific 

process skills that are theoretical, and have not 

focused on the ability to solve problems. 

Some lesson plans still employed Jigsaw type 

cooperative models and beach ball type 

discussions which are considered less relevant 

to the objectives of geoscience learning. 
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Table 5. Integration of ESD competences in a lesson plan based on the environmental 

issues 

No ESD competences Percentage (%) 

1 Acting and making decisions 10.52 

2 Increasing environmental awareness 15.78 

3 Thinking about various alternatives to problems 10.52 

4 Growing a sense of belonging to the environment 10.52 

5 Having a critical analysis of the phenomenon from 

different perspectives 

5.26 
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Based on the assessment of the lesson 

plans developed (see Table 5), it can be shown 

that the ability of students to integrate the ESD 

competences is relatively low. The level of the 

new lesson plans come to the limit of raising 

environmental awareness, while other ESD 

competences such as acting and making 

decisions, thinking about alternatives to solve 

problems and growing sense of belonging to 

the environment cannot yet be fully integrated 

into the learning process as indicated from the 

lesson plans.  

The ability of the students to integrate 

ESD competences in science learning is not a 

simple task. In the context of teaching 

practices, teachers are required to have such 

competences to create a conducive learning 

atmosphere, selecting proper and suitable 

learning approaches that suit the individual’s 

background and students’ abilities (levels); 

the right selection and utilize of the methods 

could become the opportunities to actively 

engage students in learning process [18], 

which in turn will improve students’ 

competence. To achieve this setting, the 

graduate students should really understand 

which important competences and be able to 

utilize in learning activities. This is a bit 

contrary to the results of previous research 

which stated that there is no significant 

relationship between ESD competences of the 

students and the actual awareness and 

perspectives of students related to sustainable 

development program [16]. To optimize this 

ability, developing ESD content knowledge is 

needed as it is an essential element in teaching 

practices [28], and it should become education 

priority which is in accordance with the 

emerging sustainable professional 

development [26].  

The results of this study are very 

important to expose and represent the ability 

of postgraduate students majoring on Science 

Education to develop lesson plans in 

geoscience learning. The ability to integrate 

environmental issues in learning activities is 

expected to be able to help the community to 

solve problems related to environmental 

changes. At the end, geoscience learning 

which is ineffective as it does not fit the needs 

of the community [29] can be minimized.  

 

IV. CONCLUSION 

There are some interesting findings related 

to the ability of the postgraduate students in 

developing lesson plans by integrating ESD 

competences, namely: (i) ESD is an essential 

material for postgraduate students majoring on 

Science Education Program, (ii) the ability of 

students to develop lesson plans ESD based is 

good, but still weak in selecting appropriate 

learning strategies for problem-solving skills, 

(iii) students who are not able to integrate ESD 

competences are expected to give more 

attention on the preparation of lesson plans 

which accommodates environmental issues. 

Despite the fact that the results of this study are 

likely not optimal, the integration of sustainable 

development in education is very potential in 

building public awareness on the emerging 

environmental changes both locally and 

globally. 
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