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Abstract 

This study aims to analyze the effectiveness of the Indonesian forest honeybee conservation e-
module on students' environmental literacy skills in natural resource management courses. This study 
uses a one-group pretest and posttest design. The sample in this study was 22 students of natural 
resource management class who were selected using the purposive sampling technique. The learning 
was carried out 5 times, starting with the pretest and ending with the posttest. The data collection 
instrument used a multiple-choice test of as many as 29 questions which were conducted online using 
google form. Data analysis using N-Gain Score. The results showed that the gain-score was 0.8. So, 
can be concluded that the effectiveness of the Indonesian forest honeybee conservation e-module is 
quite high in improving students' environmental literacy skills, especially in the aspects of ecological 
knowledge, conservation knowledge, the attitude in presenting data and information, scientific 
behavior (having curiosity and caring for the environment), and wise behavior and responsible. 
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1. Introduction  

 Institutions of higher education can play an integral role in the education and 
development of adult environmental literacy (Halimi et al., 2020; Hwang et al., 2020). People 
with higher levels of education tend to be more environmentally literate. Undergraduate 
students who become more environmentally literate during their college years will have a 
greater tendency toward pro-environmental behaviors as adults that can have a profound 
effect on the environment. Because the educational years spent in higher education are brief 
and formative, universities should use this time with students wisely and strategically (Lloyd‐
Strovas et al., 2018). Natural resource management is one of the courses that can be used 
to develop environmental literacy. One of the natural resources owned by Indonesia as a 
country with high biodiversity is forest honey bees. Honey bees are one of the potential forest 
resources to be developed in its cultivation. This is due to the abundant source of bee forage 
(almost all plants that produce flowers can be used as a food source) both from forest plants, 
crops, and estate crops (Setiawan et al., 2016). Forest beekeeping is defined by place i.e. 
the bee colonies are living within the forest and foraging on the nectar and pollen of forest 
trees. Forest beekeeping is not honey hunting,  which involves the taking of honeycomb from 
wild honey bee nests, located in natural cavities within the forest, usually hollow trees but 
also cavities in rocks, the ground, and cliffs (Requier et al., 2019). 

Beekeeping plays a major role in improving biodiversity and increasing crop 
production through pollination (Minja & Nkumilwa, 2016). Besides, being able to have high 
economic value, this honey bee commodity can also support the increase in income and 
welfare of the community. Thus, it can also be said that the development of forest honey 
bees, can be expected to support the optimization of the management and preservation of 
forest resources (Malamassam, 2020). Knowledge about forest honey bee conservation in 
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Indonesia is very important to be taught in the hope that attitudes and behaviors can 
contribute to building environmental literacy skills from students. 

Environmental literacy focuses on four main aspects (Maurer & Bogner, 2020; Veisi et 
al., 2019), namely: “affect” (environmental sensitivity, attitudes, and values); “behavior” 
(personal investment, responsibility, and active involvement); “knowledge” (e.g. question 
about the relationship to environmental behavior); and “skills” (e.g. derived from the Tbilisi 
document). Construction of meaning in environmental literacy does not occur through the 
attainment of ecological knowledge in isolation but as a result of information acquired from 
interactions with the environment. Knowledge, attitude, and behavior are often identified as 
essential components of environmental literacy. Knowledge requires the individual to 
comprehend information regarding the relationships between humans and natural systems, 
while attitude involves an individual’s beliefs, values, and feelings toward the natural world. 
Thus, environmental literacy is holistic and distinct from simple awareness or personal 
knowledge and developed within specific contexts, where behaviors can change as a result 
of changes in attitudes and knowledge (Lloyd‐Strovas et al., 2018). 

The delivery of knowledge can be done using teaching materials. One of the learning 
materials that students can use as independent teaching materials is an e-module. One of 
the advantages of this e-module is that it is equipped with a comprehensive topic discussion 
but with language that is easily understood by students. E-module is also equipped with 
pictures and videos that will clarify the contents of the topic so that the concept of the topic to 
be explained will be well visualized. E-module will also be equipped with instructions for 
conducting simple experiments, questions to test the user's ability as well as discussions so 
that the user will immediately get a correction of the questions being worked on (Purwanto et 
al., 2020; Sugiani et al., 2019). Using an e-module in learning activities makes skill improved 
than a conventional module, including environmental literacy skills (Arthur et al., 2019; 
Imaningtyas et al., 2015; Khasanah et al., 2017; Sahronih et al., 2019; Serevina, 2018; 
Sunarsih et al., 2020; Suwatra et al., 2018). Based on these problems, the effectiveness test 
of Indonesian forest honeybees’ conservation e-module on the ability of students’ 
environmental literacy in natural resource management courses. 

 

2. Method 

 This study uses a one-group pretest and posttest design (Figure 1) involving 22 
students of natural resource management class in the study program of biology at 
Universitas Negeri Malang that was selected with the purposive sampling. Data collection is 
done at the beginning before learning using e-module and at the end after using e-module. 
Learning takes place during 5 meetings. In one meeting, students learn one learning activity 
in e-module (e-module has 5 learning activities). Data retrieval is performed using multiple-
choice tests. The test is done online through the google form facility. The environmental 
literacy test instrument consists of 29 questions, the grid of which can be seen in Table 1. 

 
Pretest 

 
Treatment or Intervention 

 
Posttest 

O1  X1  O2 
 

Figure 1. One-group pretest and posttest design (Leedy & Ormord, 2013) 
 
Table 1. Grid of environmental literacy tests 

No Environmental Aspects Problem Number Multiple Choice Types 

1 Ecological Knowledge 1, 2, 3, 4, 5, 6, 7, 9, 
11, 12, 13, 14, 18, 
23, 25 

Multiple choice (4 options with 1 
correct answer, choosing the 
wrong answer will be worth 0) 

2 Knowledge of Local 
Wisdom 

10, 15, 19, 22, 24 Multiple choice (4 options with 1 
correct answer, choosing the 
wrong answer will be worth 0) 
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No Environmental Aspects Problem Number Multiple Choice Types 

3 Knowledge of the 
Benefits of Honey Bees 
for Health 

8, 21 Multiple choice (4 options with 1 
correct answer, choosing the 
wrong answer will be worth 0) 

4 Conservation Knowledge 2, 16, 17 Multiple choice (4 options with 1 
correct answer, choosing the 
wrong answer will be worth 0) 

5 The attitude in Presenting 
Data and Information 

26 Multiple choice (4 options with 
multiple scores, no wrong choice 
or 0 value) 

6 Scientific Behavior 
(Having Curiosity and 
Caring for the 
Environment) 

27 Multiple choice (4 options with 
multiple scores, no wrong choice 
or 0 value) 

7 Wise Behavior and 
Responsible 

28 Multiple choice (4 options with 
multiple scores, no wrong choice 
or 0 value) 

8 Participate in Nature 
Conservation Activities 

29 Multiple choice (4 options with 
multiple scores, no wrong choice 
or 0 value) 

   
Data analyzed using N-Gain score. The N-Gain score (g) is matched by the 

effectiveness category in Table 2. The formula calculates the N-Gain Score (g)  (Hake, 1999) 
as follows: 
 

𝑔 =
pretest score−posttest score

100−pretest score
                                       (1) 

 
Table 2. The effectiveness category based on N-Gain score (g) (Hake, 1999) 

N-Gain Score (g) Effectiveness Category 

g < 0,3 Low Effectiveness 
0,7 > g > 0,3 Medium Effectiveness 

g > 0,7 High Effectiveness 

 

3. Result and Discussion 

Results 
Environmental literacy is a learning approach that seeks to increase student 

involvement through the use of the environment as a learning resource. This approach 
assumes that the learning activities will attract students if what is learned is taken from the 
environment, so what is learned is related to life and beneficial to the environment. The 
environmental approach means linking the environment in a teaching and learning process 
where the environment is used as a learning resource. To understand the material that is 
closely related to daily life, environmental approaches are often used. So, it can be said that 
the environment around is a source of learning that can be optimized for the achievement of 
quality educational processes and outcomes (Mansir & Karim, 2020; Marhaeni et al., 2018; 
Ramadan et al., 2020). Based on the results of environmental literacy analysis 22 students in 
the natural resource management class obtained an average pretest value of 55,4 and an 
average posttest value of 90  with the description of the average results of environmental 
literacy in each aspect can be seen in Table 3. 
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Table 3. Summary of N-Gain score (g) analysis results on student environmental literacy 
ability 

No Environmental Aspects Average of N-Gain  (g) Category 

1 Ecological Knowledge 0,8 High Effectiveness 
2 Knowledge of Local Wisdom 0,5 Medium 

Effectiveness 
3 Knowledge of the Benefits of 

Honey Bees for Health 
0,6 Medium 

Effectiveness 
4 Conservation Knowledge 0,9 High Effectiveness 
5 The attitude in Presenting Data 

and Information 
1,0 High Effectiveness 

6 Scientific Behavior (Having 
Curiosity and Caring for the 
Environment) 

0,7 High Effectiveness 

7 Wise Behavior and Responsible 1,0 High Effectiveness 
8 Participate in Nature Conservation 

Activities 
0,4 Medium 

Effectiveness 

Overall Average 0,8 High Effectiveness 

 
Based on the summary of the results of the analysis N-Gain score (Table 3), it can be 

known that the effectiveness of Indonesian forest honeybees’ conservation e-module is 
highest in improving aspects of the attitude in presenting data and information and aspects of 
wise behavior dan responsible (g = 1,0) and the lowest in improving the aspect of 
participating in nature conservation activities (g = 0,4). While Gain score (g) obtained for the 
overall aspect of environmental literacy is 0,8. This indicates that the effectiveness of the 
Indonesian forest honeybees’ conservation e-module is quite high in improving students' 
environmental literacy skills. 

According to some previous research results, the use of integrated science teaching 
materials integrated with the use of technology media, such as e-modules, can improve the 
literacy ability of learners (Imaningtyas et al., 2015; Suryanti et al., 2018). E-module is that it 
is equipped with a comprehensive topic discussion but with language that is easily 
understood by students (Logan et al., 2021; Widyastuti & Susiana, 2019). The e-module is 
also equipped with pictures and videos that will clarify the contents of the topic so that the 
concept of the topic to be explained will be well visualized (Asrial et al., 2019, 2020). The e-
module will also be equipped with instructions for conducting simple experiments, questions 
to test the user's ability as well as discussions so that the user will immediately get a 
correction of the questions being worked on (Purwanto et al., 2020; Sugiani et al., 2019).  

Contributions of teaching materials in changing a person's behavior towards the 
environment can be seen in the content of teaching materials through strategies by changing 
the way of thinking of learners first through the development of students' thinking skills to get 
decisions and have the willingness to act (Krnel & Naglic, 2009; Taqiyyah et al., 2017). 
Content in the learning materials included general scientific terms and knowledge that 
applied to the local communities and could be used in classrooms with students. The 
learning materials served the dual purpose of allowing students and teachers to construct 
their knowledge of local ecological structures and to be actively engaged in the learning 
process. Directly related to and implicit in this focus on local knowledge construction in the 
learning materials was the inclusion of constructivist pedagogy that has been noted is an 
important component of environmental literacy. The learning materials utilized the 
constructivist approach by allowing students to work with local and meaningful real-life 
situations that personally affected them (Locke et al., 2013; Schneiderhan-Opel & Bogner, 
2020). In the Indonesian forest honeybees’ conservation e-module, environmental literacy 
and local wisdom are inserted in each learning activity so that students are familiar with 
questions related to ecological knowledge and knowledge of local wisdom.  
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High levels of environmental knowledge stimulate a university student’s concern, 
attitudes, and personal responsibility toward environmental protection. More specifically, 
environmental knowledge was reported to be a significant predictor of environmental 
concern, attitudes, and responsibility. Environmental knowledge had significant indirect 
relationships with environmental attitudes and responsibility. An adult with more knowledge 
of environmental issues tends to care about the environment more in everyday life and 
shows more favorable emotional bonding toward the environment. In this aspect, as 
suggested by some researchers, environmental knowledge regarded as a cognitive 
component of environmental literacy could be used effectively to explain some affective 
components, namely concerns, attitudes, and personal responsibility (Teksoz et al., 2012). 

 Undergraduate students who become more environmentally literate during their 
college years will have a greater tendency toward pro-environmental behaviors as adults that 
can have a profound effect on the environment (Lloyd‐Strovas et al., 2018). Small changes in 
a person's behavior can have a big impact (Littledyke, 2008). Tbilisi declaration defines an 
environmentally literate person as one who is aware and sensitive to the total environment; 
understands environmentally associated problems; acquires values and concern for the 
environment and participates in environmental protection; acquires skills for solving 
environmental problems and works for the solution of the environmental problems. An 
environmentally literate citizen recognizes environmental problems when they arise; 
evaluates environmental issues before acting; prefers long-range benefits; takes action for 
solving environmental problems; recognizes lifelong learning about environmental problems; 
recognizes the human-nature relationship; treats public and private property with the same 
respect; recognizes the needs of future generations; recognizes the impact of population 
increase on the depletion of the natural resources; works to maintain the diversity of the total 
environment (Teksoz et al., 2012). 

Factors that can affect environmental literacy can be grouped into (Arnon et al., 2015; 
Genc & Akilli, 2016; Shamuganathan & Karpudewan, 2015; Vaninee et al., 2016; Veisi et al., 
2019) 4 categories, namely: personality factors (perception of moral responsibility, 
environmental concern, environmental sensitivity, locus of control, environmental attitudes 
and responsibility, verbal commitment, values, etc.); cognitive factors (knowledge and skills); 
demographic factors (age, gender, income, residence, parental education level, etc.); 
external factors (external influences, pressure groups, opportunities to choose different 
actions, etc.). 

 

4. Conclusions and Suggestions  

Based on the results of the study, the effectiveness of the Indonesian forest 
honeybee’s conservation e-module is quite high in improving students' environmental literacy 
skills, especially in the aspects of ecological knowledge, conservation knowledge, the 
attitude in presenting data and information, scientific behavior (having curiosity and caring for 
the environment), and wise behavior and responsible. While the effectiveness of e-modules 
for other aspects of environmental literacy such as knowledge of local wisdom, knowledge of 
the benefits of honey bees for health, dan participation in nature conservation activities can 
be more optimized by conducting field studies on honeybees. 
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