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Abstract---This development research aims at determining validity 

measurement of environmental literacy and environmental ethics 
instruments. Assessment of environmental literacy is considered 

important to determine students' ability to understand environmental 

concepts and to apply that knowledge in every action in their daily 

lives is. Meanwhile, environmental ethics assessment is intended to 
find out the attitudes and behavior of students towards the 

surrounding environment. This is a development research using the 

Oriondo and Dallo-Antonio's model, which was modified according to 
development needs, consisting of the initial planning and drafting 

stage of the instrument, the validation and trial, and the final 

instrument preparation. The validity analysis of environmental literacy 
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instruments was carried out in two stages, namely content validity 

and construct validity, while that of the environmental ethics 
instrument was undertaken by using the Aiken 'V Validity Coefficient 

and inter rater reliability. The environmental literacy instrument was 

declared valid and all items (22 items) could be used, with a very high 
test reliability test (r-Spearman = 0.950). Meanwhile, the 

environmental ethics instrument was stated to have moderate validity 

with Aiken index of 0.794 and Cronbach's Alpha reliability of 0.883, 

so that both instruments were worthy of being used for retrieving 
research data. 

 

Keywords---Environmental ethics, Environmental literacy, Evaluation 
tools, Instrument, Research & development. 

 

 
1   Introduction 

 

Nature and the environment provide various benefits for human life and 
civilization. One form of utilization carried out by humans is in the field of 

tourism. A person's ecological view is generally a subjective belief about the 

relationship between humans and nature that forms certain basic concepts 

related to attitudes, beliefs, and behavior towards the environment (Lwo et al., 
2017). Utilization of nature and the environment as natural tourism objects and 

destinations has an impact on increasing and accelerating economic development, 

job creation and investment in the cheapest category (Buccellato et al., 2010; 
Hakan et al., 2015; Veisi et al., 2019). However, if this development and 

utilization is not managed wisely and is exploited excessively, it will have an 

impact on environmental damage on a larger and wider scale, which will 
eventually break the economic chain for the community itself. Therefore, for the 

sake of environmental sustainability for future generations, it is deemed 

necessary to introduce environmental literacy and ethics to every individual, 
starting from the world of education. The environmental literacy term mentioned 

by (The Texas Natural Resource/Environmental Literacy Plan, 2017) stated 

environmental literacy is knowledge, skills and the ability to understand, analyze 

opportunities and overcome challenges in natural resources. The North American 
Association for Environmental Education (NAAEE) uses the environmental literacy 

term to include knowledge, abilities, dispositions, and behaviors that allow 

students to make decisions and act to overcome environmental problems. (Artun, 
2016) states that individuals can be said to have good environmental literacy 

skills if they provide solutions to environmental problems, investigate events, use 

technology in the process of finding solutions. In fact, individuals with all abilities 
are considered to have good environmental literacy skills, if they can become 

individual innovators. Thus environmental education is one of the most promising 

research areas for improving environmental literacy (Atabek-Yiğit et al., 2014; 
Boca & Saraçli, 2019). 

 

Environmental literacy cannot be separated from environmental ethics because 
basically the competencies and objectives of environmental literacy foster 

attitudes and behaviors concerning with the environment. Contended 

environmental ethics is a discipline focusing on the way humans treat nature 
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(Marfai, 2019; Veisi et al., 2019; Wapner & Matthew, 2009) also explained 

environmental ethics does not only talk about human behavior towards nature, 

but also about the relations between all life in the universe, namely the 

relationship among humans that affects nature, human relations with other living 
things or with nature overall. 

 

Based on the mandate of the Law of the Republic of Indonesia No. 32 of 2009 
concerning Environmental Protection and Management, especially Article 65 

paragraph 2, states that one of the rights of the community is to receive 

environmental education. In this regard, various efforts have been made to 
support the implementation of environmental education, one of which is to 

develop instruments that can be used to evaluate the learning process related to 

one's environmental literacy and ethics. The assessment instrument developed 
certainly has a specific objective and purpose. We can simply mention that the 

assessment instrument is a tool used by educators as a reference in giving 

conclusions to the teaching and learning process. (Voulvoulis & Burgman, 2019) 

stated that the assessment carried out by educators provides feedback about the 
effectiveness of teaching and gives students the results of the progress of their 

studies. The development of environmental literacy and ethics instruments is 

intended to measure knowledge, attitudes, behaviors, and skills (Chu et al., 2007; 
Wardani et al., 2018; Yalcin & Yalcin, 2017). At this time the complexity of 

environmental problems in various countries. However, there is still a lack of 

research on how to reduce the effects of environmental problems. Some studies 
have focused on eliminating the effects of environmental problems, while others 

have considered preventing these problems because it is an easier and more 

effective way. Environmental education is one of the fields of research that is 
needed in preventing the impact of environmental problems ((Ardoin et al., 2020; 

Ergin, 2019). 

 

The main reason for environmental problems is the unconscious human activity 
(Gündüz, 1998). For this reason, humans must take responsibility for providing 

solutions. Therefore, through the development of literacy and environmental 

ethics instruments in the educational process, it is hoped that it will increase 
environmental awareness to wisely manage the environment with good ethics. The 

most important way to solve environmental problems is by environmental 

education and producing students who have environmental literacy and 
environmental ethics. Thus, the literacy must be determined and developed. 

There has been a lot of research on the development and validation of 

environmental related instruments. For example, (Yeşilyurt et al., 2013) have 
developed an instrument to determine student attitudes towards environmental 

problems. (Özsevgeç et al., 2010) developed the environmental literacy scale for 

prospective teachers. (Uzun & Sağlam, 2006) developed an environmental attitude 

scale for high school students. 
 

This development research was carried out to determine the construction of 

environmental literacy and environmental ethics instruments. Environmental 
literacy assessment is considered important to determine the extent to which 

students' ability to understand environmental concepts and apply that knowledge 

in every action in their daily lives is. Nevertheless, environmental ethics 
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assessment is intended to find out the attitudes and behavior of students towards 

the surrounding environment. 
 

This development research aims at determining validity measurement of 

environmental literacy and environmental ethics instruments. Assessment of 
environmental literacy is considered important to determine students' ability to 

understand environmental concepts and to apply that knowledge in every action 

in their daily lives. Thus, the question of this research is how are the results of 

the measurement of the validation of environmental literacy instruments and 
environmental ethics instruments for adults’ education.. 

 

2   Materials and Methods 
 

General Background 
 
This development research aims at determining the construction of environmental 

literacy and ethics instruments. The instruments produced in this development 

research were test and non-test instruments. The development of this 
environmental literacy and ethics instruments was carried out by employing the 

(Oreondo & Antonio, 1984), which was modified according to development needs, 

consisting of the initial planning and drafting stage of the instrument, the 

validation and trial stages, and the final instrument preparation stage. The steps 
to develop an instrument for environmental literacy and ethics assessment are 

shown in Figure 1. 

 
The subjects were selected by using purposive sampling method in which they 

were chosen if they had passed basic ecology class. Specifically, in this case, the 

subjects had passed Ecology and Environmental Problems class, so that they 
have an initial understanding of environmental issues. The subjects in this study 

were biology education students at one of the LPTK in Banda Aceh City. 
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Figure 1. Steps for developing instruments for environmental literacy and ethics 

 

Participants 

 
This study involved six experts to validate environmental literacy and 

environmental ethics instruments. The experts consist of six experts in measuring 

biology education from Yogyakarta State University, Indonesia, Universitas 
Serambi Mekkah, Indonesia, Syiah Kuala University, Indonesia, and UIN Ar-
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Raniry Indonesia. This study also involved 150 students as a sample at one of the 

universities in Banda Aceh, Indonesia. Sampling in this study used a cluster 
sampling technique to determine samples that were not based on individuals but 

based on class groups. 

 
Instrument and Procedures 
  

Determination of the tested instruments and the grid of each instrument is 

carried out through a screening process involving experts with focus group 
discussion techniques. Assessment analysis on the validity of environmental 

literacy test was done by using expert tests, namely by conducting content 

validity to measure the accuracy of the learning material used and construct 
validity to figure out the consistency of the question. The formula used for the 

construct test are pearson product moment, level of difficulty, discriminating 

power shown, spearman brown reliability correlation test (Stiggins, 1994; Turney 
& Thomas, 1972). The validity of environmental ethics instruments was developed 

by using the Content Validity Coefficient - Aiken’s V (Aiken, 1985). Furthermore, 

the measurement of inter-rater reliability of the assessment results of 
environmental ethical instruments was conducted by experts. The developed 

environmental literacy outline as an indicator for compiling research instruments 

is presented in Table 1. 

 
Table 1 

Content outline of enviromental literacy test items 

 

Compotency 
Specific 

Compenents 
Indicators 

Item 

No. 

Knowledge  Ecological 

knowledge  

Knowledge about: 

Physical and ecological systems 

Issues related to the environment 
Some solutions to environmental problems 

Strategies for community participation and 

action 

1 

2 

5 
10 

11 

12 
13 

14 

Attitude   Verbal 

Commitment 

 Enviromental 

Sensitivity  

Having sensitivity 

Attitude and concern with the environment 

Assumption of personal responsibility 

Locus of control / Self-efficacy 
Motivation, and intention to act 

4 

7 

15 

17 

Cognitive 
Skill 

 Plan for Issue 
Investigation 

 Identification 

of Issues 

 Issue Analysis 

Identifying environmental problems 
Analyzing environmental problems 

Investigating environmental problems 

Evaluating and making personal judgments 
about environmental issues 

Using evidence and knowledge to choose and 

maintain something in solving problems 

3 
6 

8 

9 
16 

Behavior  Real Commitment 

(Pro-Environment 

Actions) 

Involvement in intentional behavior and habits, 

individually or collectively, which works to solve 

current problems and prevent new problems 

18 

19 

20 
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The content outline of environmental ethics instruments is shown in Table 2 

below. 

Table 2 
Content outline for enviromental ethics assessment 

 

Enviromental 

Ethics 

Principles 

Indicators 
Conservation 
Actions 

Item 
No. 

Respect for 

nature 
 Having a moral obligation to respect fellow 

human being.  

 Having a moral obligation to respect other 

human.  

 Having a moral obligation to respect nature 

and the environment 

Taking Care 

   Maintaining 

1 

3 

5 

Responsibility 

Principles 
 Working together (or individuals) to protect 

and preserve nature 

 Working together (or individuals) to prevent 

natural damage 

 Working together (or individuals) to restore 
damage to nature  

 Reminding each other in protecting and 

preventing damage to nature 

Taking care 

Maintaining  

Improving 

4 

6 

9 

13 

No Harm 

Principles 

 

 Having attitudes and actions that do not 

harm and threaten other living things in 

nature 

 Having attitudes and actions that look after, 

protect, take care and preserve nature 

Taking care 

Maintaining  

Improving 

2 

7 

11 
15 

Compassion for 
and concern 

with nature 

principles  

 Having love and concern with nature and 

other living things 

Taking Care 
Maintaining 

8 
14 

Cosmic 

solidarity 

principles 

 Having self control to avoid behavior that 

damages the environment 

 Having an attitude that opposes any actions 

that damage nature 

Taking Care 

Maintaining 

 

10 

12 

 

Data Analysis 
 

The Statistical Package for the Social Sciences (SPSS, version 22.0) was used to 

analyse the data. After eliminating the forms that were thought to be involuntary 
responses, item analyses were accomplished. Reliability analyses were done using 

the calculation of Cronbach’s Alpha coefficient and split-half reliability coefficient 

that measured the internal consistency estimates of the test scores of the scale. 
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3   Results and Discussions  

 
Measurement of Environmental Literacy Instrument 
 

The description of each instrument that has been successfully developed is 
presented as follows. Environmental literacy instruments are in written tests in 

the form of multiple choices with 5 alternative choices (A, B, C, D, and E), which 

consists of 22 test items. This environmental literacy instrument is used to 

determine whether or not there are changes in students' environmental literacy 
after they experience the learning process about the environment. 

 

The initial assessment (content validity) of 20 items was through expert expertise 
assessment, by giving a check (√) in the "valid" or "invalid" column. The results of 

the initial assessment can be concluded that the test questions compiled are valid 

and can be used after experiencing some improvements and changes, both from 
the structure of the sentence, language, and question displays. 

 

Table 3 
Expert assessment of environmental literacy test items 

 

No Suggestion Item No. Summary 

1 Improving the completeness of the 
structure of words and sentences used 

1, 2, 3, 4, 5, 6, 7, 8, 9, 
10, 11, 12, 13, 14, 15, 

16, 17, 18, 19, 20 

Every part of 
questions can 

be applied to 

assess the 
environmental 

literacy after 

revising.  
 

2 Simplifying sentences that are too long 
to save time 

1, 2, 3, 8, 11, 13, 18 

3 Paying attention to the consistency of 

the question 

1, 2, 3, 7, 8, 10, 11, 12, 

15, 17, 18, 20 
4 The size of the image must be 

proportional 

9, 19 

5 Adding item items to materials that is 
considered lacking 

21, 22 

 
Furthermore, the advice given is related to the addition of items to the material 

that was considered still lacking. Thus, the questions that initially only contained 

20 items were revised to become 22 items. Two items of questions that had been 
added to the environmental literacy test were classified as ecological knowledge 

competencies. The part of revised questions are remade to be a new instrument 

test. The instrument of this test was then tested its construct validity to the 
subject so that the questions became valid and worthy of being used as an 

evaluation tool. The results of the test validity on the questions are shown in 

Table 4. 
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Table 4 

Test results for the developed environmental literacy tests 

 

Item 

No. 

Item Validity  Level of Difficulty  Item Discrimination 
Summary 

( r ) Category  Number Category Number Category 

1 0,575 Moderate 0,683 Moderate 0,300 Sufficient T* 

2 0,646 High 0,317 Moderate 0,233 Sufficient T* 

3 0,547 Moderate  0,700 Moderate 0,267 Sufficient T* 

4 0,776 High 0,683 Moderate 0,500 Good T* 

5 0,677 High 0,667 Moderate 0,467 Good T* 

6 0,596 Moderate 0,333 Moderate 0,267 Sufficient T* 

7 0,623 High 0,317 Moderate 0,367 Sufficient T* 

8 0,682 High 0,350 Moderate 0,367 Sufficient T* 

9 0,640 High 0,317 Moderate 0,367 Sufficient T* 

10 0,445 Moderate 0,317 Moderate 0,233 Sufficient T* 

11 0,490 Moderate 0,667 Moderate 0,400 Sufficient T* 

12 0,623 High 0,317 Moderate 0,300 Sufficient  T* 

13 0,768 High 0,667 Moderate 0,533 Good T* 

14 0,684 High 0,683 Moderate 0,433 Good T* 

15 0,682 High 0,350 Moderate 0,367 Sufficient T* 

16 0,517 Moderate 0,600 Moderate 0,267 Sufficient T* 

17 0,692 High 0,333 Moderate 0,400 Sufficient T* 

18 0,519 Moderate 0,667 Moderate 0,333 Sufficient T* 

19 0,535 Moderate 0,683 Moderate 0,367 Sufficient T* 

20 0,559 Moderate 0,700 Moderate 0,333 Sufficient T* 

21 0,462 Moderate 0,667 Moderate 0,267 Sufficient T* 

22 0,594 Moderate 0,317 Moderate 0,300 Sufficient T* 

Test Reliability Assessment  = Very High ( r-Spearman = 0.950) 

The number of questions used   =  22 

The number of questions eliminated =  0 

Description: T* = Test items can be used. 
 

Measurement of Enviromental Ethics Instrument 
 

Environmental ethics instruments developed were in the form of observation 
sheets, consisting of 15 items where the assessor/observer who will use this 

instrument can give an assessment by giving points "1" or "0" in accordance with 

the activities carried out by students. Point one is given for activities that have 
been carried out/implemented and "point 0" for activities that have not been 

carried out/ have not been implemented. This environmental ethics instrument 

is used to find out how students behave towards the environment during their 
participation in the learning process about the environment. 

 

Furthermore, once the instrument is assembled, the process continued with the 
validation stage of the environmental ethics instrument. Assessment was carried 

out by experts and practitioners (lecturers) by giving a check mark (√) to the 

column corresponding to the aspects to be assessed, consisting of the content 

feasibility, construction, and language aspects. The interpretation was that if the 
agreement index was less than 0.4, the validity was low; if the agreement index 
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was between 0.4-0.8, the validity was moderate, and if it was more than 0.8, the 

validity was high (Retnawati, 2016). The results of the validation of the 
environmental ethics observation sheet are shown in Table 5. 

 

Table 5 
Validation of the developed observation sheet for environmental ethics 

 

Test Items 
Assessors 

∑s 
V                             

(∑s/[n(c-1)] 
Summary 

E1 E2 E3 E4 E5 E6 

1 
Score ( r ) 5 5 4 5 4 5 

22 0,917 High Validity 
S 4 4 3 4 3 4 

2 
Score ( r ) 5 4 4 4 4 5 

20 0,833 High Validity 
S 4 3 3 3 3 4 

3 
Score ( r ) 3 4 3 4 4 5 

17 0,708 
Moderate 

Validity S 2 3 2 3 3 4 

4 
Score ( r ) 5 5 4 5 4 4 

21 0,875 High Validity 
S 4 4 3 4 3 3 

5 
Score ( r ) 5 3 3 4 4 5 

18 0,750 
Moderate 

Validity S 4 2 2 3 3 4 

6 
Score ( r ) 5 3 4 4 4 4 

18 0,750 
Moderate 
Validity S 4 2 3 3 3 3 

7 
Score ( r ) 5 5 4 4 4 3 

19 0,792 
Moderate 
Validity S 4 4 3 3 3 2 

8 
Score ( r ) 5 5 4 5 4 4 

21 0,875 High Validity 
S 4 4 3 4 3 3 

9 
Score ( r ) 3 3 3 4 4 5 

16 0,667 
Moderate 

Validity S 2 2 2 3 3 4 

10 
Score ( r ) 3 3 3 4 4 4 

15 0,625 
Moderate 

Validity S 2 2 2 3 3 3 

11 
Score ( r ) 5 4 4 4 4 4 

19 0,792 
Moderate 

Validity S 4 3 3 3 3 3 

12 
Score ( r ) 5 5 4 5 4 5 

22 0,917 High Validity 
S 4 4 3 4 3 4 

13 
Score ( r ) 4 4 4 4 4 4 

18 0,750 
Moderate 

Validity S 3 3 3 3 3 3 

14 
Score ( r ) 5 5 4 5 4 5 

22 0,917 High Validity 
S 4 4 3 4 3 4 

15 
Score ( r ) 4 4 4 4 4 4 

18 0,750 
Moderate 
Validity S 3 3 3 3 3 3 

Final Result 0,794 
Moderate 
Validity 

Description: E = Expert; L = Lecturer 

 
Based on the coefficient analysis of the content validity (Aiken’s V), it can be 

concluded that the observation sheet containing 15 questions related to 

environmental ethics was valid and feasible to use as environmental ethics 
instrument, with Aiken’s V value of 0.794 with the medium validity category. After 

conducting the validation by experts and practitioners, the reliability test was 

conducted to measure the level of understanding among the assessors toward the 
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instrument developed by using inter-rater reliability, which is presented as follows 

(Table 6). 

 

Table 6 
Statistics of reliability environmental ethics assessment 

 

Cronbach's Alpha N of Items 

0,883 6 

 

Based on Cronbach's Alpha reliability value of 0.883> 0.60, it can be stated that 

all question items in the observation instrument for environmental ethics are 
reliable and consistent. Furthermore, based on the Intraclass Correlation 

Coefficient value of 0.883, it can be said that reliability between experts is 

satisfactory (Table 7). 
 

Table 7 

Intraclass correlation coefficient environmental ethics assessment 
 

 

Intraclass 

Correlationb 

95% Confidence Interval F Test with True Value 0 

Lower 

Bound 
Upper Bound Value df1 df2 Sig 

Single 
Measures 

0.558a 0,406 0,715 8,564 29 145 0,000 

Average 
Measures 

0.883c 0,804 0,938 8,564 29 145 0,000 

 
Thus, after going through various stages in the development of instruments 

starting from the planning and drafting stage of the instrument, the instrument 

validation and trial, the revision and final preparation stages of the instrument, 

the final results of experts' and practitioners' validation show that the instrument 
for environmental literacy and environmental ethics assessment has met the valid 

and reliable category so that it is ready to be used in taking research data. The 

test instruments developed can then be used for data collection related to 
environmental literacy, and non-test instruments can be used to retrieve data 

related to environmental ethics. Environmental literacy test instruments are 

declared valid and reliable, and all items (22 items) can be used, with a very high 
reliability test (r-Speman = 0.950). Meanwhile, the environmental ethics 

instrument is stated to have moderate validity with Aiken index of 0.794, and 

Cronbach's Alpha reliability value of 0.883, so that it is feasible to use for data 
retrieval. 

 

Discussion 
 
The results of product development in this study are a set of environmental 

literacy and environmental ethics assessment instruments, were generated by 

using the (Oreondo & Antonio, 1984). The formulation of environmental literacy 
and ethics instruments is carried out as part of the evaluation process that aim to 

improve student literacy and environmental ethics. According to (Lwo et al., 2017) 

teachers should be concerned with environmental issues and discuss 
environmental topics in their classrooms, indicating a high percentage (89.6% 
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and 85.0%, respectively). Many research results (Goulgouti et al., 2019; Sadik & 

Sadik, 2014; Tuncer et al., 2007) reveal the importance of increasing 
environmental literacy. Overall, teachers were found to be more concerned about 

environmental ethics, and believed that educating people about environmental 

ethics was a long process. This research provides several implications for scholars 
who are concerned with the environment and ethics.   

 

The assessment grid is prepared by determining aspects and indicators of 

environmental literacy abilities that are in accordance with the material in ecology 
lectures. Based on the results of the FGD, the environmental literacy 

competencies to be achieved in this study are (1) knowledge component 

(cognitive): knowledge of the physical and ecological systems and knowledge of 
environmental issues, (2) affective components: environmental sensitivity and 

attitudes towards the environment , (3) competence component (cognitive skills): 

identifying environmental issues, analyzing environmental issues, making plans 
for investigating environmental issues, and (4) responsibility behavior 

components (Chu et al., 2007; Hollweg et al., 2011; Nasution, 2016). Currently, 

environmental damage has occurred, therefore through the educational process it 
is necessary to develop students' environmental literacy in order to overcome 

environmental damage (Alvarez-García et al., 2018; Dolenc Orbanić & Kovač, 

2021). According to (Kaya & Elster, 2019; Keinonen et al., 2016) environmental 

literacy is the main effective capital for environmental conservation. The 
characteristics of environmental literacy are increased awareness, attitudes, 

values, and knowledge of the environment, as well as being able to work together 

responsibly to protect the environment (Aminrad et al., 2013; Ardoin et al., 2020). 
Based on those content outline and indicators, 20 test items were devised. The 

multiple-choice test was chosen because this test can measure various stages of 

ability, both understanding, affective components, cognitive skills, and 
responsibility behavior. In addition, this form of test also provides convenience 

when conducting an assessment, with minimal time, so that the scoring results 

can be immediately known. 
  

The characteristics of the environmental literacy test instrument had the level of 

difficulty of 0.515, which means that the level of difficulty of the questions was in 

the medium category.  Test items are considered ideal, if they are not too easy 
and not too difficult (Stiggins, 1994; Turney & Thomas, 1972). Thus, based on the 

assessment of the difficulty index, it is known that the items compiled have met 

the ideal criteria. Meanwhile, the item discrimination was 0.348, which means 
that the problem had a item discrimination index in sufficient categories. Based 

on discriminatory analysis, if the result is negative, the item cannot be used and 

must be discarded (Stiggins, 1994; Turney & Thomas, 1972). The categories 
obtained from each test item are "enough" and "good", and are not negative, so all 

test items can be used.  

 
Moreover, the instrument test reliability was very high with the value of 0.950. 

Based on the analysis, it can be concluded that the test instrument containing 22 

items related to environmental literacy was valid and feasible to use. Validity and 
reliability of test items are considered important because these will determine the 

quality of the research data that has been collected and at the same time avoid 

the occurrence of data errors because the valid and reliable instrument has been 
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declared ready and feasible to use (Banerjee et al., 2014; Md Ghazali, 2016; 

Yalcin & Yalcin, 2017; Yanto et al., 2019). Similar to the environmental literacy 

instrument, the assessment grid is prepared by determining aspects and 

indicators of environmental ethics abilities that are in accordance with the 
material in ecology lectures. Based on the results of the FGD, the instrument was 

constructed based on the Principles of Environmental Ethics (Keraf, 2010), which 

only covered five principles including respect for nature, responsibility principles, 
No Harm Principles, compassion for and concern with nature principles, and 

cosmic solidarity principles. Based on this, the importance of environmental 

literacy and ethical instruments in understanding various environmental crises 
and raising awareness about environmental issues is also supported by several 

studies (Alagoz & Akman, 2016; Carmi & Alkaher, 2019; Ergin, 2019). Students 

must have awareness about environmental literacy and ethics to solve problems 
(Metin et al., 2011). 

 

4   Conclusion 

 
Environmental literacy instruments were constructed based on four things, 

namely knowledge competencies (cognitive), affective competencies, cognitive skill 

competencies, and responsibility behavior competencies. With the characteristics 
seen in the level of difficulty with the value of 0.515, the difficulty level of the 

questions is in the medium category. Meanwhile, based on the item 

discrimination index of 0.348, it is considered being sufficient. Observation 
instruments for Environmental ethics were constructed based on environmental 

ethical principles, which consisted of respect for nature, responsibility principles, 

No Harm principles, compassion and concern for nature principles, and cosmic 
solidarity principles. Based on the validity test results by experts and 

practitioners on each instrument item that had been developed, both 

environmental literacy instruments and environmental ethics instruments show 

that all instrument items meet the requirements to be used as instruments for 
measuring and evaluating students' activity during the learning process. 

Implications for further research is needed to develop and test the environmental 

ethics and literacy instruments through the implementation of other levels of 
education in order to obtain more feasible and valid instruments to improve 

environmental literacy and ethics. In addition, the development of environmental 

literacy and ethics instruments can be carried out by other researchers in 
accordance with needs, especially for material that has not been contained in the 

instruments we have developed. It can also be undertaken by increasing the 

number of items (questions) based on existing indicators so that they can improve 
accuracy of assessment. 

 

Acknowledgments 

 
The sincere thanks go to all those involved in this research. Experts and lecturers 

from various educational institutions, namely Yogyakarta State University 

Indonesia, Universitas Serambi Mekkah Indonesia, Syiah Kuala University 
Indonesia, and UIN Ar Raniry Indonesia. The author appreciates all participants 

and colleagues from UIR Ar Raniry who contributed to the success of this 

research. 
 



         7636 

References 

 
Aiken, L. R. (1985). Three coefficients for analyzing the reliability and validity of 

ratings. Educational and Psychological Measurement, 45(1). 

https://doi.org/10.1177/0013164485451012 
Alagoz, B., & Akman, O. (2016). A study towards views of teacher candidates 

about national and global environmental problems. International Journal of 

Research in Education and Science, 2(2). 

https://doi.org/10.21890/ijres.69093 
Alvarez-García, O., Sureda-Negre, J., & Comas-Forgas, R. (2018). Assessing 

environmental competencies of primary education pre-service teachers in 

Spain: A comparative study between two universities. International Journal of 
Sustainability in Higher Education, 19(1). https://doi.org/10.1108/IJSHE-12-

2016-0227 

Aminrad, Z., Sayed Zakariya, S. Z. B., Samad Hadi, A., & Sakari, M. (2013). 
Relationship between awareness, knowledge and attitudes towards 

environmental education among secondary school students in Malaysia. World 

Applied Sciences Journal, 22(9). 
https://doi.org/10.5829/idosi.wasj.2013.22.09.275 

Ardoin, N. M., Bowers, A. W., & Gaillard, E. (2020). Environmental education 

outcomes for conservation: A systematic review. Biological Conservation, 241. 

https://doi.org/10.1016/j.biocon.2019.108224 
Artun, H. (2016). Examining the influence of projects carried out with 

technological tools on pre-service teachers’ levels of environmental literacy. 

Journal of Baltic Science Education, 15(2). 
https://doi.org/10.33225/jbse/16.15.173 

Atabek-Yiğit, E., Köklükaya, N., Yavuz, M., & Demirhan, E. (2014). Development 

and validation of environmental literacy scale for adults (ELSA). Journal of 
Baltic Science Education, 13(3). https://doi.org/10.33225/jbse/14.13.425 

Banerjee, S., Rao, N. J., Ramanathan, C., & Ramesh, V. (2014). Design of valid 

summative assessment instruments in formal higher education programs. 
Proceedings - IEEE 6th International Conference on Technology for Education, 

T4E 2014. https://doi.org/10.1109/T4E.2014.52 

Boca, G. D., & Saraçli, S. (2019). Environmental education and student’s 

perception, for sustainability. Sustainability (Switzerland), 11(6). 
https://doi.org/10.3390/su11061553 

Buccellato, T., Webber, D., White, S., Ritchie, F., & Begum, S. (2010). The 

economic impact of tourism across regions and nations of the UK. Economic 
and Labour Market Review, 4(5). https://doi.org/10.1057/elmr.2010.67 

Carmi, N., & Alkaher, I. (2019). Risk literacy and environmental education: Does 

exposure to academic environmental education make a difference in how 
students perceive ecological risks and evaluate their risk severity? 

Sustainability (Switzerland), 11(22). https://doi.org/10.3390/su11226350 

Chu, H. E., Lee, E. A., Ko, H. R., Shin, D. H., Lee, M. N., Min, B. M., & Kang, K. 
H. (2007). Korean year 3 children’s environmental literacy: A prerequisite for a 

Korean environmental education curriculum. International Journal of Science 

Education, 29(6). https://doi.org/10.1080/09500690600823532 
Dolenc Orbanić, N., & Kovač, N. (2021). Environmental awareness, attitudes, and 

behaviour of preservice preschool and primary school teachers. Journal of 

Baltic Science Education, 20(3). https://doi.org/10.33225/jbse/21.20.373 



 

 

7637 

Ergin, D. Y. (2019). Environmental Awareness of Teacher Candidates. World 

Journal of Education, 9(1). https://doi.org/10.5430/wje.v9n1p152 

Goulgouti, A., Plakitsi, A., & Stylos, G. (2019). Environmental Literacy: Evaluating 

Knowledge, Affect, and Behavior of Pre-service Teachers in Greece. 
Interdisciplinary Journal of Environmental and Science Education, 15(1). 

https://doi.org/10.29333/ijese/6287 

Gündüz, T. (1998). Çevre sorunları [Environmental problems]. Gazi Kitabevi. 
Hakan, K., Aslan, A., Of, M. G.-I. J., & 2015, U. (2015). Tourism and economic 

growth: the case of next 11 countries. Dergipark.Org.Tr, 5(4), 1075–1081. 

https://dergipark.org.tr/en/pub/ijefi/issue/31971/352244?publisher=http-
www-cag-edu-tr-ilhan-ozturk 

Hollweg, K. S., Taylor, J. R., Bybee, R. W., Marcinkowski, T. J., & ... (2011). 

Developing a framework for assessing environmental literacy. In … for 
Environmental …. 

Kaya, V. H., & Elster, D. (2019). A critical consideration of environmental literacy: 

Concepts, contexts, and competencies. Sustainability (Switzerland), 11(6). 

https://doi.org/10.3390/su11061581 
Keinonen, T., Palmberg, I., Kukkonen, J., Yli-Panula, E., Persson, C., & Vilkonis, 

R. (2016). Higher Education Students’ Perceptions of Environmental Issues 

and Media Coverage. Discourse and Communication for Sustainable 
Education, 7(1). https://doi.org/10.1515/dcse-2016-0001 

Keraf, A. S. (2010). Etika lingkungan hidup. Penerbit Buku Kompas. 

https://books.google.co.id/books?id=gW6qG0DQ2_cC 
Lwo, L. S., Fu, J. H., & Chang, C. C. (2017). The ecological worldviews and local 

environmental concerns among secondary school teachers. Journal of Baltic 

Science Education, 16(5), 706–722. https://doi.org/10.33225/jbse/17.16.706 
Marfai, M. A. (2019). Pengantar Etika Lingkungan dan Kearifan Lokal. UGM 

PRESS. https://books.google.co.id/books?id=9Q6XDwAAQBAJ 

Md Ghazali, N. H. (2016). A Reliability and Validity of an Instrument to Evaluate 

the School-Based Assessment System: A Pilot Study. International Journal of 
Evaluation and Research in Education (IJERE), 5(2). 

https://doi.org/10.11591/ijere.v5i2.4533 

Metin, M., Coskun, K., & Topkaya, Y. (2011). Are the primary pre-service teachers 
aware of environmental problems. World Applied Sciences Journal, 13(3). 

Nasution, R. (2016). Analisis Kemampuan Literasi Lingkungan Siswa SMA Kelas 

X di Samboja dalam Pembelajaran Biologi. Proceeding Biology Education 
Conference, 13(1). 

Oreondo, L. L., & Antonio, E. M. D. (1984). Evaluating Educational Outcomes. 

Rex Book Store. https://books.google.co.id/books?id=8xNMBn4bn8oC 
Özsevgeç, T., Artun, H., & Özsevgeç, L. C. (2010). Development of environmental 

literacy scale for prospective teachers. In Educational Research. 

Retnawati, H. (2016). Validitas reliabilitas dan karakteristik butir - panduan 

untuk peneliti, mahasiswa dan psikometrian [Validity of reliability and 
characteristics of items - guidelines for researchers, students and 

psychometric]. Parama Publishing. 

Sadik, F., & Sadik, S. (2014). A Study on Environmental Knowledge and Attitudes 
of Teacher Candidates. Procedia - Social and Behavioral Sciences, 116. 

https://doi.org/10.1016/j.sbspro.2014.01.577 

Stiggins, B. R. J. (1994). Student-Centered Classroom Assessment. In the 
Classroom. 



         7638 

Sulasmi, N. M., Swarjana, I. K., Negara, I. G. N. M. K., & Adiana, I. N. (2021). 

Development of patient safety incident reporting system application web-based 
“ASOKA” at Sanjiwani Hospital, Gianyar, Indonesia. International Journal of 

Health & Medical Sciences, 4(3), 315-321. 

https://doi.org/10.31295/ijhms.v4n3.1753 
Suryasa, I. W., Rodríguez-Gámez, M., & Koldoris, T. (2022). Post-pandemic health 

and its sustainability: Educational situation. International Journal of Health 

Sciences, 6(1), i-v. https://doi.org/10.53730/ijhs.v6n1.5949 

The Texas Natural Resource/Environmental Literacy Plan. (2017). What is natural 
resource/environmental literacy? www.taee.org. 

Tuncer, G., Sungur, S., Tekkaya, C., & Ertepinar, H. (2007). A comparative study 

on pre-service teachers’ and elementary students’ attitudes towards the 
environment. International Research in Geographical and Environmental 

Education, 16(2). https://doi.org/10.2167/irgee217.0 

Turney, B. L., & Thomas, L. F. (1972). GRONLUND, NORMAN E. Measurement 
and Evaluation in Teaching: Second edi tion. New York: Macmillan, 1971. 545 

pp. $9.95. Journal of Teacher Education, 23(1). 

https://doi.org/10.1177/002248717202300120 
Uzun, N., & Sağlam, N. (2006). Orta öğretim öğrencileri için çevresel tutum ölçeği 

geliştirme ve geçerliliği. Hacettepe Üniversitesi Eğitim Fakültesi Dergisi, 30. 

Veisi, H., Lacy, M., Mafakheri, S., & Razaghi, F. (2019). Assessing environmental 

literacy of university students: A case study of Shahid Beheshti University in 
Iran. Applied Environmental Education and Communication, 18(1). 

https://doi.org/10.1080/1533015X.2018.1431163 

Voulvoulis, N., & Burgman, M. A. (2019). The contrasting roles of science and 
technology in environmental challenges. Critical Reviews in Environmental 

Science and Technology, 49(12). 

https://doi.org/10.1080/10643389.2019.1565519 
Wapner, P., & Matthew, R. A. (2009). The humanity of global environmental 

ethics. Journal of Environment and Development, 18(2). 

https://doi.org/10.1177/1070496509334693 
Wardani, R. A. K., Karyanto, P., & Ramli, M. (2018). Analysis of high school 

students’ environmental literacy. Journal of Physics: Conference Series, 

1022(1). https://doi.org/10.1088/1742-6596/1022/1/012057 

Yalcin, F. A., & Yalcin, M. (2017). Turkish Primary Science Teacher Candidates’ 
Understandings of Global Warming and Ozone Layer Depletion. Journal of 

Education and Training Studies, 5(10). 

https://doi.org/10.11114/jets.v5i10.2225 
Yanto, B. E., Subali, B., & Suyanto, S. (2019). Measurement instrument of 

scientific reasoning test for biology education students. International Journal 

of Instruction, 12(1). https://doi.org/10.29333/iji.2019.12188a 
Yeşilyurt, S., Gül, Ş., & Demir, Y. (2013). Biyoloji Öğretmen Adaylarının Çevre 

Bilinci ve Çevresel Duyarlılığı: Ölçek Geliştirme Çalışması Biology Teacher 

Candidates’ Environmental Awareness and Environmental Sensitivity: A Scale 
Development Study. Mehmet Akif Ersoy Üniversitesi Eğitim Fakültesi Dergisi, 

13(25). 

 
 

https://doi.org/10.31295/ijhms.v4n3.1753

