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 Science teachers are the main actors in developing students’ action 

competence for sustainability (ACS) in the future. Considering that the 

majority of teachers and prospective science teachers have a spiritual 

foundation, the spiritual aspect should be an integral part of the ACS. 

Therefore, an instrument is needed that can measure the level of ACS that 

includes aspects of spirituality in it. This study was designed to develop and 

validate an instrument for prospective science teacher in in the form of action 

competence for sustainability instrument base on spirituality (ACSIS). The 

instrument was developed based on previous research findings and focus 

group discussions involving eleven experts. The factors and internal 

consistency were examined by involving 634 prospective science teachers in 

Indonesia. Validity and reliability were tested using exploratory factor 

analysis (EFA) and confirmatory factor analysis (CFA). This study’s results 

showed 21 questionnaire items (four dimensions) with acceptable internal 

validity and consistency. The ACSIS is recommended to measure the level of 

ACS for prospective science teachers, specifically in Indonesia, and countries 

that have the same characteristics of educational problems and potential. 
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1. INTRODUCTION 

Educational for sustainable development (ESD) which is now widely adopted is also oriented 

toward the development of action competence (AC). The AC is the knowledge and skills acquired so that a 

person can act critically. The concept of AC is the embodiment of critical thinking toward the environmental 

education that is carried out conventionally and it has been practiced for the last few decades [1]. The AC 

also reveals someone’s critical action in accumulating various alternative solutions as a foundation for 

conducting an action to achieve sustainable future goals. The focus of AC must be conscious action in order 

to contribute to future environmental and sustainability realization [2]. 

The action competence is regarded as an urgent result of the environmental education process. 

Accordingly, environmental scientists and educators keep concentrating on the AC issue, which has recently 

been renamed the topic of action competence for sustainability (ACS) [3]. The ACS should be campaigned 

consistently even all over the world. This requirement must be met since AC and its relationship to issues of 

sustainable development are of global concern. Those issues are gradually matured and becomes a topic of 

https://creativecommons.org/licenses/by-sa/4.0/
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discussion, and even the concept of sustainability becomes the focus of the world [1]. Sustainable 

development is a popular issue in contemporary development discussions [4].  

On the other hand, ACS as manifestation of achieving ESD needs to be taught and developed in 

students, particularly for those who are acted as prospective teacher. This step attempts to provide them the 

proper perspective as environmental educators [5]. In the context of ACS, teachers need to continuously 

develop their AC in order to be able to adapt and change dynamically to achieve sustainable development 

goals (SDGs). Educators who have AC will make the learning process carried out in line with the 

achievement of sustainable development. If this step is followed consistently and in a systematic manner, it 

will actively support collective-communal change, at least at the school where they work [6]. 

Previous researcher try to focus their research on the issue of ACS. Researcher have introduced 

professional AC in ESD and how to assess it, particularly for teachers [7]. Researcher also promotes the term 

of AC in sustainable development, which consisted of knowledge, willingness, capacity expectations, and 

outcome expectancy aspects [3]. In line with the circumstance, ACiSD-questionnaire has also been 

developed for students [8]. Monumentally, Olsson et al. [9] have developed the SPACS-questionnaire to 

measure or investigate people’s ACS in various contexts, has not been associated with the spiritual aspect. 

Indeed, environmental sustainability is related to - and cannot be separated from - human spirituality [10]. 

Spirituality will motivate humans to keep the ecological balance by shifting their attention from a 

mechanistic and materialistic view to an organic-transcendental view of the environment. Beliefs, religious 

orientations, divinity, spiritual experiences, and altruistic behavior are all linked to sustainable behavior in 

humans [11]. However, it is believed that human holistic evolution can occur with a balance of material and 

non-material aspects of spiritual, cultural, social, and environmental. This demonstrates how close the 

relationship between SDGs and spirituality is [12]. 

Hence, this study aimed to develop action competence for sustainability instrument base on 

spirituality (ACSIS) to measure the prospective science teachers’ ACS. This study is in line with the 

recommendation of the previous review that ACS needs to be integrated with spirituality and religiosity, it is 

very suitable for countries that are closely related to religious values like Indonesia [13]–[15]. The 

researchers connect this study with other domains of self-perceived which is linear to an AC, namely  

self-perceived spiritual competence or religious beliefs and practices [16]. Scientist believe that a person’s 

spiritual awareness influences their ability to be accepted. Spirituality is positively correlated with acceptance 

of one’s own perceived competence, particularly when taking action or direct/real action [17]. 

Experts report a relationship between acceptance of one's spirituality and involvement in helping 

others. Spirituality, for example, can influence a person’s decision to integrate religious/spiritual issues into 

treatment and accept competence to assist clients [18]. A person’s attitudes and beliefs about spirituality can 

be related to the frequency or acceptance of competence in conducting assessments and interventions 

(actions) [19]. According to a study, it is crucial to regularly evaluate students’ perceptions, well-being, and 

acceptance of their competence in the context of spiritual education [20]. 

This study was designed to develop and validate an instrument for Indonesian prospective science 

teacher in in the form of ACSIS. This study is expected to give contribution to the development of studies of 

ACS, in which it can be a reference for the next researchers. The researchers try to gain a valid instrument so 

that it can be used to measure the ACS of prospective science teachers in countries that have a belief that 

spirituality is important for society, and for the countries that make religion and spirituality as the main thing. 

 

 

2. METHOD 

This study employed a mixed methods paradigm (qualitative and quantitative method), with one 

method being used to create an instrument in the form of the ACSIS that could be used to assess prospective 

science teachers' self-perceived ACS based on their spirituality. This instrument was developed in three 

stages. The development of domains and items was the first phase [14], [21]. The second stage involved 

expert validation, exploratory factor analysis (EFA), a context validity test, and data reduction. Construct 

validity and internal consistency from the questionnaire generated using confirmatory factor analysis (CFA) 

constituted the third stage. 

 

2.1.  Development of domains and items 

In this qualitative stage, the researchers conducted an item preparation by looking for literature with 

several keywords including “AC”, “ACS”, “self-perceived spirituality”, and “spirituality scale” both in 

Scopus database and Google Scholar. A review of the literature was focused on the ACS aspect as the basis 

for developing the instrument that the researchers will do. Based on this search, the researchers found the  

12-items of Likert-scale. The scale included three subconstructs, namely: i) knowledge of action possibilities; 

ii) confidence in one’s own influence; and iii) the willingness to act. These instruments were claimed as valid 
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based on the evidence provided [9]. The researchers adopted the items by Sass et al. [7] in which it was 

related to professional AC in education for sustainable development that consisted of three domains, namely 

willingness, knowledge of pedagogical approaches, and self-efficacy. In addition, researchers completed it 

using items consisting of social responsibility, environmentally friendly practices, performance and pro-

environmental behavior [22]. In terms of spirituality, the researchers discovered that previous researchers 

developed the spirituality and spiritual care [23]. Moreover, Butler [24] had developed personal spirituality. 

 

2.2.  Expert validation 

Based on the input of some experts, the researchers adopted the three sources. The researchers also 

added several items based on the literature that had been reviewed. Finally, the researchers compiled an 

ACSIS consisting of 41 items in four domains: i) knowledge of action possibilities (10 items); ii) confidence 

in one’s own influence (10 items); iii) the willingness to act (10 items); and iv) personal spirituality practice 

(11 items). The questionnaires were compiled using a Likert scale consisting of five items. 

 

2.3.  Exploratory factor analysis and testing content validity and data reduction 

Under the guidance of EFA and expert validation, this stage was completed. This quantitative stage 

of our study involved collecting a comprehensive questionnaire to assess the ACSIS of prospective science 

teachers. This stage is related to participants, procedure, and testing content validity and data reduction. 

 

2.3.1. Participants 

There were 634 students/teacher candidates from all over Indonesia: 35.9% Java, 22.6% Sumatra, 

19.3% Bali/Nusa Tenggara, 14.5% Kalimantan, 4.8% Sulawesi, and 2.9% Papua/Maluku. The accreditation 

status of the study programs of the participants is quite varied: 53.3% were accredited B, 37.4% were 

accredited A, and 9.4% were accredited C. According to gender, most of the participants were female 

students; there were 83.6% of female and the rest of 16.4% were male. Meanwhile, participants’ level 

semesters were varied, 30.6% were in 7th or 8th semester, 26.3% were in 5th or 6th semester, 25.2% were in 

4th or 5th semester, and 4.1% was in 9th semester or more. This study’s strength came from the respondents’ 

varied backgrounds, which highlights how distinctive the participants’ academic circumstances. The 

acquisition of 634 teacher candidates had already exceeded the required number, which was 100-150. 

 

2.3.2. Procedure 

In this study, the researchers distributed Google Form; thus, it was simple to distribute and reach 

participants, it was friendly to the environment, and it was not forceful since only the willing would fill in 

(voluntarily). The researchers collaborated with the lecturer, who was a member of the official organization, 

the Indonesian Biology Education Consortium, to make the distribution of the questionnaire easier. They 

assisted in the distribution of the questionnaire link to lecturers, who then distributed it to the students. As a 

result, the distribution could be said to be official, to have met the requirements/permits, and to be legal. 

The draft of ACSIS obtained in the first stage would be delivered to the panel experts for reviewing 

so that it could determine its validity. The panel of experts consisted of 11 environmental science experts 

and they are experts in the field of instrument development. The experts already had experiences in teaching 

“environment and sustainability” material, they had been certified as proof that they were professionals, and 

had an “educational” background in at least one of their undergraduate education levels. These 11 experts 

were asked to conduct an assessment qualitatively on the content validity for each item elucidated in the 

questionnaire. All experts completed the assessment on each statement that existed in the questionnaire so 

that the questionnaire was easy to understand by the respondents, unambiguous, and reflected the aspects of 

ACS and spirituality. The experts were asked to read and check carefully so that there were no repetitive 

statements on the available items (constructively correct). They were also asked to give comments or notes 

for each item and choose an option related to the item such as suitable, correct, or does not match/delete.  

The researcher calculated the content validity ratio for each item that had been assessed by the 

experts. From the assessment, all of the items were relevant (all content validity ratio values were above 

0.80). Hence, the final results of this stage consisted of 40 items. However, some advice from experts needs 

to be taken into account, and the researchers will use it as feedback. These included typos, phrases that were 

written incorrectly or more than twice, terminology that did not follow Indonesian rules, and certain terms 

that were still in other languages.  

 

2.3.3. Testing content validity and data reduction 

By looking at the ACSIS responses from the students, content validity and data reduction were 

performed. The researchers examined the acquired scores using descriptive statistics, including the mean, 

standard deviation (SD), and item-total correlation (Pearson’s product-moment correlation coefficient). EFA 

reduced items by identifying interrelated and eliminating items that had an identical meaning. The item 
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reduction stage produces a comprehensive questionnaire where the domains and items can reflect the ACS 

level of prospective teachers. The researchers counted the number of common domains based on eigenvalue 

>1 (greater than one). A varimax-based rotation method with Kaiser normalization was also used. If the 

rotated factor load was less than <0.50 or cross-loading was indicated, the researchers took item reduction 

action. The researchers also decided that if the existing public domain only had one item, it should be 

removed. As a result, we worked to ensure that each public domain had at least two items. 

 

2.4.  Construct validity and internal consistency with confirmatory factor analysis 

The goal of this stage was for researchers to precisely and properly identify the materials that were 

in the public domain after being reduced. CFA was the method employed. The covariance matrix fit model 

was evaluated using maximum likelihood estimation. As a result, in this study, the researchers adhered to 

earlier research that utilized data matching indexes, such as the Chi-square goodness test (χ2/df), root mean-

square error from approximation (RMSEA), goodness-of-fit index (GFI), adjusted goodness-of-fit index 

(AGFI), comparative fit index (CFI), and Tucker–Lewis’s index (TLI). Generally, these criteria were used in 

the determination of model fit, namely χ2/df≤3.00 and RMSEA of ≤0.08 [25], [26]; and GFI, AGFI, CFI, and 

TLI which performed the status was accepted if the value was ≥0.9 with a “good fit” indication [27]. 

Cronbach’s alpha (CA), composite reliability (CR), and average variance extracted (AVE) were also utilized 

to ensure that the items of ACSIS were internal consistency. Multivariate analysis scientists, i.e. provided 

suggestions on the accepted value [28], namely CA (≥0.6), CR was ≥0.7, and AVE was ≥0.5. Even though, 

as an alternative, several experts provided the value of CR that was ≥0.6. The researchers also tested 

concurrent validity by connecting the four domains to the overall score. 

 

 

3. RESULTS AND DISCUSSION 

Table 1 presents the findings of the descriptive statistical analysis. The descriptive statistics analysis 

results show that the SD does not exceed 2.5 SD from the mean, and the value of r (Pearson correlation) has a 

significant and positive correlation (p value <0.01). Table 1 shows that the mean value of the questionnaire 

items is between 3.26 and 4.44, with a SD between 0.96 to 1.27. Pearson’s product-moment correlation 

coefficient ranges from 0.385 to 0.931, with a significance of 0.000<0.01. Thus, all items in the ACSIS can 

be continued with the EFA test. The item reduction stage uses the EFA test, the results are presented in  

Table 2. According to the table, it can be seen that the results of EFA test show the Kaiser–Meyer–Olkin 

(KMO) measure of sampling adequacy, in which it is in a “very good/excellent” category with a value of 

0.915. It is in line with the criteria elucidated by Kaiser [29]. 

The score of Bartlett test is 0.000 which shows that the data met the requirements for EFA test. The 

results of EFA test have identified six dimensions with a cumulative % of 67.193% (within the recommended 

range). There are 10 items with a loading factor of less than 0.5 among the 41 (i.e. items 26, 16, 28, 9, 11, 12) 

and cross loading (i.e. items 38, 18, 1, 14). As a result, the remaining 31 items are usable. The next stage is 

CFA; the results are shown in Figure 1. 
 

 

Table 1. Results of descriptive statistical analysis 
Item Mean SD r  Item Mean SD r 

1 4.20 1.03 0.525**  21 4.12 1.12 0.931** 
2 3.98 0.96 0.385**  22 4.04 1.11 0.868** 

3 4.14 1.01 0.827**  23 4.12 1.13 0.879** 

4 3.98 1.04 0.697**  24 4.22 1.11 0.915** 
5 4.08 1.16 0.727**  25 4.28 1.18 0.773** 

6 3.26 1.01 0.750**  26 4.00 1.23 0.788** 

7 3.74 1.27 0.463**  27 3.96 1.13 0.786** 
8 4.14 1.14 0.674**  28 4.22 1.13 0.883** 

9 4.26 1.03 0.737**  29 4.14 1.03 0.810** 

10 4.20 1.03 0.790**  30 4.06 1.22 0.710** 
11 3.98 1.18 0.719**  31 4.00 1.07 0.892** 

12 3.96 1.05 0.683**  32 4.02 1.06 0.767** 

13 4.04 1.12 0.742**  33 4.14 1.14 0.866** 
14 4.34 1.08 0.864**  34 3.98 1.10 0.741** 

15 4.14 1.24 0.795**  35 4.42 1.03 0.890** 

16 3.90 1.15 0.842**  36 4.08 1.06 0.821** 
17 3.90 1.11 0.635**  37 4.22 1,05 0.894** 

18 4.06 1.20 0.924**  38 4.26 1.10 0.913** 

19 4.06 1.02 0.802**  39 4.36 1.08 0.865** 
20 4.16 1.17 0.762**  40 4.44 1.05 0.881** 

     41 4.26 0.99 0.834** 
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Table 2. EFA test 
Dimension Item Loading factor Eigenvalues % of variance Cumulative % 

1 40 0.772 13.012 41.976 41.976 
39 0.760 

35 0.720 

25 0.640 
5 0.616 

8 0.593 

15 0.585 
41 0.556 

6 0.538 

2 32 0.811 1.999 6.449 48.424 
31 0.757 

33 0.756 

34 0.673 
36 0.650 

37 0.645 

3 22 0.786 1.752 5.650 54.074 
23 0.644 

21 0.627 

24 0.569 
13 0.526 

4 4 0.746 1.683 5.430 59.505 

3 0.718 
2 0.698 

7 0.576 

5 20 0.848 1.246 4.019 63.524 
30 0.807 

10 0.731 

6 27 0.753 1.138 3.670 67.193 
29 0.677 

19 0.632 

17 0.621 

KMO MSA=0.915; Bartlett’s test=0.000 

 

 

 
 

Figure 1. Results of CFA 
 

 

The results of CFA with six dimensions (correlated model) exhibit the good of statistics which is not 

good and the value is χ2/df>3 and the values of GFI, AGFI, TLI, normed fit index (NFI), and CFI are far 

from 0.90, even below 0.70 (poor). Considering the deletion of several items with value lambda (λ) less than 

0.5 (item 7) and items with modification indices (MI) that are too high with more than two other items in 
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different dimensions (e.g. items 5 and 8 in dimension 1 and all items in dimensions 5 and 6), then the GOF 

value can be increased by χ2/df=2.238 (good), GFI=0.869 and AGFI=0.832 (acceptable), NFI=0.883 

(acceptable), TLI=0.920 and CFI=0.931 (good), and RMSEA=0.070 (good). Thus, there are up to 21 items 

remaining (4 dimensions). 

Internal consistency analysis is the final stage. Data shows that the CR and CA values, both of 

which are ≥0.7, meet the criteria (values range 0.74-0.89; complete data is in the authors). In the meantime, 

the AVE value, ≥0.5, meets the criteria. As a result, all dimensions/items have internal consistency and can 

be employed. To obtain the final ACSIS, please contact the author. 

This study is carried out to develop and validate the instruments of ACSIS that can be utilized to 

diagnose the level ACS for prospective science teachers, particularly in Indonesia and even other countries 

that have the same characteristics. The ACSIS is developed by means of rigorous statistical and psychometric 

processes as an effort to ensure that those instruments are valid and reliable. However, the aspect of  

self-perceived possessed by the teachers and prospective science teachers is very crucial to realize 

competencies related to SDGs. Teachers and teacher candidates have a significant role to achieve educational 

targets for sustainable development in particular and the SDGs. The role of the teacher is connected to the 

emergence of AC [30]. The researchers believe that the developed instrument will make an important 

contribution to measure and develop ACS for prospective science teachers and science teachers, particularly 

in Indonesia and other countries with similar characteristics. Many countries are beginning to recognize the 

importance of religion and spirituality to achieve educational targets for SDGs in general [31]. 

The analysis results show that this study is able to identify four domains, namely knowledge of 

action possibilities, confidence in one’s own influence, the willingness to act and personal spirituality 

practice. This study is in accordance with the initial design, as the researchers have adopted into a single 

entity from various sources [7], [9], and even work with green practices [32]. This is also consistent with the 

spirituality domain that the researchers have chosen. 

The variation in the number of items accepted by respondents reveals an intriguing phenomenon in 

the context of teacher candidates in Indonesia. Teacher candidates in Indonesia are very receptive to 

information about potential actions. This knowledge must be explicitly taught. The primary goal of 

environmental education is to empower students to act responsibly toward the environment. Acting 

responsibly necessitates the acquisition of environmental knowledge as well as positive attitudes and values 

toward the environment. Weak awareness of this is frequently due to the teacher’s unfamiliarity with the 

theoretical and pedagogical aspects of environmental education. Participating in students’ feedback and 

responses are one way to encourage knowledge to action [33]. Students at universities -including in this case 

prospective science teachers- should be autonomous learners. They must be able to adapt significantly to an 

educational environment that is full of changes and challenges. Entering higher education poses a self-

regulating challenge for action [34]. The ability to act independently will undoubtedly support in the 

achievement of educational goals for sustainable development, namely the development of future citizens 

capable of making clear decisions and taking responsible actions to solve problems in their lives [1]. Thus, 

preparing students to be able to deal with sustainability’s challenges both now and in the future is actually the 

learning outcome intended by ESD [3]. 

There are two items from the confidence in one’s own influence that accepted by the prospective 

science teachers in Indonesia. This is the lowest. However, this can still be tolerated since science teacher 

candidates still have confidence in their own ability to influence sustainable development. Belief in one’s 

own capacity and the actions that take by someone to make a positive change will contribute to sustainable 

development [3]. As a strategic skill for the 21st century, critical thinking has been identified by UNESCO as 

being related to one’s confidence and self-confidence since it is connected to attitude change and personal 

and social improvement. Students have to significantly develop confidence in the components of AC under 

their own influence. In this regard, optimal support for teachers in developing self-confidence is crucial. This 

is one of the skills that must be constantly improved in order to face the future [35]. A study also reveals that 

students rely on their self-esteem and confidence to comprehend the dimensions of sustainability [36]. 

 Prospective science teachers have willingness to act. It is critical to empower students to act in an 

environmentally responsible manner. Anyway, acting responsibly necessitates serious environmental 

knowledge development [37]. In the educational framework for sustainable development, it is critical for 

prospective teachers to express a willingness to act in order to address the various problems and challenges of 

sustainable development. Prospective science teachers, for instance, must be prepared to act in the context of 

climate change mitigation and adaptation [38]. Furthermore, this necessitates the reinforcement of personal 

values as part of the general principles that guide people’s perceptions, goals, attitudes, and behavior. They 

are all referring to the desired outcome, which motivates an action to be taken [39], in this context is the 

aspect of sustainable development.  
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It is fascinating that the majority of the items chosen by the teacher candidates are about personal 

spirituality practice. This is a good thing in terms of efforts to integrate sustainable development or educational 

issues related to sustainable development with spiritual aspects. Religious literacy and spirituality, according 

to experts, are publicly relevant and important in preparing people involved in the world of education. 

Teachers will later shape and guide their students by instilling civic values and attitudes and developing the 

skills required for socio-economic development. Spirituality issues will be crucial in the future, especially in 

the activity of striving for personal integrity and wholeness in the context of the relationship between oneself 

and nature. The current environmental crisis, which is worsening, necessitates greater sensitivity on the part of 

all parties to the relationship between environmental problems and the various problems encountered. At this 

level, awareness of the importance of eco-spirituality is constantly increasing. 

The CFA using a hierarchy model shows that personal spirituality practice dimensions have the 

highest path coefficient. This is also in line with several theories that have been stated before and other 

factors that needs to be added. Mainstreaming and enriching aspects of spirituality or religious values in 

relation to environmental problems is very necessary considering that nowadays there are “search” and 

“awareness” efforts to re-learn aspects of spirituality in modern society (including students) in responding to 

the complexity of the problems faced, including how religion/spirituality responds to environmental 

problems [40]. 

This study tries to develop and validate the ACSIS which is aimed at the prospective science 

teachers using analysis called as EFA and CFA. The sample size chosen is essential since it affects the 

analysis and the results obtained. The researchers use 634 of prospective science teachers. This amount has 

exceeded the minimum required amount, which is 100 to 150 [25]. The measurement results with the KMO 

test also shows excellent results. The number of final items that can be produced in this study is 21 (51.2%, 

of the initial 41 items).  

This study’s sample size is quite large, which may have implications for producing meaningful 

statistical power. CA coefficients are more significant than 0.80 for all items and most domains (total 0.94); 

these results indicate the reliability of the overall acceptable items in this questionnaire. There is one domain 

that has a CA coefficient value of 0.74, Nonetheless, because it is greater than 0.60, this number is 

considered more significant. This result still represents reliability [28]. It can be said that when referring to 

each domain and as a whole, the ACSIS can be used for further studies relating to an effort for measuring the 

aspect of ACS. The results of the internal consistency analysis show that the CR (0.75-0.89) and CA  

(0.74-0.89) have met the criteria, that is ≥0.7. Meanwhile, the value of AVE (0.50-0.61) has also met the 

criteria. Therefore, all dimensions/items have internal consistency so that it is feasible to be used. In brief, the 

four domains that generated together can be used to illustrate the aspect of ACS for prospective science 

teacher, specifically in Indonesian context. 

The significance of this research is the production of an instrument regarding ACSIS. This research 

is an alternative for ESD researchers and lecturers in measuring students’ ACS levels. The ACSIS is a valid 

instrument so it can be used to measure the ACS of prospective science teachers in countries that believe 

that spirituality is important for their society, and for countries that make religion and spirituality the main 

thing. Many countries still adhere to the fundamental-trendendental principle that ESD and real action (in 

this case ACS) are a form of “worship/servitude to God” so that this cannot be separated from spiritual 

values. 

 

 

4. CONCLUSION 

This study revealed a action competence for sustainability instrument base on spirituality with four 

domains (21 items): knowledge of action possibilities (four items), confidence in one’s own influence (two 

items), willingness to act (five items), and personal spirituality practice (10 items). EFA and CFA are used to 

assess validity and reliability. Since all dimensions/items have internal consistency, they can be used to 

describe aspects of teacher candidates’ ACS. 
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