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Abstract
Sustainability awareness among students is crucial for fostering environmentally 
responsible behaviors, particularly concerning peatlands’ role in global warm-
ing. However, a valid and reliable measurement tool is needed to assess students’ 
awareness effectively. This study aims to examine the validity and reliability of  
a questionnaire designed to measure secondary school students’ sustainability 
awareness in this context. A descriptive survey design was employed, involving 40 
participants eight expert validators and 32 students. Data were collected through 
expert validation and questionnaire distribution. Content validity was assessed 
by four content experts and four readability experts, while item validity and reli-
ability were analyzed using the Rasch model. Results indicated a high content 
validity score (91%), confirming the questionnaire’s effectiveness in measuring 
students’ knowledge, attitudes, and behaviors. The item validity test showed all 
statement items were valid, and reliability analysis yielded strong internal consist-
ency (Cronbach’s Alpha: 0.84 for person reliability and 0.85 for item reliability). 
These findings suggest that the questionnaire is a reliable instrument for assess-
ing sustainability awareness. The study contributes to environmental education 
by providing a scientifically validated tool for measuring students’ understanding 
of  sustainability, which can inform future curriculum development and policy-
making efforts to enhance environmental awareness among students.
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Thus, developing a robust measurement tool tai-
lored to this context is not only academically rel-
evant but also socially impactful. 

Several prior studies have explored the de-
sign and validation of  instruments for measur-
ing environmental and sustainability awareness, 
providing relevant insights for this research. Reis 
Neto et al. (2021) developed the New Ecologi-
cal Paradigm (NEP) Scale, which has become a 
widely recognized tool for gauging environmental 
attitudes globally. However, while the NEP scale 
measures general environmental awareness, it 
lacks a focus on specific ecological systems, such 
as peatlands, which are vital in mitigating global 
warming through their significant carbon stor-
age capacity. In another relevant study, Dawson 
& Carson (2020) introduced a framework for as-
sessing students’ conceptions of  climate change, 
which emphasized anthropogenic factors but did 
not address localized ecological contexts such as 
peatland degradation. These studies highlight the 
importance of  measuring sustainability aware-
ness but underscore the lack of  tools tailored to 
specific ecosystems.

Although sustainability awareness has 
been widely studied, instruments that specifically 
assess awareness related to peatland ecosystems 
are still unavailable. Most environmental scales, 
including the NEP and ACiSD-Q, were designed 
for general environmental contexts and therefore 
do not capture the unique ecological functions, 
risks, and management challenges of  peatlands. 
This limitation is even more apparent in Indone-
sia, where peatlands represent one of  the most 
critical carbon-storing ecosystems and are in-
creasingly threatened by land conversion, fires, 
and other human activities. Studies validating 
sustainability awareness instruments in the Indo-
nesian setting are also limited, and those that ex-
ist seldom apply robust psychometric approaches 
such as the Rasch model. As a result, educators 
lack assessment tools that reflect both the local 
ecological realities and the learning needs of  stu-
dents. Considering that degraded peatlands are 
major contributors to carbon emissions, as shown 
by Zulkarnaini et al. (2020), developing an instru-
ment aligned with the peatland context becomes 
increasingly urgent. This study responds to that 
need by examining the validity and reliability 
of  a sustainability awareness questionnaire that 
incorporates knowledge of  peatlands and their 
connection to global warming. Through this ap-
proach, the research contributes to strengthening 
environmental literacy and supporting the align-
ment between global sustainability objectives and 
Indonesia’s local environmental challenges.

INTRODUCTION

Sustainability awareness among students 
is a critical area of  research (Alsaati et al., 2020; 
Ekamilasari et al., 2021; Yani et al., 2023), par-
ticularly in the context of  climate change and 
the role of  unique ecosystems such as peatlands 
in mitigating global warming. Peatlands, which 
store vast amounts of  carbon, are vital to the 
global carbon cycle (Kurdiati, Apriana, et al., 
2024; Ribeiro et al., 2021; Zhong et al., 2020). 
Their degradation, however, contributes signifi-
cantly to carbon emissions, exacerbating climate 
change (Antala et al., 2022; Escobar et al., 2022; 
Mander et al., 2024; Wilkinson et al., 2023). De-
spite their importance, awareness of  peatlands’ 
ecological role is often limited, especially among 
young individuals (Kurdiati, Fathurohman, et 
al., 2024). Developing valid and reliable tools to 
measure this awareness is essential for effective 
educational interventions aimed at fostering envi-
ronmental stewardship among students (Amelia 
et al., 2020).

The use of  measurement tools, such as 
questionnaires, requires rigorous evaluation to 
ensure validity and reliability (Carroll et al., 2017; 
Mellinger & Hanson, 2020). Validity, which re-
fers to the instrument’s ability to measure what 
it is intended to measure, is fundamental to re-
search quality (Elangovan & Sundaravel, 2021; 
Fernández-Gómez et al., 2020). In the context 
of  sustainability awareness, content validity en-
sures the instrument captures critical dimensions 
of  environmental understanding, such as carbon 
sequestration, ecological balance, and human 
impacts (Olsson et al., 2020). Reliability, on the 
other hand, assesses the consistency of  the in-
strument across different applications (Ahmad & 
Mir, 2021; Mat Nawi et al., 2020). Previous study 
by Izah et al. (2024) emphasize the importance 
of  Cronbach’s alpha in evaluating internal con-
sistency.

Educational research highlights the role 
of  contextual factors in shaping students’ percep-
tions and attitudes towards sustainability (Du et 
al., 2022; Greenland et al., 2022; Romano et al., 
2021). For instance, Kee & Zhang (2022) argue 
that experiential learning methods, which im-
merse students in local environmental contexts, 
enhance understanding and engagement. Peat-
lands provide a unique case for integrating local 
ecological knowledge into sustainability educa-
tion (Hariyadi et al., 2021; Hekmah et al., 2019). 
Moreover, Rustamova (2023) suggest that em-
phasizing local ecosystems can deepen students’ 
appreciation of  global environmental challenges. 
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The novelty of  this study emerges from its 
development of  a sustainability awareness instru-
ment that is explicitly grounded in the peatland 
ecosystem context, allowing the measurement 
of  students’ awareness to reflect the ecological 
functions, vulnerabilities, and climate relevance 
of  peatlands that are absent from existing envi-
ronmental scales. The validation process applies 
the Rasch model with a full set of  analyses, in-
cluding item fit evaluation, person and item reli-
ability coefficients, separation values, and rating 
scale diagnostics, ensuring that the instrument 
demonstrates strong internal structure and pre-
cise measurement capabilities. The instrument is 
also designed to capture sustainability awareness 
across three interconnected dimensions, namely 
sustainability practices, attitudes and behaviors, 
and emotional engagement, which together offer 
a holistic and context-specific understanding of  
how students perceive and respond to sustainabil-
ity issues related to peatland-driven global warm-
ing pressures.

  The purpose of  this research is to examine 
the validity and reliability of  a measurement tool 
designed to assess secondary school students’ sus-
tainability awareness, particularly in the context 
of  peatlands’ role in global warming. This study 
aims to ensure that the questionnaire accurately 
and consistently captures students’ sustainability 
awareness in the context of  peatlands’ role in the 
global warming phenomenon. By focusing on the 
testing of  this instrument, the research contrib-
utes to the methodological rigor needed for stud-
ies in environmental education and sustainability. 
The study addresses the following key questions:

1. Are the questionnaire’s content and struc-
ture valid for assessing students’ sustain-
ability awareness in the context of  peat-
lands?

2. Do the individual statement items in the 
questionnaire exhibit sufficient validity to 
measure students’ sustainability awareness?

3. Is the questionnaire reliable in providing 
consistent results when used to assess stu-
dents’ sustainability awareness?

 
METHOD 

General Background
This study employed an instrument-deve-

lopment–oriented descriptive survey design that 
explicitly adopts the instrument development 
framework proposed by DeVellis (2016), which 
outlines a systematic sequence consisting of  
item generation, expert review, pilot testing, and 
psychometric evaluation. In line with this model, 

the development process began with constructing 
items based on established theoretical constructs 
of  sustainability awareness, followed by evalua-
tion from expert validators to ensure content ac-
curacy and readability. After incorporating expert 
feedback, the refined instrument was administe-
red to student participants to obtain empirical 
response data. These two complementary data 
sources expert judgment and student responses 
allowed for a robust psychometric examination 
through Rasch modelling, including analyses 
of  item validity, person–item interactions, and 
reliability indices. The adoption of  the DeVellis 
instrument-development model ensured that the 
questionnaire was developed through a rigorous, 
standardized, and theoretically grounded pro-
cess. To provide a clearer overview of  the met-
hodological sequence, the flowchart of  research 
activities is presented in Figure 1. 

Figure 1. Flowchart of  Instrument Development 
and Validation Procedures

Participants
The participants involved in this study con-

sisted of  40 individuals who took part in the ex-
pert validation process as well as item validity and 
reliability testing, including several experts and 
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students. The selection of  validators was based 
on their academic qualifications and professional 
expertise in education and sustainability-related 
fields. Their insights were crucial in refining the 
assessment instrument to accurately measure stu-
dents’ sustainability awareness, particularly in the 
context of  peatlands’ role in global warming. The 
demographic distribution of  these expert valida-
tors is presented in Table 1.

Table 1. Demographic Distribution of  the Vali-
dator Participants (n=8)

Frequency Percentage (%)

Gender

Male 4 50

Female 4 50

Education Background

Master 4 50

Doctor 4 50

Profession

Lecturer 6 75

Teacher 2 25

Age

40-50 years 3 37.5

51-60 years 3 37.5

61-70 years 2 25

To evaluate the item validity and reliabili-
ty of  the measurement tool, student participants 
were involved in the validation process using 
the Rasch model. These students, selected from 
a secondary school setting, provided responses 
that were analyzed to determine how effective-
ly the instrument measured their sustainability 
awareness. The student sample consisted of  32 
respondents, which aligns with widely accepted 
guidelines for pilot testing in Rasch measure-
ment. Previous Rasch methodological guidelines, 
particularly those published on official Rasch 
website, state that a sample of  30–50 participants 
is sufficient to achieve stable item calibrations 
and dependable person–item estimates in early-
stage instrument development. These guidelines 
indicate that, for most measurement purposes, 
a minimum of  30 respondents is adequate, and 
that stability improves progressively as sample 
size approaches 50. The sample size used in this 
study therefore meets recommended standard 
and is fully aligned with range endorsed by the 
Rasch Measurement framework for exploratory 
or developmental phases of  instrument construc-
tion.Their demographic distribution is detailed in 

Table 2.

Table 2. Demographic Distribution of  the Stu-
dent Participants (n=32)

Frequency Percentage (%)

Gender

Male 24 75

Female 8 25

Age

15 years 15 46.9

16 years 16 50

17 years 1 3.1

Research Instruments
To ensure the research instrument effecti-

vely measures students’ sustainability awareness 
in the context of  peatlands’ role in global war-
ming, validation was conducted by experts in 
two key areas: content validity and clarity/rea-
dability. The content validation process involved 
subject-matter experts evaluating whether each 
item appropriately assessed students’ environ-
mental knowledge, attitudes, and awareness. This 
step ensured that the instrument aligned with the 
intended constructs and provided an accurate 
measurement of  sustainability awareness. Table 
3 outlines the distribution of  items assessed by 
content experts.

Table 3. Content Expert Validation Grid

No Indicators Number 
of Item

Item 
Number

1 Environmental 
knowledge

3 1, 2, 3

2 Attitudes and be-
havior towards the 
environment

3 4, 5, 6

3 Awareness of  im-
portance of  environ-
mental protection

2 7, 8

Total 8

In addition to content validation, the re-
search instrument was evaluated for clarity and 
readability. This process aimed to ensure that the 
items were easily comprehensible, linguistically 
accurate, and free from ambiguity. Experts asses-
sed whether the wording of  each item was clear, 
relevant, and unbiased to ensure that students 
could interpret and respond accurately. Table 4 
presents the clarity and readability validation grid 
used in this study.
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Table 4. Clarity and Readability Expert Valida-
tion Grid

No Indicators Number 
of Item

Item 
Number

1 Clarity 3 1, 2, 3

2 Content accuracy 2 4, 5

3 Relevance 2 6, 7

4 Content validity 1 8

5 No bias 2 9, 10

6 Language accuracy 4 11, 12, 
13, 14

Total 14

Data Analysis
Validity Analysis

The assessment of  validation values by 
expert validators utilizes a Likert scale with five 
response options. The validation results are sub-
sequently presented in a tabular format, followed 
by the calculation of  the average statement sco-
res. The overall percentage obtained from the va-
lidators is then classified into specific categories, 
as outlined in Table 5.

Table 5. Categories of  Expert Validation Results

Average Category

86 ≤ EVR ≤ 100 Highly Valid

70 ≤ EVR< 86 Valid

56 ≤ EVR< 70 Less Valid

0 < EVR< 56 Invalid

The validity test of  the questionnaire items 
in the study was carried out using the Rasch mo-
deling approach with the help of  Winsteps soft-
ware. The validity testing criteria based on Rasch 
modeling are based on Sumintono & Widhiarso 
(2014) which are described in Table 6.

Table 6. Instrument Item Validity Test Criteria

Indicator Inclusion Criteria

Outfit Mean Square 
(MNSQ)

0.5 < MNSQ < 1.5

Outfit Z-Standard 
(ZSTD)

–2.0 < ZSTD < +2.0

Point Measure Correla-
tion (Pt Measure Corr)

0.4 < Pt Measure 
Corr < 0.85

Reliability Analysis
Reliability testing was conducted using the 

Rasch model based on the criteria outlined by Su-
mintono & Widhiarso (2014) as follows.

1. Person measure and item measure assess 
the tendency of  students’ abilities in com-
parison to the difficulty level of  the ques-
tionnaire. A mean value greater than logit 
0.0 indicates that students’ abilities exceed 
the questionnaire’s difficulty level, sug-
gesting that respondents are generally able 
to answer the statements provided in the 
questionnaire.

2. Cronbach’s Alpha measures the extent to 
which the items in the questionnaire are in-
terrelated or consistent, providing an indi-
cation of  the reliability of  the instrument. 
The criteria for Cronbach’s Alpha in Rasch 
modeling are detailed in Table 7.

3. Person reliability evaluates the consistency 
of  students’ scores in responding to the 
questionnaire items, reflecting the stabil-
ity and trustworthiness of  responses if  the 
questionnaire were administered multiple 
times. Item reliability measures the con-
sistency of  items in distinguishing between 
students with varying levels of  ability, indi-
cating the extent to which the items effec-
tively separate high-ability students from 
low-ability students. The criteria for person 
and item reliability in the Rasch model are 
presented in Table 8.

Table 7. Cronbach Alpha Reliability Value Cri-
teria

Score Cronbach Alpha Criteria

>0.8 Very good

0.7 – 0.8 Good

0.6 – 0.7 Quite

0.5 – 0.6 Bad

<0.5 Poor

Table 8. Person and Item Reliability Value Cri-
teria

Score Person and Item Reliability Criteria

>0.94 Excellent

0.91 – 0.94 Very Good

0.81 – 0.90 Good

0.67 – 0.80 Quite

<0.67 Weak

A questionnaire item is considered valid 
if  it meets at least two criteria; it is revised if  it 
meets only one of  the three criteria, and it is dis-
carded if  it does not meet any of  the criteria (Sis-
wanti et al., 2023).
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RESULT AND DISCUSSION

Questionnaire Content Validity Test Results
Content validity testing is a crucial step in 

ensuring that an instrument accurately measures 
the intended constructs. In this study, expert va-
lidators assessed the validity of  the questionnaire 
in two key aspects: content material and clarity/
readability. The evaluation process involved four 
expert validators who provided ratings based 
on predetermined indicators. Their assessments 
were then averaged to determine the overall va-
lidity percentage for each aspect. The results of  
this validation process are presented in Table 9 
and Table 10. 

Table 9 shows that the average validity sco-
re across all categories in content material aspect 
was 4.54, corresponding to a high validity per-
centage of  90.83%. Among the assessed aspects, 
”awareness of  the importance of  environmental 
protection” received the highest score (4.63 or 
92.50%), indicating strong content relevance. 
Table 10 presents the results of  the clarity and 
readability validation, assessing aspects such as 
clarity, content accuracy, relevance, content vali-
dity, bias, and language accuracy. Table 10 shows 
that the overall average score of  clarity and reada-
bility aspects was 4.56, with a validity percentage 

of  91.25%. ”No bias” received the highest score 
(4.38 or 97.5%), indicating that the questionnaire 
is largely unbiased and fair. Additionally, clarity 
and relevance both scored 95%. If  the total avera-
ge validation scores from both aspects are avera-
ged to obtain the final result of  the questionnaire 
testing, a score of  4.55 or 91% is obtained, which 
falls into the ”highly valid” category.

Questionnaire Statement Item Validity Test 
Results

The validity test of  questionnaire state-
ment items was conducted using the Rasch mo-
del to ensure that each item accurately measures 
students’ sustainability awareness in the context 
of  peatlands’ role in the global warming pheno-
menon. This analysis examines the outfit mean 
square (MNSQ), standardized Z-score (ZSTD), 
and point measure correlation (Pt Measure Corr) 
to determine the appropriateness of  each sta-
tement. Items are considered valid if  they meet 
the accepted statistical criteria, ensuring the 
instrument’s reliability in assessing students’ un-
derstanding and awareness. The results of  the va-
lidity test for each questionnaire statement item, 
can be seen in Figure 2.

The results presented in Figure 1, indicate 
that all statement items meet the validity criteria. 

Figure 2. Validity Result Test of  Questionnaire Statement Items with Rasch Model

The outfit MNSQ values range between 0.57 and 
1.42, remaining within the acceptable range of  
0.5 to 1.5, which signifies a good fit. Additionally, 
the Pt Measure Corr values are consistently abo-
ve 0.60, confirming that each item is positively 
correlated with the overall measurement. The fin-
dings suggest that the questionnaire items effecti-
vely capture the intended constructs and can be 

used to assess students’ sustainability awareness 
with high confidence.

Questionnaire Reliability Test Results
Reliability testing in this study was con-

ducted using the Rasch model to assess the con-
sistency and accuracy of  the questionnaire in me-
asuring students’ sustainability awareness. The 
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analysis focused on three key aspects: person me-
asure, item measure, and Cronbach’s Alpha. The 
person measure evaluates the students’ ability in 
comparison to the difficulty level of  the questi-
onnaire, while the item measure determines how 
well the questionnaire items differentiate between 
students of  varying abilities. Cronbach’s Alpha 
assesses the internal consistency of  the question-
naire items, providing an indication of  the overall 
reliability of  the instrument. The results of  the 
reliability test are presented in Figure 3.

The results show that the person measure 
value is 1.93, indicating that students’ abilities 
tend to exceed the difficulty level of  the questi-
onnaire. The person reliability value of  0.82 falls 
into the ”Good” category, meaning that students’ 
responses are stable and consistent. Meanwhile, 
the item reliability value of  0.85 is also categori-
zed as ”Good,” signifying that the questionnaire 
items effectively distinguish between different le-
vels of  student understanding. Furthermore, the 

Cronbach’s Alpha value of  0.84 is classified as 
”Very Good,” indicating a strong internal con-
sistency among the questionnaire items. These 
results confirm that the questionnaire is reliable 
and suitable for assessing students’ sustainability 
awareness in the context of  peatlands and global 
warming.

After conducting validity and reliability 
tests, the finalized questionnaire consists of  sta-
tement items categorized into three key indica-
tors: sustainability practice awareness, behavior 
and attitude awareness, and emotional aware-
ness. Each category includes multiple items that 
comprehensively assess students’ understanding, 
actions, and emotional engagement in sustaina-
bility, particularly in the context of  peatlands and 
global warming. The distribution of  the question-
naire items after these tests is presented in Table 
11.

As shown in Table 11, the questionnaire 
comprises 12 validated items distributed across 

Figure 3. Reliability Result Test of  Questionnaire Statement Items with Rasch Model

Table 11. Distribution of  Sustainability Awareness Questionnaire Statements (After Feasibility Test)

No Indicator Number of Item Item Number

1 Sustainability Practice Awareness 4 1,2,3,4

2 Behavior and Attitude Awareness 4 5,6,7,8

3 Emotional Awareness 4 9,10,11,12

Total 12
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three main indicators. Sustainability practice 
awareness consists of  four items (1-4), evaluating 
students’ understanding and application of  sustai-
nable practices. Behavior and attitude awareness 
is measured through four items (5-8), assessing 
students’ environmentally responsible actions 
and ethical considerations. Lastly, emotional 
awareness includes four items (9-12), focusing on 
students’ emotional connections and concerns 
regarding sustainability issues. This structured 
distribution ensures that the questionnaire effec-
tively captures different aspects of  sustainability 
awareness among students.

The results of  the content validity test in-
dicate that the developed questionnaire is high-
ly valid, with an overall validity percentage of  
91%. This suggests that the instrument effecti-
vely captures essential aspects of  sustainability 
awareness, including environmental knowledge, 
attitudes, and behavior toward the environment, 
as well as awareness of  environmental protection. 
These findings are consistent with the study con-
ducted by Fernández-Gómez et al. (2020), which 
highlights the crucial role of  expert validation in 
the development of  assessment instruments to 
ensure content accuracy and alignment with the 
intended constructs. Similar results were reported 
by Fadara et al. (2023), who found that expert-
validated sustainability assessment tools signifi-
cantly enhanced the reliability of  environmental 
education research. These findings further rein-
force the necessity of  rigorous content validation 
in constructing scientifically robust instruments.

The item validity test results also de-
monstrate that all questionnaire items meet the 
criteria for validity based on the Rasch model 
analysis. Each item in the questionnaire falls wit-
hin the acceptable range of  outfit MNSQ values, 
ZSTD values, and Pt-Measure Corr values, indi-
cating that the statements are well-targeted and ef-
fectively measure sustainability awareness among 
students. The high validity of  the questionnaire 
items is in line with previous research by Shafie 
et al. (2021), which emphasized the importance 
of  Rasch model analysis in ensuring the construct 
validity of  assessment instruments. Furthermore, 
the item validity findings corroborate studies by 
Agus & Oktaviyanthi (2024), which highligh-
ted that well-calibrated items in a Rasch-based 
instrument contribute to increased measurement 
precision and improved differentiation among 
respondents. The validity of  each item further 
supports the notion that sustainability awareness 
can be effectively measured through structured 
and psychometrically sound instruments (Sass et 
al., 2021).

The reliability test results further reinforce 
the robustness of  the developed questionnaire, 
with Cronbach’s Alpha values of  0.84 for person 
reliability and 0.85 for item reliability, indicating 
that the instrument is highly reliable. These fin-
dings are consistent with Raof  & Musta’amal 
(2021), who stated that a Cronbach’s Alpha 
above 0.8 reflects very good reliability in Rasch 
model-based instruments. Similarly, studies by 
Cui et al. (2021) and Cerri et al. (2023) empha-
size that reliability coefficients in this range ensu-
re measurement consistency and reproducibility 
across different populations. The high reliabili-
ty scores suggest that the questionnaire can be 
consistently used in various educational settings 
to assess students’ sustainability awareness, pro-
viding valuable insights for curriculum develop-
ment and environmental education initiatives. 
These findings also align with the work of  Leoni-
dou et al. (2022), who found that high reliability 
in environmental awareness instruments enhan-
ces their applicability in longitudinal studies and 
cross-cultural research contexts.

Moreover, the combination of  strong con-
tent validity, item validity, and reliability results 
suggests that the questionnaire is a highly suitab-
le tool for assessing sustainability awareness in 
the context of  peatlands’ role in global warming. 
Chen et al. (2022) demonstrated that the use of  
validated and reliable instruments in environ-
mental education research enhances the accuracy 
of  assessing students’ knowledge, attitudes, and 
behaviors related to sustainability. The inclusion 
of  diverse indicators, such as sustainability prac-
tice awareness, behavior and attitude awareness, 
and emotional awareness, aligns with the multidi-
mensional approach to measuring environmental 
literacy, as suggested by Aikowe & Mazancova 
(2023). This comprehensive framework ensures 
that sustainability awareness is assessed holisti-
cally, capturing cognitive, behavioral, and affecti-
ve dimensions that are critical for fostering long-
term environmental responsibility.

This validated questionnaire demonstrates 
potential for implementation at the secondary 
and tertiary education levels, where students are 
expected to engage with complex environmen-
tal issues and develop critical thinking skills. Its 
content, which integrates sustainability aware-
ness with the specific context of  peatlands and 
global warming, aligns well with the demands of  
21st century education in Indonesia, particularly 
in fostering ecological literacy, systems thinking, 
and local-global connections. Given Indonesia’s 
vast peatland areas and their vulnerability to de-
gradation, equipping students with contextually 
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relevant environmental knowledge is essential. 
The questionnaire supports this goal by serving 
as both an assessment and learning tool, encou-
raging students to reflect on their roles in sustai-
nability challenges. In this way, it contributes to 
strengthening education for sustainable develop-
ment (ESD) as outlined in the national curricu-
lum and global frameworks such as the Sustai-
nable Development Goals (SDGs).

CONCLUSION

The findings of  this study demonstrate 
that the questionnaire developed to measure se-
condary school students’ sustainability aware-
ness, particularly in relation to peatlands’ role in 
global warming, possesses strong psychometric 
properties. The high content validity score of  91 
percent shows that the instrument successfully 
captures the essential dimensions of  sustainabi-
lity knowledge, attitudes, and behaviors. Analysis 
using the Rasch model further confirmed that all 
items performed effectively in distinguishing va-
rying levels of  student awareness, supported by 
consistent item and person measures. Reliability 
indices, indicated by Cronbach’s Alpha values of  
0.84 for persons and 0.85 for items, underscore 
the stability and internal consistency of  the ques-
tionnaire. Taken together, these results affirm that 
the instrument is a scientifically robust tool for 
assessing sustainability awareness and provides 
clear answers to the study’s research questions 
concerning content validity, item validity, and re-
liability.

The strength of  this validated instrument 
carries meaningful implications for sustainabili-
ty education and environmental policy develop-
ment. By providing a standardized and reliable 
measure, the questionnaire enables educators to 
identify students’ strengths and gaps more accu-
rately and to design instructional strategies that 
align with their learning needs. This supports 
efforts to develop evidence-based curriculum en-
hancements, targeted interventions, and learning 
experiences that integrate local ecological issues, 
particularly peatland vulnerability under global 
warming pressures. Beyond instructional use, the 
instrument can assist policymakers and school 
leaders in evaluating the effectiveness of  sus-
tainability programs, monitoring progress, and 
guiding broader educational decisions related to 
environmental literacy. Its demonstrated consis-
tency across respondents also makes it suitable 
for use in a range of  school settings.

Building on these contributions, future 
research may expand the use of  this instrument 

to broader and more diverse student populations 
to explore variations in sustainability awareness 
across educational levels, cultural backgrounds, 
and regional contexts. Comparative studies will 
help reveal differences in awareness shaped by 
environmental, social, or curricular factors. Lon-
gitudinal investigations may also provide insights 
into how sustainability awareness changes over 
time and how educational interventions influen-
ce students’ understanding and behaviors. Such 
work will strengthen the generalizability of  this 
instrument and deepen insights into the develop-
ment of  sustainability literacy within education 
systems.
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