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Abstract 
The increasing academic, social, and developmental demands faced by high school 

students make mental toughness an important psychological resource for adapting 

to various pressures. Therefore, measuring mental toughness is essential to support 

needs-based guidance and counseling services. This study aimed to examine the 

psychometric characteristics of the Mental Toughness Questionnaire-18 (MTQ-18) 

among general high school students using the Rasch Model. A quantitative approach 

with a cross-sectional survey design was employed. The participants consisted of 455 

students in SIDRAP Regency who were selected using convenience sampling. The 

instrument used was the Indonesian version of the MTQ-18, which had been adapted 

to the characteristics of high school students. Data were analyzed using the Rasch 

Model with Winsteps software. The findings indicate that the MTQ-18 provides 

preliminary evidence of adequate psychometric quality for measuring mental 

toughness among high school students. The five-point Likert response categories 

functioned consistently in differentiating respondents’ choices. Most items 

demonstrated acceptable fit with the measurement model, although several item 

indicators require further evaluation. The instrument also met the unidimensionality 

assumption, with a raw variance explained by measures value of 47.2%. Item difficulty 

analysis showed variations in item characteristics across different levels of students’ 

mental toughness. Reliability analysis demonstrated good internal consistency 

(Cronbach’s Alpha = 0.72), very high item reliability (1.00), and adequate person 

reliability (0.68). These findings suggest that the MTQ-18 has potential as an initial 

assessment instrument (need assessment) to support guidance and counseling 

services for high school students. 

1. Introduction 
The psychological well-being of students is a key concern in 21st-century education, particularly amid 

increasing academic demands, social pressures, competition, and the complexities of adolescent development 
(Boonma, 2025). At the high school level, students are in a developmental phase that requires them not only to 
achieve academic success but also to adapt socially and begin making decisions regarding their education and 
careers (Flores-Buils & Mateu‐Pé rez, 2025). At the same time, students also face the possibility of failure, 
academic stress, and various pressures that arise during the educational process (Deng et al., 2022). These 
conditions require students to have the ability to adapt and continue to function optimally when facing various 
pressures (Singh & Bisht, 2025). One psychological construct that can explain this ability is mental toughness. 

Mental toughness was initially developed in the field of sports psychology to describe the psychological 
characteristics that enable individuals to maintain their performance in competitive and high-pressure 
situations. Clough, Earle, and Sewell, (2002) define mental toughness as an individual’s ability to remain 
confident, focused, self-controlled, and committed when facing challenges and obstacles. This concept later 
evolved into a set of psychological characteristics that influence an individual’s ability to respond adaptively to 
pressure, challenges, and stress without losing sight of their goals (Strycharczyk, Clough, & Perry, 2021). 
Guszkowska and Wó jcik, (2021) also emphasize that mental toughness is related to an individual’s ability to 
persevere and remain goal-oriented even in stressful situations. Therefore, mental toughness is viewed as one 
of the psychological resources that help individuals cope with difficult and challenging situations (Hsieh et al., 
2024), including life circumstances that require the ability to adapt to various pressures (Kiarostami, Jeddi, 
Roohinezhad, & Hakimi, 2022). 
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Conceptually, mental toughness is developed through the 4C model, which encompasses control, 
commitment, challenge, and confidence (Strycharczyk et al., 2021). Control describes an individual’s belief in 
their ability to manage their emotions, life, and responses to the situations they face (Bandura, 2023).  
Commitment relates to perseverance in sustaining effort, completing tasks, and achieving set goals (Lee & Kim, 
2023). Challenge refers to an individual’s tendency to view obstacles, changes, and pressures as opportunities 
for growth (Lee & Kim, 2023). Meanwhile, confidence describes an individual’s belief in their ability to complete 
tasks and face challenges effectively (Jiang, Fu, & Dong, 2025). These four aspects demonstrate that mental 
toughness is not only related to the ability to persevere in difficult situations but also encompasses the ability 
to exercise self-control, maintain effort, respond positively to challenges, and believe in one’s own capabilities. 

Although it initially developed in the context of sports, mental toughness is now increasingly studied 
across various fields, including education, organizations, mental health, and adolescent development 
(Farnsworth et al., 2021). In the context of education, mental toughness is relevant because students also face 
various demands that require the ability to manage emotions, maintain motivation, build psychological 
resilience, and adapt effectively (Janjani et al., 2025). This construct is known to be associated with academic 
resilience and coping abilities in the face of academic pressure (Clair-thompson & Devine, 2023). Furthermore, 
mental toughness is also linked to students’ psychological well-being, learning motivation, and academic 
achievement (S. Zhang, Li, & Unger, 2022). Students with higher levels of mental toughness tend to be better 
able to cope with academic pressure, manage failure, and maintain optimism throughout their learning 
(Fengjun, Jing, & Liguang, 2022). The growing body of research on mental toughness in an educational context 
indicates that this construct is not only relevant to athletes but is also crucial for understanding the 
psychological characteristics of students (Yusri, Indreswari, Bariyyah, Setyowati, & Rahman, 2026). Therefore, 
a measurement tool capable of accurately assessing students’ mental toughness is needed. 

One of the most widely used instruments for measuring mental toughness is the Mental Toughness 
Questionnaire (MTQ), which was developed based on the 4C model. One of its early versions was the MTQ-48, 
consisting of 48 items, which has been used in various studies on mental toughness (Perry et al., 2021). However, 
the relatively large number of items can be a consideration when using the instrument in field research, 
especially when administered to school-aged respondents. To produce a more concise and practical 
measurement, the Mental Toughness Questionnaire-18 (MTQ-18), consisting of 18 items, was developed 
(Dagnall et al., 2019). This shorter version offers efficiency in the measurement process; however, the 
application of an instrument to different populations and contexts still requires psychometric testing to ensure 
that its measurement quality is adequately established. 

A number of studies have examined the use and psychometric characteristics of mental toughness 
instruments across various populations. (Dagnall et al., 2019) evaluated the MTQ-18 among students aged 
approximately 16 years and provided evidence of the instrument’s applicability to school-aged populations. 
However, that study was conducted in an educational context outside Indonesia and thus does not provide 
insight into the measurement characteristics of the MTQ-18 among Indonesian students.  Haqiyah et al., (2023) 
also used the Rasch Model approach in the development of a mental toughness instrument, but their study 
focused on a population of athletes rather than the MTQ-18. Furthermore, Denovan, Dagnall, Artamonova, and 
Papageorgiou, (2024) evaluated a mental toughness instrument using the Rasch Model; however, the 
instrument analyzed was the MTQ-10, so the results do not directly reflect the psychometric characteristics of 
the MTQ-18. In the Indonesian context, Yudiarso, Ardhiani, Surya, Watimena, and Kanzaki, (2025) tested the 
Indonesian version of the MTQ-18 using the Rasch Model, but the participants were drawn from a population of 
athletes. Thus, previous studies have provided important evidence regarding the use of the MTQ-18 with 
students as well as Rasch-based psychometric evaluations; however, each study still differs in terms of cultural 
context, sample type, instrument, and population characteristics compared to the use of the MTQ-18 with 
general high school students in Indonesia. 

Based on previous research, psychometric evidence for the Rasch Model-based MTQ-18 among general 
high school students or non-athletes in the Indonesian educational context remains limited. Evidence regarding 
school-aged students was previously obtained from educational contexts outside Indonesia. Meanwhile, testing 
of the Indonesian version of the MTQ-18 using the Rasch Model has so far been conducted only on athletic 
populations. This situation highlights the need to understand how the MTQ-18 functions when applied to 
general high school students in Indonesia, who have distinct developmental contexts and academic demands. 
The Rasch model is relevant for addressing this need because it allows for the evaluation of instrument quality 
at both the item and respondent levels (Engelhard Jr & Wang, 2024), including response category function, item 
fit, item difficulty, reliability, and instrument unidimensionality (Rumtini et al., 2026). This approach is also 
appropriate when an instrument is administered to a population different from the context of previous testing 
because the characteristics of each item can be evaluated more specifically (Hadž ibajramović , Schaufeli, & De 
Witte, 2022). 

Based on the above description, this study aims to examine the psychometric characteristics of the Mental 
Toughness Questionnaire-18 (MTQ-18) among general high school students in Indonesia using the Rasch Model. 
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The analysis focuses on response category function, item fit, unidimensionality, item difficulty, and instrument 
reliability. This study is expected to expand the psychometric evidence for the MTQ-18 in the context of 
Indonesian education, particularly among non-athlete high school students. The results are also expected to 
serve as a foundation for further testing and to support the judicious use of the MTQ-18 as a needs assessment 
instrument in guidance and counseling services. 

2. Method 

2.1. Research Design 
The MTQ-18 scale has previously been widely used among athletes; therefore, this study adapted the 

context and language to align with the characteristics of high school students. This study used the Rasch Model 
to analyze the psychometric quality of the instrument at the item and respondent levels  (Rumtini et al., 2026). 
The use of this approach aimed to produce a valid and reliable mental toughness scale for use among high school 
students in general. 

2.2. Participants 
The study population consisted of high school students in Sidenreng Rappang (Sidrap) Regency, South 

Sulawesi, Indonesia. Participants were selected using convenience sampling, a non-probability sampling 
technique, which involves selecting participants based on ease of access, availability, and willingness to 
participate in the study (Golzar & Noor, 2022). The study was conducted at two high schools, whose identities 
were disguised as School A and School B to maintain the confidentiality of the institutions. Both schools were 
selected based on the researcher’s ease of access and the schools’ willingness to grant permission to conduct the 
study. This selection allowed the researcher to coordinate directly with school officials regarding the 
distribution of survey instruments and the collection of student data. The questionnaire was administered via 
Google Forms and completed by students through direct coordination with school officials. The data collection 
process yielded 455 participants, the total number of complete responses successfully obtained from both 
schools during the data collection period and this number met the data completeness requirements for analysis. 
The distribution of participants based on demographic characteristics is presented in Table 1. 

Table 1. Distribution of the Research Sample Based on Demographic Characteristics 
Demographic Characteristics Category School A School B Total 
Gender Male 65 61 126 

Female 142 187 329 
Total 207 248 455 
Age 15 Years old 54 21 75 

16 Years old 83 77 160 

17 Years old 67 91 158 
18 Years old 3 59 62 

Total 207 248 455 
Grade Level X 106 90 196 

XI 95 48 143 
XII 6 110 116 

Total 207 248 455 

 

2.3. Instrument 
The instrument used in this study was the Indonesian-language version of the Mental Toughness Scale 

developed by Yudiarso et al., (2025). This instrument is an adaptation of the Mental Toughness Questionnaire 
(MTQ-18) developed by Dagnall et al., (2019), which is a shortened version of the Mental Toughness 
Questionnaire (MTQ-48) developed by Peter Clough. During the adaptation process, Yudiarso et al., (2025) 
carried out a series of steps, including translation, expert judgment, cultural and linguistic adaptation, and a pilot 
test to ensure equivalence of meaning and appropriateness of context for use among the Indonesian population. 

The MTQ-18 scale consists of 18 favorable and unfavorable statements that measure the four main 
dimensions of mental toughness: control, commitment, challenge, and confidence. Each item is structured using 
a five-point Likert scale: 1 (Strongly Disagree), 2 (Disagree), 3 (Neutral), 4 (Agree), and 5 (Strongly Agree). In a 
previous study, this scale was pilot-tested on 400 participants athletes in Indonesia aged 13–56 years. However, 
in this study, the use of the instrument was focused on high school students in general; therefore, several 
adjustments were made to the wording to make it easier for high school students to understand, while still 
adhering to the original structure of the MTQ-18, which consists of 18 items and four main dimensions. 

In the process of adapting the wording of the items, the researchers utilized generative artificial 
intelligence to explore alternative word choices and simpler sentence structures appropriate for the 
comprehension level of high school students. The use of AI was limited to editorial aspects and was not used to 
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alter the constructs, indicators, or psychological substance of the items. Each alternative wording was reviewed 
by the researchers with reference to the original meaning of the item. Next, content equivalence between the 
items before and after the adaptation was reviewed by guidance and counseling experts to ensure that the 
wording changes did not alter the meaning or the mental toughness construct being measured. These 
adaptations were made to improve readability without changing the indicators or the psychological substance 
of the mental toughness construct. The instrument blueprint is presented in Table 2. 

Table 2. Blueprint of the Mental Toughness Scale with Adjustments for High School Students in General 
Dimensions MTQ-18 Indonesian Version MTQ-18 Adapted for High 

School Students 
MTQ-18 Adapted 
for High School 
Students in 
English version 

Statement 
Items 

Item 

Control Bahkan ketika berada 
dibawah tekanan yang 
besar, saya biasanya tetap 
tenang  

Bahkan ketika berada 
dibawah tekanan yang 
besar, saya biasanya tetap 
tenang 

Even when under a 
lot of pressure, I 
usually stay calm 

(+) Q1 

Saya cenderung 
mengkhawatirkan segala 
sesuatunya jauh sebelum 
hal itu terjadi 

Saya cenderung 
mengkhawatirkan segala 
sesuatu jauh sebelum hal 
itu terjadi 

I tend to worry 
about everything 
long before it 
happens 

(-) Q2 

Saya biasanya merasa 
memegang kendali  

Saya biasanya merasa 
memegang kendali 

I usually feel in 
control 

 

(+) Q10 

Ketika lelah, saya merasa 
kesulitan untuk memulai 
sesuatu  

Saat saya lelah, saya merasa 
kesulitan untuk memulai 
sesuatu 

When I’m tired, I 
find it hard to get 
started on 
something 

(-) Q12 

Saya biasanya sulit untuk 
rileks  

Saya biasanya sulit untuk 
rileks 

I usually have a 
hard time 
relaxing 

(-) Q16 

Commitment Saya biasanya sulit 
membangkitkan semangat 
terhadap tugas-tugas yang 
harus dikerjakan   

Saya biasanya sulit 
membangkitkan semangat 
terhadap tugas-tugas yang 
harus dikerjakan 

I usually have a 
hard time getting 
motivated to 
tackle the tasks 
at hand 

(-) Q3 

"Saya tidak tahu harus mulai 
dari mana" adalah 
perasaan yang biasa saya 
rasakan ketika 
dihadapkan pada 
beberapa hal yang harus 
dilakukan sekaligus  

"Saya tidak tahu harus mulai 
dari mana" adalah 
perasaan yang biasa saya 
rasakan ketika 
dihadapkan pada 
beberapa hal yang harus 
dilakukan sekaligus 

“I don’t know 
where to start” is 
a feeling I often 
have when faced 
with several 
things to do at 
once 

(-) Q6 

Saya biasanya merasa sulit 
untuk melakukan usaha 
mental ketika Lelah  

Saya biasanya merasa sulit 
untuk berpikir atau fokus 
ketika lelah 

I usually find it 
hard to think or 
focus when I’m 
tired 

(-) Q17 

Challenge Saya biasanya mengatasi 
dengan baik setiap 
masalah yang terjadi  

Saya biasanya mampu 
mengatasi dengan baik 
setiap masalah yang 
terjadi 

I’m usually able to 
handle any 
problem that 
arises well 

(+) Q4 

Saya berharap hidup saya 
lebih bisa diprediksi  

Saya berharap hidup saya 
lebih mudah diprediksi 

I wish my life were 
more predictable 

(-) Q11 

Saya umumnya mampu 
bereaksi dengan cepat 
saat sesuatu yang tidak 
terduga terjadi 

Saya umumnya mampu 
bereaksi dengan cepat 
saat sesuatu yang tidak 
terduga terjadi 

I’m generally able 
to react quickly 
when something 
unexpected 
happens 

(+) Q13 

Confidence Secara umum, saya merasa 
bahwa saya adalah orang 
yang berharga  

Secara umum, saya merasa 
bahwa saya adalah orang 
yang berharga 

In general, I feel 
that I am a 
valuable person 

(+) Q5 

Saya selalu berbicara jujur 
ketika memiliki sesuatu 
untuk disampaikan  

Saya selalu mengungkapkan 
pendapat ketika memiliki 
sesuatu untuk 
disampaikan 

I always speak up 
when I have 
something to say 

(+) Q7 

Ketika saya membuat 
kesalahan, saya cenderung 
merasa khawatir selama 
beberapa hari  

Ketika saya membuat 
kesalahan, saya cenderung 
merasa khawatir selama 
beberapa hari 

When I make a 
mistake, I tend to 
worry about it 
for several days 

(-) Q8 

Dalam diskusi, saya sering 
mundur meskipun merasa 
yakin tentang sesuatu  

Dalam diskusi, saya sering 
mengalah meskipun 

In discussions, I 
often back down 
even when I’m 

(-) Q9 
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Dimensions MTQ-18 Indonesian Version MTQ-18 Adapted for High 
School Students 

MTQ-18 Adapted 
for High School 
Students in 
English version 

Statement 
Items 

Item 

merasa yakin tentang 
sesuatu 

certain about 
something 

Meskipun keadaannya buruk, 
saya yakin semuanya akan 
berakhir baik  

Seburuk apapun 
keadaannya, saya yakin 
semuanya akan berakhir 
baik 

No matter how bad 
things get, I’m 
confident 
everything will 
turn out okay 

(+) Q14 

Saya biasanya melihat sisi 
positif kehidupan  

Saya biasanya melihat sisi 
positif kehidupan 

I usually look on 
the bright side of 
life 

(+) Q15 

Jika saya merasa seseorang 
salah, saya tidak takut 
untuk berdebat dengan 
mereka  

Jika saya merasa seseorang 
salah, saya tidak takut 
untuk berdebat dengan 
mereka 

If I think someone 
is wrong, I’m not 
afraid to argue 
with them 

(+) Q18 

 

2.4. Data Analysis 
Data analysis in this study was conducted using the Rasch Model approach to test the psychometric quality 

of the mental toughness scale, in terms of construct structure, item characteristics, and respondent 
characteristics. The analysis was performed using Winsteps software, version 3.73, to obtain a more 
comprehensive evaluation of the instrument. The Rasch model was used to analyze item fit, respondent ability, 
instrument reliability, and the functioning of categories on the rating scale (Tesio, Caronni, Kumbhare, & 
Scarano, 2024). 

The first stage of the Rasch analysis is the rating scale analysis, which aims to evaluate respondents’ ability 
to accurately distinguish between each response category on a 1-to-5 Likert scale. The second stage involves 
analyzing item fit and validity to determine whether each item functions in accordance with the measurement 
model, based on the indicators Mean Square of Fit (MNSQ), Z-Standard of Fit (ZSTD), and Point Measure 
Correlation (Pt Measure Corr). Next, the third stage tests the assumption of unidimensionality of the instrument 
through the raw variance explained by measures and the unexplained variance in the first through fifth contrasts 
of residuals. The fourth stage involved analyzing item difficulty levels based on logit values to determine the 
variation in difficulty levels for each item. Additionally, the analysis continued with the presentation of the 
Wright Person-Item Map to examine the overlap between the distribution of respondent ability (person ability) 
and item difficulty levels on the same logit scale. The fifth stage involved a Differential Item Functioning (DIF) 
analysis to determine whether each item functioned equivalently across different respondent groups based on 
gender and to identify potential differences in item difficulty between male and female students. The final stage 
involved an analysis of summary statistics to obtain information regarding the quality of the instrument, 
including internal consistency (Cronbach’s Alpha), person reliability, item reliability, and item-response 
separation indices. 

3. Results and Discussion 
The results of the research data analysis include an evaluation of the instrument’s quality based on the 

Rasch Model, which encompasses an analysis of the rating scale, item fit, unidimensionality tests, item difficulty 
levels, DIF analysis, and instrument reliability. 

3.1. Rating Scale Diagnostic 
A rating scale analysis was conducted to determine the extent to which participants understood and 

distinguished between the response options available in the instrument (Chong, Mokshein, & Mustapha, 2022). 
In the Rasch Model, this analysis is used to evaluate whether the response categories on the Likert scale function 
properly and are used consistently by respondents. Respondents’ understanding of the five response categories 
can be considered good if the observed average and Andrich threshold values show a pattern of gradual increase 
from the lowest to the highest category (Ismail et al., 2024). The observed average and Andrich threshold values 
are shown in Table 3. 
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Table 3. Results of the Rating Scale Diagnostic Analysis 
Category 
Label 

Score Observed Observed 
Average 

Sample 
Expect 

Infit 
MNSQ 

Outfit 
MNSQ 

Andrich 
Threshold 

Category 
Measure 

 
Count % 

1 1 931 11 -1.57 -1.57 1.02 1.02 NONE (-3.26) 1 
2 2 1865 23 -.96 -.89 .87 .88 -1.93 -1.55 2 

3 3 3144 38 -.01 -.07 .95 .93 -1.01 .00 3 
4 4 1621 20 .71 .70 1.00 .99 1.00 1.55 4 
5 5 629 8 1.19 1.29 1.12 1.13 1.95 (3.27) 5 

 

Based on the results of the rating scale analysis, it was found that the observed average score increased 
gradually from category 1 to category 5, namely -1.57; -0.96; -0.01; 0.71; and 1.19. This increase indicates that 
respondents were able to consistently distinguish between response options from the lowest to the highest 
level. In addition, the Andrich Threshold values also showed a sequentially increasing pattern, namely -1.93 in 
category 2, -1.01 in category 3, 1.00 in category 4, and 1.95 in category 5. The first category had no threshold 
value because it served as the starting category. This pattern of increase indicates that there are no disruptions 
or irregularities in the structure of the response categories. Thus, the five-category Likert scale used in this 
mental toughness scale can be said to function well and be understood by the respondents. 

3.2. Item Fit and Validation 
Item fit is used to assess whether each item of the instrument functions optimally in measuring mental 

toughness so as not to cause misunderstandings among respondents (Medvedev & Krä geloh, 2022). This 
evaluation was conducted based on the results of data analysis using Winsteps. According to the study by 
Amiruddin, (2026) item fit assessment is performed using three main indicators: Outfit Mean Square (MNSQ), 
Outfit Z-Standard (ZSTD), and Point Measure Correlation (Pt Measure Corr). 

An item is deemed acceptable if its Mean Square Error (MNSQ) falls within the range of 0.5 to 1.5 (0.5 < 
MNSQ < 1.5). Furthermore, an item is also acceptable if its Z-Standard (ZSTD) falls within the range of -2.0 to 
+2.0 (-2.0 < ZSTD < +2.0). As for the Point Measure Correlation indicator, an item is accepted if it has a value 
between 0.40 and 0.85 (0.40 < Pt Measure Corr < 0.85). A statement item can be categorized as a “fit” if it meets 
at least one of the three specified fit indicators, meaning the item is still considered suitable for use in the 
measurement instrument (Norhayati, Imtithal, & Akma, 2021). The results of the item misfit analysis are 
presented in Table 4. 

All items had Outfit Mean Square (MNSQ) values ranging from 0.5 to 1.5. These results indicate that no 
items were outliers based on the Outfit MNSQ criteria; thus, in general, all items remained within the acceptance 
limits of the Rasch model. 

However, based on the Outfit Z-Standard (ZSTD) indicator, several items were found to have values outside 
the criterion range of -2.0 to +2.0, namely items P11, P5, P18, P9, P2, P10, P17, P13, and P4. Excessively high 
ZSTD values indicate that respondents’ response patterns to these items do not align well with the measurement 
model’s expectations. Conversely, excessively low ZSTD values suggest that response patterns to these items 
tend to be too consistent or too predictable compared to what the Rasch model expects. 

Furthermore, regarding the Point Measure Correlation (Pt Measure Corr) indicator, several items had 
values below 0.40, namely P11, P18, P8, P14, P1, P15, P10, and P13. These values indicate that the relationship 
between the items and the construct being measured is relatively weak. However, since each item still meets at 
least one of the three established item fit criteria, all items are categorized as “fit” and deemed suitable for 
measuring mental toughness. Thus, all items in the instrument are deemed capable of functioning adequately 
without causing respondents to misinterpret the statements provided. 
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Table 4. Results of the Item Misfit Analysis  
Entry Number  Total Score Total Count Measure Model S.E. Infit Outfit Pt-Measure Exact Exact Item 

MNSQ ZSTD MNSQ ZSTD Corr. Exp. Obs% Exp% 
11 1102 455 .74 .06 1.37 5.4 1.37 5.4 A.18 .41 42.4 44.6 P11 
5 1525 455 -.71 .06 1.23 3.3 1.23 3.4 B.46 .42 42.9 47.0 P5 
18 1619 455 -1.07 .06 1.20 3.1 1.20 3.0 C.33 .42 38.0 44.1 P18 
9 1158 455 .55 .06 1.17 2.6 1.17 2.6 D.48 .42 43.5 46.3 P9 
8 827 455 1.73 .06 1.10 1.7 1.07 1.2 E.38 .38 47.0 45.1 P8 
14 1847 455 -1.85 .06 1.09 1.5 1.07 1.2 F.39 .40 44.0 43.6 P14 
6 1011 455 1.05 .06 1.05 .9 1.05 .9 G.47 .41 43.1 43.1 P6 
1 1507 455 -.65 .06 1.00 .0 1.00 .1 H.32 .42 49.9 47.8 P1 
3 1280 455 .13 .06 .93 -1.0 .95 -.8 I.45 .42 48.1 49.6 P3 

15 1692 455 -1.29 .06 .92 -1.3 .94 -1.1 i.35 .41 46.2 43.8 P15 
16 1247 455 .24 .06 .93 -1.1 .92 -1.2 h.53 .42 53.8 49.1 P16 
12 1273 455 .10 .06 .91 -1.5 .92 -1.4 g.51 .41 48.8 43.3 P12 
7 1544 455 -.78 .06 .91 -1.4 .91 -1.4 f.47 .42 53.0 46.8 P7 
2 993 455 1.44 .06 .90 -1.9 .88 -2.1 e.45 .39 51.2 43.7 P2 
10 1300 455 .06 .06 .86 -2.1 .86 -2.1 d.37 .42 51.9 50.0 P10 

17 959 455 1.24 .06 .85 -2.6 .84 -2.8 c.55 .40 45.7 43.3 P17 
13 1582 455 -.91 .06 .83 -2.8 .83 -2.8 b.32 .42 49.0 45.1 P13 
4 1586 455 -.92 .06 .64 -6.5 .64 -6.5 a.44 .42 57.8 45.1 P4 
Mean 1317.9 455.0 .00 .06 .99 -.2 .99 -.3   47.6 45.6  
SD 297.2 .0 1.03 .00 .17 2.7 .17 2.7   4.8 2.2  
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3.3. Unidimensionality 
The unidimensionality of an instrument is one of the key indicators for assessing whether the developed 

instrument is capable of measuring the construct it is intended to measure (Chiu et al., 2024). In Rasch Model 
analysis, unidimensionality is tested using Principal Component Analysis (PCA) on the residuals to determine 
the extent to which the instrument is able to represent the single main construct being measured (Cioffi, Galano, 
Passeggia, & Testa, 2024; Tennant & Kü çü kdeveci, 2023).  The instrument is considered unidimensional if the 
raw variance explained by measures reaches ≥ 20%. Generally, the empirical unidimensionality value is 
categorized as adequate if it falls within the 20–40% range, good if within the 40–60% range, and very good if it 
exceeds 60% (Latifah, Saripah, Dodi, & Sunarya, 2024). Additionally, a measurement can be considered 
unidimensional if the Unexplained Variance in the 1st to 5th Contrast of Residuals is below 15% for each contrast 
(Lee & Lee, 2025; Muslihin, Suryana, Ahman, Suherman, & Dahlan, 2022). The results of the unidimensionality 
analysis are presented in Table 5. 

Table 5. Result of the Item Unidimensionality Analysis  
Empirical Modeled 

Total raw variance in observations 34.1 100.0% - 100.0% 
Raw variance explained by measures 16.1 47.2% - 47.0% 
Raw variance explained by persons 2.3 6.8% - 6.8% 
Raw variance explained by items 13.8 40.4% - 40.2% 
Raw unexplained variance (total) 18.0 52.8% 100.0% 53.0% 
Unexplained variance in 1st contrast 3.8 11.1% 21.0% - 
Unexplained variance in 2nd contrast 1.5 4.3% 8.1% - 
Unexplained variance in 3rd contrast 1.4 4.2% 7.9% - 
Unexplained variance in 4th contrast 1.2 3.5% 6.6% - 

Unexplained variance in 5th contrast 1.1 3.2% 6.1% - 

 

The results of the unidimensionality analysis show that the raw variance explained by measures is 47.2%. 
This value meets the minimum criterion of ≥ 20% and falls into the “good” category because it lies within the 
40–60% range. Additionally, the unexplained variance values for the 1st through 5th contrasts were 11.1%, 
4.3%, 4.2%, 3.5%, and 3.2%, respectively. All of these values are below the 15% threshold, so there is no strong 
indication of secondary dimensions interfering with the main construct. Thus, the mental toughness scale can 
be said to meet the assumption of unidimensionality and is suitable for measuring the intended construct. 

3.4. Item Difficulty Level 
Item difficulty is an indicator that shows how easy or difficult an item on a test is for respondents 

(Abdellatif, 2023). In the Rasch Model, item difficulty is determined based on the logit measure, taking into 
account the standard deviation (SD) of the item’s logit value. The higher an item’s logit value, the higher its 
difficulty level; conversely, a lower logit value indicates that the item is relatively easier for respondents. 
According to Muqaffi, Rusmana, and Ilfiandra, (2024), item difficulty levels are classified into four categories: 
very difficult if the logit measure is greater than +1 SD; difficult if the logit measure is between 0 and +1 SD; 
moderate if the logit measure is between −1 SD and 0; and easy if the logit measure is less than −1 SD. This 
categorization was used as the basis for analyzing the distribution of difficulty levels for each item in the 
instrument. The results of the item difficulty analysis based on these four categories are presented in Table 6. 

Based on the results of the item difficulty analysis, the standard deviation of the measure was found to be 
1.03 logits, with an average measure of 0.00 logits. Thus, based on the categorization formula explained earlier, 
items with a measure value greater than 1.03 are categorized as very difficult; items with a measure value 
between 0.00 and 1.03 are categorized as difficult; items with a measure value between -1.03 and less than 0.00 
are categorized as moderate; and items with a measure value less than -1.03 are categorized as easy. The 
distribution of item difficulty levels is presented in Table 7. 
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Table 6. Results of the Item Difficulty Analysis 
Entry Number  Total Score Total Count Measure Model S.E. Infit Outfit Pt-Measure Exact Exact Item 

MNSQ ZSTD MNSQ ZSTD Corr. Exp. Obs% Exp% 
8 827 455 1.73 .06 1.10 1.7 1.07 1.2 .38 .38 47.0 45.1 P8 
2 903 455 1.44 .06 .90 -1.9 .88 -2.1 .45 .39 51.2 43.7 P2 
17 959 455 1.24 .06 .85 -2.6 .84 -2.8 .55 .40 45.7 43.3 P17 
6 1011 455 1.05 .06 1.05 .9 1.05 .9 .47 .41 43.1 43.1 P6 
12 1023 455 1.01 .06 .91 -1.5 .92 -1.4 .51 .41 48.8 43.3 P12 
11 1102 455 .74 .06 1.37 5.4 1.37 5.4 .18 .41 42.4 44.6 P11 
9 1158 455 .55 .06 1.17 2.6 1.17 2.6 .48 .42 43.5 46.3 P9 
16 1247 455 .24 .06 .93 -1.1 .92 -1.2 .53 .42 53.8 49.1 P16 
3 1280 455 .13 .06 .93 -1.0 .95 -.8 .45 .42 48.1 49.6 P3 

10 1300 455 .06 .06 .86 -2.1 .86 -2.1 .37 .42 51.9 50.0 P10 
1 1507 455 -.65 .06 1.00 .0 1.0 .1 .32 .42 49.9 47.8 P1 
5 1525 455 -.71 .06 1.23 3.3 1.23 3.4 .46 .42 42.9 47.0 P5 
7 1544 455 -.78 .06 .91 -1.4 .91 -1.4 .37 .42 53.0 46.8 P7 
13 1584 455 -.91 .06 .83 -2.8 .83 -2.8 .42 .42 49.0 45.1 P13 
4 1586 455 -.92 .06 .64 -6.5 .64 -6.5 .34 .42 57.8 45.1 P4 

18 1629 455 -1.07 .06 1.20 3.1 1.20 3.0 .33 .42 38.0 44.1 P18 
15 1692 455 -1.29 .06 .92 -1.3 .94 -1.1 .35 .41 46.2 43.8 P15 
14 1847 455 -1.85 .06 1.09 1.5 1.07 1.2 .39 .40 44.0 43.6 P14 
Mean 1317.9 455.0 .00 .06 .99 -.2 .99 -.3   47.6 45.6  
SD 297.2 .0 1.03 .06 .17 2.7 .17 2.7   4.8 2.6  

 

Table 7. Distribution of Item Difficulty Levels 
Criteria Number of Items     Items 
Very difficult 4 items P8, P2, P17, P6 
Difficult 6 items P12, P11, P9, PP16, P3, P10 
Moderate 5 items P1, P5, P7, P13, P4 

Easy 3 items P18, P15, P14 
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The categorization results show that there are 4 items in the “very difficult” category, 6 items in the 
“difficult” category, 5 items in the “moderate” category, and 3 items in the “easy” category. This distribution 
indicates that the MTQ-18 has a fairly wide range of item difficulty levels. This diversity in difficulty levels 
suggests that the instrument is not only capable of measuring students with a specific level of mental toughness 
but can also provide information on students with both lower and higher abilities. 

To determine the extent to which item difficulty levels can cover the range of students’ mental toughness 
abilities, a further analysis was conducted using the Wright Person-Item Map (Folastri, Hambali, Ramli, Sa’dun 
Akbar, & Sofyan, 2023). This analysis maps the distribution of respondents’ abilities (person measure) and item 
difficulty levels (item measure) onto the same logit scale, thereby revealing the alignment between respondents’ 
abilities and the characteristics of the available items. 

 
Figure 1. Person-Item Map of the Mental Toughness Questionnaire-18 (MTQ-18) 

Based on the Wright Person-Item Map in the figure, the distribution of students’ abilities spans a relatively 
wide range, with most respondents clustered around the construct mean (0 logit). Meanwhile, the items are 
distributed across a range of difficulty levels, from low to high, with item P14 being the easiest and P8 the most 
difficult. Most of the distribution of students’ abilities falls within the range of item difficulty levels available. 
This indicates that the MTQ-18 has sufficient measurement coverage to identify variations in the levels of mental 
toughness among high school students. The available items are capable of capturing most respondent 
characteristics, including students with low, moderate, and high levels of mental toughness. However, it appears 
that a small proportion of respondents have levels of mental toughness that are higher than the highest-difficulty 
item or lower than the easiest item. This suggests that the instrument could still be improved by adding items 
with more extreme difficulty levels to optimize measurement for respondents with extreme characteristics. 

Overall, the results of the item difficulty analysis and the Wright Person-Item Map indicate that the MTQ-
18 has a sufficiently good item distribution for measuring the construct of mental toughness among high school 
students. The instrument features a range of difficulty levels capable of covering most of the respondents’ ability 
spectrum, thereby supporting the use of the MTQ-18 as a measurement instrument for mental toughness in an 
educational context. 

3.5. Differential Item Functioning (DIF) 
A Differential Item Functioning (DIF) analysis was conducted to determine whether each item on the 

instrument functions as an equivalent measure across different groups of respondents (Tesio, Caronni, Simone, 
Kumbhare, & Scarano, 2024). In this study, the DIF analysis was conducted based on gender to determine 
whether the MTQ-18 items had different levels of difficulty between male and female students even though they 
had relatively similar levels of mental toughness. DIF identification was based on the probability (PROB) values 
in the DIF analysis results table. Items with a PROB value < 0.05 were categorized as exhibiting DIF because they 
indicated a significant difference in item function between groups, whereas items with a PROB value > 0.05 
indicated that the items functioned relatively equivalently across the compared groups (Tennant & Kü çü kdeveci, 
2023). A summary of the DIF analysis results is presented in Table 8. 
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Table 8. Summary of Differential Item Functioning (DIF) Analysis Results 
Item Summary DIF CHI-

SQUARE 
D.F PROB BETWEEN-CLASS MEAN-

SQUARE 
t=ZSTD Indication for 

DIF 
1 5.0615 1 0.0245 2.0388 1.0400 DIF 
2 0.9040 1 0.3417 0.3968 -0.0911 No 

3 2.8420 1 0.0918 1.1385 0.5651 No 
4 0.7306 1 0.3927 0.3052 -0.2217 No 
5 8.5976 1 0.0034 3.5519 1.5867 DIF 
6 0.4415 1 0.5064 0.1933 -0.4234 No 
7 0.1267 1 0.7219 0.0608 -0.8157 No 
8 2.9546 1 0.0856 1.2864 0.6572 No 
9 2.1129 1 0.1461 0.8373 0.3495 No 
10 0.5355 1 0.4643 0.2176 -0.3740 No 
11 0.1715 1 0.6788 0.0811 -0.7316 No 
12 1.5937 1 0.2068 0.6753 0.2112 No 
13 0.7072 1 0.4004 0.2955 -0.2369 No 
14 5.7974 1 0.0161 2.3515 1.1710 DIF 
15 0.0000 1 1.0000 0.0000 -1.2642 No 
16 0.0000 1 1.0000 0.0007 -1.4638 No 

17 6.8039 1 0.0091 2.8941 1.3731 DIF 
18 0.0397 1 0.8422 0.0153 -1.1233 No 

 

Based on the DIF analysis results in Table 9, most MTQ-18 items demonstrate relatively equivalent 
measurement functioning between male and female students. Of the 18 items analyzed, 14 had a probability 
(PROB) value > 0.05, indicating no evidence of DIF. This suggests that most items consistently measure the 
construct of mental toughness across both gender groups. However, there were four items with probability 
values < 0.05, namely items P1 (PROB = 0.0245), P5 (PROB = 0.0034), P14 (PROB = 0.0161), and P17 (PROB = 
0.0091). Statistically, these four items indicate a difference in function based on gender. Nevertheless, the DIF 
findings do not directly imply that these items should be eliminated; rather, they indicate that the items require 
further review, taking into account the magnitude of the difference (DIF contrast) and the item’s substantive fit 
to the construct of mental toughness. 

To determine the direction and magnitude of item functioning differences between male and female 
students, a pairwise DIF analysis was conducted (Albano, French, & Vo, 2024). This analysis provides 
information regarding differences in item difficulty (DIF Measure) as well as DIF Contrast values between the 
two groups. The results of the pairwise DIF analysis are presented in Table 9. 

Based on the pairwise DIF analysis results, the four items previously identified as exhibiting DIF showed 
different directions of functional differences between male and female students. Item P1 had a DIF contrast 
value of -0.30 logits, indicating that the item was relatively more difficult for female students than for male 
students. Conversely, item P5 has a DIF contrast value of 0.39 logits, indicating that the item is relatively more 
difficult for male students. Furthermore, item P14 has a DIF contrast value of 0.33 logits, indicating a tendency 
for the item to be more difficult for male students, while item P17 has a DIF contrast value of -0.35 logits, 
indicating a tendency for the item to be more difficult for female students. Although these four items showed 
statistically significant differences in function, the DIF contrast values fell within a relatively narrow range, 
between 0.30 and 0.39 logits. This indicates that the magnitude of the differences in item function between 
gender groups remains relatively low, suggesting no significant deviation in item function. 

The DIF plot in Figure 2 shows the pattern of MTQ-18 item difficulty levels between male and female 
student groups. Overall, most item positions in both groups fall within a similar range, indicating that most items 
have similar measurement characteristics. However, several items show a larger position gap between the two 
groups, particularly P1, P5, P14, and P17. This pattern aligns with the DIF statistical analysis, which indicates 
that these four items have probability values < 0.05. Although there are differences in item positions on the 
graph, the gaps between the groups remain relatively small; thus, overall, the MTQ-18 demonstrates fairly stable 
measurement function based on gender. 
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Table 9. Results of the Pairwise Differential Item Functioning (DIF) Analysis by Gender 
Item DIF Measure Laki-laki S.E DIF Measure Perempuan S.E DIF Contrast S.E Contrast Welch Mantel-Haenszel Cumlor Size 

t d.f Prob Chi-Squ Prob 
1 -0.87 0.11 -0.57 0.07 -0.30 0.13 -2.27 285 0.0242 8.5496 0.0035 -0.63 
2 1.35 0.11 1.48 0.07 -0.13 0.13 -0.95 292 0.3421 0.1522 0.6965 -0.08 
3 0.29 0.11 0.07 0.07 0.22 0.13 1.69 285 0.0914 3.3430 0.0675 0.41 
4 -0.84 0.11 -0.96 0.07 0.11 0.13 0.86 285 0.3927 0.0020 0.9644 0.01 
5 -0.43 0.11 -0.82 0.07 0.39 0.13 2.96 285 0.0033 8.5786 0.0034 0.62 
6 0.99 0.11 1.08 0.07 -0.09 0.13 -0.66 288 0.5072 0.0778 0.7803 -0.06 
7 -0.82 0.11 -0.78 0.07 -0.04 0.13 -0.30 285 0.7618 0.1093 0.7410 -0.07 
8 1.57 0.11 1.81 0.08 -0.24 0.14 -1.73 298 0.0853 0.9551 0.3284 -0.21 
9 0.69 0.11 0.49 0.07 0.19 0.13 1.46 286 0.1456 4.5541 0.0328 0.45 

10 -0.01 0.11 0.09 0.07 -0.10 0.13 -0.73 285 0.4639 1.4898 0.2222 -0.26 
11 0.78 0.11 0.74 0.07 0.05 0.13 0.35 286 0.7249 0.6531 0.4190 -0.17 
12 0.89 0.11 1.06 0.07 -0.17 0.13 -1.27 288 0.2067 0.4813 0.4878 -0.15 
13 -0.83 0.11 -0.94 0.07 0.11 0.13 0.84 285 0.4004 0.0019 0.9649 -0.01 
14 -1.61 0.12 -1.94 0.07 0.33 0.14 2.43 287 0.0158 4.9011 0.0268 0.46 
15 -1.29 0.11 -1.29 0.07 0.00 0.13 0.00 284 1.0000 0.2795 0.5970 -0.11 

16 0.24 0.11 0.24 0.07 0.00 0.13 0.00 285 1.0000 0.1726 0.6778 0.09 
17 0.99 0.11 1.34 0.07 -0.35 0.13 -2.63 292 0.0090 2.5026 0.1137 -0.34 
18 -1.09 0.11 -1.07 0.07 -0.02 0.13 -0.17 285 0.8652 0.1748 0.6759 -0.08 

 

 
Figure 2. Person DIF Plot (DIF=Gender)
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Overall, the results of the DIF analysis indicate that the MTQ-18 exhibits a fairly good level of measurement 
equivalence based on gender. The majority of items (14 out of 18) showed no indication of DIF; thus, they can 
be considered to have relatively equivalent measurement functions between male and female students. 
Meanwhile, the four items showing indications of DIF can still be retained because the differences in item 
function found are relatively small and must be considered in conjunction with theoretical fit and the substance 
of the construct being measured. 

3.6. Instrument Reliability 
Instrument reliability testing was conducted to assess measurement consistency and the instrument’s 

ability to distinguish between respondent characteristics and item difficulty levels based on the Rasch Model 
(Bakar et al., 2023). The reliability analysis was based on summary statistics, focusing on three key indicators: 
Cronbach’s Alpha, person reliability, and item reliability (Bakar et al., 2023). The Cronbach’s Alpha value is used 
to describe the internal consistency of the instrument, with the following categories: very poor if the value is 
less than 0.50; poor in the range of 0.50 to less than 0.60; adequate in the range of 0.60 to less than 0.70; good 
in the range of 0.70 to 0.80; and very good if greater than 0.80. Meanwhile, person reliability indicates the 
consistency of estimates of respondents’ abilities or characteristics, while item reliability indicates the stability 
of the item difficulty hierarchy. Referring to the criteria used by Muqaffi et al., (2024), both reliability indicators 
are categorized as weak if their values are less than 0.67; adequate in the range of 0.67–0.80; good in the range 
of 0.81–0.90; very good in the range of 0.91–0.94; and exceptional if their values reach 0.95 or higher. Based on 
these criteria, the results of the instrument reliability analysis using summary statistics are presented in Table 
10. 

Table 10. Results of the Summary Statistics Analysis 
Summary of 455 Measured Person 
 Total Score Count Measure Model Error Infit Outfit 

MNSQ ZSTD MNSQ ZSTD 
Mean 52.1 18.0 -.17 .30 1.00 -.2 .99 -.2 
SD. 6.5 .0 .58 .01 .59 1.7 .59 1.7 
Max. 78.0 18.0 2.37 .39 4.69 6.6 4.77 6.7 

Min. 27.0 18.0 -2.79 .29 .19 -3.9 .19 -3.9 
Real RMSE .33 True SD .48 Separation 1.45 Person Reliability .68 
Model RMSE .30 True SD .50 Separation 1.67 Person Reliability .74 
S.E. OF Person Mean = .03 
Person Raw Score-To-Measure Correlation = 1.00 
Cronbach Alpha (KR-20) Person Raw Score “Test” Reliability = .72 
 
Summary of 455 Measured Item 
 Total Score Count Measure Model Error Infit Outfit 

MNSQ ZSTD MNSQ ZSTD 
Mean 1317.9 455.0 .00 .06 .99 -.2 .99 -.3 
SD. 297.2 .0 1.03 .00 .17 2.7 .17 2.7 
Max. 1847.0 455.0 1.73 .06 1.37 5.4 1.37 5.4 
Min. 827.0 455.0 -1.85 .06 .64 -6.5 .64 -6.5 
Real RMSE .06 True SD 1.03 Separation 16.76 Item Reliability 1.00 
Model RMSE .06 True SD 1.03 Separation 17.32 Item Reliability 1.00 
S.E. OF Item Mean = .25 
UMEAN = .0000 USCALE = 1.0000 
Item RAW SCORE -TO-MEASURE CORRELATION = -1.00 

 

The results of the summary statistics analysis showed a Cronbach’s Alpha/KR-20 value of 0.72, which falls 
into the “good” category. This indicates that the instrument has good internal consistency in measuring the 
construct under study. Furthermore, the person reliability value of 0.68 falls into the “adequate” category, 
meaning the instrument is sufficiently capable of distinguishing respondents based on their level of ability or 
tendency toward the construct being measured. Meanwhile, the item reliability value of 1.00 falls into the 
“excellent” category, indicating that the items in the instrument possess a very high level of consistency and 
stability. Thus, overall, the mental toughness scale can be deemed reliable, particularly in terms of item quality, 
although the instrument’s ability to distinguish between respondents remains in the “adequate” category. 

Overall, the results of the analysis using the Rasch Model indicate that the mental toughness scale 
possesses good psychometric quality. The instrument meets the assumption of unidimensionality, features 
varying levels of item difficulty, and demonstrates adequate item fit based on the item fit analysis. Additionally, 
the response categories on the Likert scale were found to function well and were consistently understood by 
respondents. The reliability analysis results indicate that the instrument has good internal consistency with very 
high item quality. Thus, the developed mental toughness scale is deemed valid and can be used as a 
measurement tool to identify the level of mental toughness among high school students in general. 
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Mental toughness is one of the key psychological aspects that helps individuals adaptively cope with life’s 
pressures, challenges, and demands (Strycharczyk et al., 2021). For high school students, mental toughness is 
not only related to the ability to cope with academic pressure but is also linked to the ability to manage emotions, 
maintain motivation, build self-confidence, and adapt to social changes and personal development (Yusri et al., 
2026). Therefore, an instrument capable of accurately measuring mental toughness is essential for supporting 
educational services and students’ psychological development. 

The results of this study indicate that the mental toughness scale adapted from the MTQ-18 possesses 
adequate psychometric characteristics for use with high school students. These findings suggest that instrument 
adaptation requires not only language translation but also contextual adjustments to ensure that items align 
with the developmental characteristics of the respondents (Ambuehl & Inauen, 2022). This is important because 
previous research on mental toughness has largely focused on athletic populations, whereas high school 
students face different forms of pressure, such as academic demands, social relationships, and the development 
of self-identity (Yusri et al., 2026). Unlike the study by Dagnall et al., (2019), which developed the MTQ-18 in an 
educational context with different cultural characteristics, this study provides additional evidence regarding the 
instrument’s functionality among Indonesian high school students. Furthermore, the study by Yudiarso et al., 
(2025), which tested the Indonesian version of the MTQ-18 using the Rasch approach, focused primarily on an 
athlete population; thus, this study expands the psychometric analysis of the MTQ-18 to a group of students with 
distinct characteristics of psychological stress. 

The results of the response category analysis indicate that students were able to consistently distinguish 
between response options on the Likert scale. Increases in the observed average and Andrich threshold values 
indicate that the response categories on the MTQ-18 function sequentially and are understandable to 
respondents. These findings align with those of Stefana et al., (2025) who noted that response categories on 
psychological instruments for adolescents function optimally when each answer option has a clear distinction 
in meaning. Furthermore, Colledani, Boragno, Fiabane, Setti, and Gabanelli, (2025) explain that well-functioning 
response categories indicate that the scores obtained are capable of representing the variation in the construct 
being measured. Thus, the use of a five-point Likert scale in the MTQ-18 is appropriate for measuring high school 
students’ mental toughness. 

In terms of item fit, all items remain within the acceptable range of the Rasch model based on the MNSQ 
Outfit indicator. These findings indicate that, in general, the MTQ-18 items are capable of measuring the 
construct of mental toughness among high school students. However, further analysis revealed that several 
items exhibit suboptimal response patterns based on the Outfit ZSTD and Point Measure Correlation indicators, 
namely P11, P5, P18, P9, P8, P14, P1, P15, P10, and P13. This situation indicates that although the items can still 
be retained based on Rasch criteria, some items do not yet have a fully strong relationship with the construct 
being measured. This finding does not directly imply that these items are unsuitable for use, but it suggests that 
certain aspects of mental toughness may have varying levels of relevance when applied to high school students 
compared to the original population for which the instrument was developed. This is consistent with the findings 
of  Ambuehl and Inauen, (2022); Cruchinho et al., (2024) who noted that the process of adapting an instrument 
to a new population can result in variations in item characteristics due to differences in respondents’ 
experiences and interpretations. Instrument evaluation in a new population must consider not only the 
statistical indicators of the items but also the alignment of the items’ meanings with the characteristics of the 
target group (Syvertsen, Scales, & Toomey, 2021). 

The emergence of several items with suboptimal measurement characteristics is likely related to 
differences in the context of MTQ-18 use. This instrument was originally developed in a sports context that 
emphasizes an individual’s ability to maintain performance when facing competitive pressure. For athletes, 
pressure is more closely related to competition, achievement, and performance evaluation (Tossici, Zurloni, & 
Nitri, 2024), whereas high school students face more complex pressures, such as academic demands, social 
relationships, anxiety about the future, and the process of self-identity formation (Nirmalan, Nidhi, Sunil, & 
Kachhi, 2025). These differences in experience mean that certain items may be interpreted differently by the 
two groups. Therefore, adapting the MTQ-18 for high school students not only involves maintaining the 
instrument’s theoretical structure but also ensuring that each item holds psychological relevance to the 
experiences of adolescents. 

The research results also indicate that the MTQ-18 adequately represents the construct of mental 
toughness among high school students. These findings reinforce the notion that mental toughness is not only 
relevant in the context of sports but also plays a crucial role in education (Clair-thompson & Devine, 2023). Until 
now, studies on mental toughness have primarily focused on athletes; however, this construct is also related to 
students’ ability to cope with academic pressure, maintain motivation to learn, and adapt to various 
developmental demands (Zhang & Khan, 2025). Nevertheless, the results regarding unidimensionality must be 
interpreted with caution. The raw variance explained by measures, at 47.2%, indicates that the instrument 
measures the same primary construct; however, theoretically, mental toughness still comprises several 
interrelated aspects: control, commitment, challenge, and confidence. Thus, the fulfillment of the 
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unidimensionality assumption in the Rasch model does not mean that the construct is entirely singular but 
rather indicates that these various dimensions have strong relationships in forming the general construct of 
mental toughness. Therefore, further research is still needed to test whether this four-dimensional structure 
remains consistent among Indonesian high school students through factor analysis or other measurement 
models. 

Variations in item difficulty levels indicate that the MTQ-18 is capable of assessing students with different 
levels of mental toughness. More difficult items generally relate to the ability to manage stress, control negative 
thoughts, and maintain focus when facing challenging situations. These abilities are still developing during 
adolescence because students are in a stage of emotional and social development (Suryana, Tika, & Wardani, 
2022). Conversely, easier items relate to self-confidence and optimism, which are more closely tied to students’ 
everyday experiences. These findings indicate that mental toughness in adolescents is a psychological ability 
that develops through experiences of facing various life challenges (Arslan & Wong, 2024). 

Regarding reliability, the study results show that the stability of the item hierarchy falls into the “very 
good” category, but the instrument’s ability to distinguish between respondents’ characteristics remains in the 
“adequate” category. The difference between high item reliability and lower person reliability indicates that the 
item hierarchy is stable, but variations in mental toughness levels among respondents have not yet been fully 
and optimally distinguished. This condition is likely influenced by the relatively homogeneous sample 
characteristics, as the participants came from the same educational level and age range (Franzen et al., 2022). 
In the Rasch Model, respondent reliability is influenced by the instrument’s ability to capture variations in 
individual ability across the range of the construct being measured (Bakar et al., 2023). Thus, low person 
reliability does not merely indicate a weakness in the instrument but may also reflect limitations in the variation 
of respondent characteristics in this study. Therefore, future research should involve a more heterogeneous 
sample so that the instrument’s ability to distinguish levels of individual mental toughness can be more robustly 
tested. 

In addition to reliability, the results of the DIF analysis indicate that most MTQ-18 items have relatively 
equivalent measurement functions among male and female students. However, there are several items that 
show indications of DIF, suggesting that certain items may be interpreted differently based on gender. These 
findings suggest that instrument validation is not only about score consistency but also about ensuring that 
items measure the same construct fairly across different respondent groups. This aligns with Graves, Hall, Dias-
Karch, Haischer, and Apter, (2021), who noted that differences in social experiences, emotional regulation, and 
coping strategies under pressure can be factors causing variations in responses between male and female 
students. Therefore, items showing indications of DIF need to be further examined through follow-up research 
to ensure that score differences truly reflect variations in mental toughness, rather than resulting from 
differences in how the items are understood. 

Overall, this study indicates that the adapted MTQ-18 mental toughness scale provides preliminary 
evidence of adequate psychometric quality and is relevant for use with high school students. Compared to 
previous studies that have primarily focused on athletes, this research contributes by expanding the application 
of the MTQ-18 to an educational context. However, several aspects still need to be developed, particularly the 
evaluation of specific items, improving the instrument’s ability to distinguish between respondents, testing its 
multidimensional structure, and evaluating item equivalence based on student characteristics. Thus, the MTQ-
18 has the potential to be used as an initial assessment instrument in the fields of education and guidance 
counseling; however, the interpretation of results must still take into account the characteristics of the 
population and the measurement context. 

3.7. Implications  
The results of this study have implications for the development of Guidance and Counseling (BK) services 

in schools, particularly in the process of assessing students’ needs. The adapted MTQ-18 shows preliminary 
evidence of adequate psychometric quality, making it a viable instrument for assessing high school students’ 
levels of mental toughness. This information can help guidance and counseling teachers understand students’ 
abilities to cope with stress, maintain motivation, manage emotions, and adapt to developmental demands. In 
the practice of guidance and counseling services, mental toughness assessment results can serve as the basis for 
developing need-based programs. In basic counseling services, assessment data can be used to design individual 
or group counseling sessions focused on strengthening psychological resilience, regulating emotions, and 
developing the ability to cope with academic pressure. In responsive counseling services, assessment results 
can help identify students who require further support through individual counseling, group counseling, or 
preventive interventions. Furthermore, mental toughness data can support individual planning and systemic 
support through student self-development, educational and career planning, evidence-based evaluation of 
guidance and counseling programs, and collaboration with schools and families. However, the MTQ-18 must be 
used with caution, as this instrument is more appropriately used as an initial assessment rather than as a tool 
for psychological diagnosis. The study’s limitations regarding sample characteristics, the instrument’s ability to 
distinguish between respondents, and the evaluation of certain items highlight the need for further research 
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with a more diverse population to strengthen the empirical basis for using the MTQ-18 in the Indonesian 
educational context. 

3.8. Limitations  
The limitations of this study relate to the relatively limited and homogeneous sample characteristics, as all 

participants were high school students in Sidrap Regency with similar age ranges and educational levels. These 
conditions mean that the study’s results must be interpreted with caution when applied to a population of high 
school students with more diverse cultural, social, and academic backgrounds. Furthermore, future research 
should involve a broader and more heterogeneous sample to strengthen the evidence supporting the 
generalizability of the instrument. Although the Rasch analysis results indicate adequate psychometric 
characteristics, further testing regarding construct structure, measurement consistency across different groups, 
and the development of validity evidence for the MTQ-18 in the context of Indonesian education are still needed. 

4. Conclusion 
This study shows that the Mental Toughness Questionnaire-18 (MTQ-18), as adapted for high school 

students, provides preliminary evidence of adequate psychometric quality based on Rasch Model analysis. This 
instrument demonstrates good response category functionality, item fit with the measurement model, 
fulfillment of the unidimensionality assumption, variation in item difficulty levels, and good internal consistency 
with very high item quality. Although test-retest reliability is in the “adequate” category, the MTQ-18 still shows 
potential as an initial assessment tool (need assessment) to help guidance and counseling teachers understand 
students’ levels of mental toughness and develop needs-based services. This study expands the evidence for the 
use of the MTQ-18 in an educational context, particularly among non-athlete high school students. However, the 
generalizability of the findings is still limited to the characteristics of the study sample; therefore, future 
research should involve a broader and more heterogeneous sample and conduct further testing of the construct 
structure and item functional equivalence to strengthen the evidence of the MTQ-18’s validity in the Indonesian 
educational context. 
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