
1 of 17European Journal of Education, 2026; 61:e70497
https://doi.org/10.1111/ejed.70497

European Journal of Education

ORIGINAL ARTICLE

Relationships Among Self-Efficacy, Instant Judgement, 
and Habitual Truth-Digging in Undergraduates' Critical 
Thinking Disposition
Yong Liu1   |  Attila Pásztor2,3   |  Gyöngyvér Molnár2,3

1School of Foreign Languages, Chongqing Technology and Business University, Chongqing, China  |  2Institute of Education, University of Szeged, Szeged, 
Hungary  |  3MTA-SZTE Digital Learning Technologies Research Group, Szeged, Hungary

Correspondence: Yong Liu (yong.liu@ctbu.edu.cn)

Received: 2 August 2024  |  Revised: 16 January 2026  |  Accepted: 21 January 2026

Keywords: critical thinking disposition | Hungarian undergraduate students | validation

ABSTRACT
The Employer-Employee-Supported Critical Thinking Disposition Inventory (2ES-CTDI) bridges theory and practice in higher 
education by assessing critical thinking disposition (CTD) components: self-efficacy, instant judgement, and habitual truth-
digging. However, its broader applicability requires further validation. This study adapted and validated the Hungarian 2ES-
CTDI to examine the interactions among these CTD components. A sample of 1090 Hungarian university freshmen completed 
the 19-item survey (7-point Likert Scale). Reliability and validity were assessed via Cronbach's Alpha, McDonald's Omega, CFA, 
and Rasch analysis. Results revealed: (a) acceptable reliability (Cronbach's Alpha = 0.784, McDonald Omega = 0.783); (b) over-
all CFA model fit (CFI and TLI > 0.90, RMSEA and SRMR < 0.08); (c) good item and test endorsements; and (d) relatively low 
CTD self-efficacy but a strong inclination toward instant judgement. The study provides empirical support for the theoretical 
CTD framework and offers a validated instrument for cross-cultural comparisons. Practically, it underscores the importance of 
self-efficacy in fostering higher-order CTD, suggesting its integration into educational standards and curricula. Future research 
could investigate contextual CTD variations and the broader impacts of self-efficacy interventions. Overall, this work enhances 
understanding of CTD dynamics and provides insights for educators and policymakers aiming to cultivate critical thinking.

1   |   Introduction

The complexity and significance of critical thinking (CT) drive 
researchers into the continuous exploration of its framework 
and utilisation, especially in this smart world of the 21st century. 
People are worried about being replaced by artificial intelligence 
(AI) machines and chatbots, such as ChatGPT (developed by 
OpenAI), launched in November 2022, using large language 
models and reinforcement learning techniques. As a result, it 
can answer questions, communicate with humans, and create 
required work. However, according to the category and scope 
of AI, ChatGPT is still regarded as a weak AI which only con-
tains a limited part of the function of the human mind and can 
solve narrow tasks (Lock 2022). Besides, most students today are 

addicted to AI machines to generate any answers without driv-
ing their own thinking, which may lead to the ‘thinking lazi-
ness’ decreasing students' critical thinking and problem-solving 
competences. Thus, the cultivation and assessment of higher-
order thinking skills (HOTS) for students, such as CT, the part 
of HOTS, are indispensable and vital responsibilities for modern 
educators and researchers.

Critical thinking disposition (CTD) as the very fundamental 
elements of CT decides the intrinsic motivation of students to 
acquire and implement critical thinking skills (CTS) for solv-
ing problems (Paul and Binker 1990). However, the research on 
CTD is in scarcity (Valenzuela et al. 2011), especially the explo-
ration on the newly built CTD framework with the components 
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of self-efficacy, instant judgement, and habitual truth-digging. 
This structure and corresponding assessment instrument have 
been tested in the context of China, while it has not been ad-
opted in Hungarian or other contexts. Thus, this study plans 
to investigate the feasibility of the instrument and theoretical 
framework adopted in the Hungarian context, and the deeper 
relationships among each component.

1.1   |   The Framework of CT

CT is the ability to think logically and assess information in 
a structured way (Alpizar et  al. 2022). It is a sophisticated 
cognitive skill that involves deep mental processes (Ellerton 
2022). The goal of critical thinking is to enable people to 
develop reasonable and thoughtful insights, which in turn 
helps them to decide what to accept as true or what steps to 
take. Additionally, it encourages the consideration of suitable 
options.

The development of the framework of CT can generally be cut 
into three periods (Liu and Pásztor 2022a; Liu et al. 2026). The 
CT framework only focused on skills during the first period 
around the 1970s. It experienced three changes of the focus, 
from (a) only cognitive skills regarded as problem-solving 
skills (Kemp  1963), to (b) the combination of judgement and 
evaluation skills (Quellmalz  1987), and finally to the unity of 
problem-solving and evaluation skills (Ennis  1987). The sec-
ond phase, from the 1990s to the 2010s, provided the founda-
tion for CT development and research, broadening the scope 
of CT to include both cognitive skills and emotionally habitual 
disposition (Ennis 1996; Facione 1990b; Halpern 1998), which 
is still used today. Despite lacking the uniqueness of the CT 
skills (CTS) framework, the widely used one consisting of six 
dimensions of CTS is considered the source. They are the skills 
of interpretation, analysis, evaluation, inference, explanation, 
and self-regulation (Facione  1990a). Other kinds of skills are 
added in their following studies by researchers, such as creative 
thinking and mathematical problem-solving skills (Perkins 
et al. 1993), or verbal reasoning skills (Halpern 1998). Facione 
and Facione (1992), besides, constructed the other pillar for the 
framework of CT disposition (CTD), which was summarised 
from the structure of the Delphi Report (Facione 1990b), consid-
ered a relatively stable personality, consisting of seven attributes 
of inclination: analyticity, inquisitiveness, systematicity, open-
mindedness, truth-seeking, self-confidence, and maturity. Based 
on established theoretical frameworks, Liu and Pásztor (2022a) 
proposed a comprehensive model that integrates dynamic learn-
ing, teaching, and assessment processes. This model is designed 
to cultivate complex competencies for the AI era, framing criti-
cal thinking skills and disposition (CTS/CTD) as the input and 
real-world problem-solving as the desired output, with targeted 
instructional interventions connecting theory to practice.

The previous review analysis has proved that instructional 
intervention is effective for both CTS and CTD (Liu and 
Pásztor 2022c), which requires educators and researchers to put 
more attention to their assessments of the growth of CT ability. 
However, deepening into the CTS and CTD themselves, previ-
ous studies demonstrated a high preference for studying the cog-
nitive CTS with the ignorance of CTD and its assessment, which 

may be caused by the lack of CTD assessment instruments 
(Bravo et al. 2020; Quinn et al. 2020; Sosu 2013). However, de-
spite gaining CT capabilities, they are unlikely to be deployed 
without disposition (Valenzuela et  al.  2011). Thus, CTD can 
be considered the activation of CTS, without which the whole 
model cannot operate, which drives this study into the investi-
gation of CTD instead of CTS or the overall CT.

1.2   |   CTD and Its Assessment

CTD, as the stimulus of CTS and the start point of CT, is a facet 
of intellectual habit (Paul and Binker 1990) presenting the pro-
pensity to think critically. The majority of researchers have 
concentrated their efforts on examining external elements that 
affect CTD development in various settings. These include fac-
tors like academic success (Liu et al. 2024), self-confidence in 
academic abilities (Vachova et al. 2023), the state of being mind-
ful (Chen and Tang 2024), the ability to adapt cognitively (Gökçe 
and Güner 2024), and emotional intelligence (Sk and Halder 
2020). While these investigations offer insights into external 
drivers that can enhance CTD, they have somewhat neglected 
the intrinsic components of CTD. Delving into the possible in-
terconnections between the different aspects of CTD can assist 
educators in attaining a more profound comprehension of the 
CTD structure and the dynamics within its core elements (Zhao 
et al. 2024).

The framework of CTD, starting with the summarisation of the 
elements in the Delphi Report (Facione  1990b), develops with 
the improvement of its assessment instruments. Delphi Report 
constructed 19 aspects of CTD. They are inquisitiveness, well-
informed judgements, open-mindedness, alertness to use CT, 
prevision, trust in reasoned inquiry, self-confidence, opinions 
understanding, flexibility in alternatives, fair-mindedness, hon-
esty in facing biases, diligence in judgements, views revision, 
clarity in statements, working with complexity, reasonableness 
in criteria, attention on concern, persistence in difficulties, and 
prudence in judgements. In view of some overlaps, the California 
Critical Thinking Disposition Inventory (CCTDI; Facione and 
Facione 1992) narrowed these into seven domains: analyticity, 
inquisitiveness, systematicity, open-mindedness, truth-seeking, 
self-confidence, and maturity, which are the reference for fol-
lowing frameworks in inventories.

Foundational instruments like CCTDI have demonstrated 
considerable cross-cultural structural stability, as evidenced 
by recent successful validations in contexts such as Hong Kong 
(Ip et al. 2000). However, parallel research also underscores 
significant cultural nuances, representing a well-established 
line of inquiry, consistently affirming the need to examine 
the contextual robustness of theoretical constructs. This is 
exemplified by recent adaptations for diverse populations, 
such as university students in Peru, where rigorous psycho-
metric testing including multigroup analysis confirmed mea-
surement invariance across genders and academic disciplines 
(Meregildo-Gómez et al. 2025), and for Peruvian adolescents, 
where the unidimensional structure of a disposition scale was 
upheld (Martínez-Huamán et al. 2025). These studies, along-
side validations in contexts like Hong Kong (Ip et  al.  2000), 
collectively demonstrate that while core CTD constructs show 
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translatability, their empirical stability and factorial expres-
sions must be ascertained within specific cultural and edu-
cational settings. Additionally, Ricketts  (2003), on the basis 
of the preliminary dimensions (willingness of application of 
prior knowledge and evaluation) of the Motivated Strategies 
for Learning Questionnaire (MSLQ; Pintrich et  al.  1993), 
built the scheme of innovation, maturity, and engagement. 
Halpern  (2006) set the cognitive-contextual mode contribut-
ing to the CTD framework. Yoon (2004) almost renamed the 
elements of CCTDI into objectivity, prudence, systematicity, 
intellectual curiosity, intellectual fairness, healthy skepti-
cism, and self-confidence. A suppression into two dimensions 
of critical openness and reflective skepticism of the Critical 
Thinking Disposition Scale (CTDS; Sosu 2013) was tested by 
Bravo et al. (2020) proving that the integration of the two into 
only one factor seemed better statistically.

Despite the improvements in CTD structures and scales, 
the previous ones were all based on the theoretical frame-
works of classical instruments. Accordingly, a structural 
map from the perspectives of the previous theories, students, 
and educators, the Student–Educator Negotiated Critical 
Thinking Dispositions Scale (SENCTDS) was drawn by 
Quinn et al.  (2020), in which reflection, attentiveness, open-
mindedness, organisation, perseverance, and intrinsic goal 
motivation were included. SENCTDS laid the foundations 
for the framework construction of the Employer–Employee–
Supported Critical Thinking Disposition Inventory (2ES-
CTDI; Liu and Pásztor 2022a), with the factors of self-efficacy, 
instant judgement, and habitual truth-digging, which con-
tained both the intelligence from the workforce and that 
from previous theories, students, and teachers, to connect the 
universities with job markets, filling the gap between them 
that the competence acquired in schools cannot be suitable to 
work, which is the reason why this study will adopt it as the 
potential instrument.

1.3   |   The Employer-Employee-Supported Critical 
Thinking Disposition Inventory (2ES-CTDI)

Unlike traditional CTD instruments developed primarily from 
the perspectives of experts, educators, and students, the 2ES-
CTDI was designed to bridge the theory-practice gap. It inno-
vatively integrates insights from the workforce (employers and 
employees) into its theoretical framework, alongside established 
structures from prior scales (Liu and Pásztor 2022a). This unique 
combination aims to create an assessment tool with broader rel-
evance and updated content that reflects the competencies re-
quired in real-world professional settings.

The structure of 2ES-CTDI contains the critical-mindedness-
orientated disposition consisting of the intrinsic motivational 
aspects of self-efficacy and the extrinsic perception of instant 
judgement, and the critical skills-orientated disposition of ha-
bitual truth-digging. Liu and Pásztor (2022a) have checked the 
reliability and validity of 2ES-CTDI in Chinese samples. After 
the comparisons among one-, two-, and three-factor models, the 
three-factor models showed the best model fit with self-efficacy, 
instant judgement, and habitual truth-digging as the frame-
work. It also depicted good reliability (Cronbach's Alpha > 0.70) 

and structural validity (convergent and discriminant validity) 
for both the whole scale and subdimensions.

While a few studies have partially investigated the internal 
elements of CTD through diverse assessment instruments 
(Huang et  al. 2021; Rauscher and Badenhorst 2020; Sireerat 
et al. 2022; Chen et al. 2024), they have mainly looked at the 
disparities in average scores of these elements without delving 
into the interconnections between them. It was only Liu and 
Pásztor (2023a) and Zhao et al.  (2024) who have undertaken 
thorough empirical studies within the 2ES-CTDI framework, 
synthesising and clarifying the uniformities and diversities 
in the relationships among CTD's components within the 
Chinese context.

Dispositional self-efficacy represents students’ intrinsic moti-
vation: self-confidence, self-regulation, persistence, diligence, 
and maturity, all of which are linked to individual thoughts 
about one's ability to govern motivation, cognitive abilities, 
and actions (Abusalim et al. 2024; Bandura and Jourden 1991; 
Rayyan et al. 2023), such as to be self-confident and trusting 
in one's own reasoned judgments; to acknowledge one's sense 
of self while considering problems and arguments (i.e., life 
experiences, knowledge, biases, culture, and environment); 
to be self-efficacious in leading others in the rational resolu-
tion of problems; and to recognize that good reasoning is the 
key to living a rational life and creating (Dwyer et al. 2017). 
Usher and Pajares  (2008) justified policy-level integration of 
self-efficacy cultivation into national standards, advocating 
for curriculum reforms prioritizing experiential learning 
to foster analytical confidence and demonstrating how self-
efficacy beliefs mediate students’ engagement with complex 
cognitive tasks. Although it seemed closely correlated with 
dispositional actions, such as Bandura  (1999)'s social cogni-
tive theory, a cornerstone of motivated, intentional learning 
behaviors, underscored self-efficacy as a lever for enhancing 
higher-order CTD, some studies (e.g., Quinn et al. 2020) also 
concluded that self-efficacy was insignificantly correlated 
with other CTD components. Thus, the role of self-efficacy 
within CTD was inconsistent.

Extrinsic perception in the instant judgement is represented by 
using fairness, systematicity, and open-mindedness to analyse 
the statement quickly and accurately—that is, to make quick 
judgements on outside statements. This ability to make quick 
decisions may be handed on to teachers as a safe bet when 
assessing CT (Leslie and Moilanen 2010). The modern concept 
of CT described CT as the deliberate and self-regulating judge-
ment that resulted in interpretation, analysis, evaluation, and 
inference, as well as an explanation of the evidentiary, con-
ceptual, methodological, criteriological, or contextual factors 
that underpinned that judgement (Facione  1990b), which il-
lustrates that CT, to some extent, should be a slow thinking 
procedure to collect evidence to make judgements. However, 
in the human mind, there are both quick and slow thinking 
processes (Kahneman  2011), and the fast-rhythm and smart 
society drives people to be efficient. Prior work has over-
looked the interplay between self-efficacy and instant judge-
ment tendencies, such as the cognitive biases described by 
Kahneman  (2011), which may impede deliberate, reflective 
CTD. Thus, the instant judgement should be a part of CTD 
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with the intelligence accumulation to be a certain subcon-
sciousness from the slow thinking (the consciousness) to 
promote quick judgement with rationales instead of impul-
siveness. This gap is critical, as dual-process theories suggest 
that intuitive ‘System 1’ thinking (Evans and Stanovich 2013) 
often competes with analytical ‘System 2’ processes central to 
truth-digging—the relentless pursuit of evidence-based con-
clusions (Bromme and Goldman 2014).

The emphasis of habitual truth-digging is the inclination to 
use CTS to seek truth eagerly and ask questions honestly, for 
example, to think step by step, evaluate with evidence, ap-
praise ideas, and so on (Facione et al. 1997), which is a kind 
of slowing thinking disposition to collect information domes-
tically and internationally, and systematically and routinely, 
to put forward opinions evidently, to judge statements accu-
rately, to solve problems effectively, to evaluate consequences 
thoroughly, and to predict possibilities promisingly. Although 
this habitual truth-digging was regarded as the main and es-
sential part of CTD, owing to its sluggishness, it should be 
mastered firstly as a consciousness to have the disposition to 
think critically, and then with the gradual acquisition into a 
standard of quantity, this habit needs to be transferred into 
internal subconsciousness to think and judge quickly and cor-
rectly (Liu and Pásztor 2023a). Thus, this balance and trans-
ference between instant judgement and habitual truth-digging 
are a long-lasting endeavour for researchers to explore for the 
betterment of cultivating undergraduates' CTD; in addition, to 
master CTS and solve complex scenario problems in daily life 
(Liu and Pásztor 2022c).

Developing the 2ES-CTDI framework, Liu and Pásztor (2022a) 
first analysed how the internal elements of this model inter-
acted within a group of 661 Chinese university students. Their 
research revealed that quick judgement had a positive effect on 
self-efficacy but a negative impact on the tendency to habitu-
ally seek truth. In contrast, self-efficacy was found to markedly 
promote the development of habitual truth-seeking behaviour. 
Extending the work of Liu and Pásztor's (2023a) work, Zhao 
et al. (2024) broadened the study to include 1535 Chinese uni-
versity students and reconfigured the research model. Their 
findings challenged those of Liu and Pásztor's (2023a), suggest-
ing that self-efficacy had a substantial negative influence on 
habitual truth-digging, although quick judgement, acting as a 
competitive mediator, partially lessened this adverse effect. 
Both studies by Liu and Pásztor (2023a) and Zhao et al. (2024) 
also investigated gender disparities in these dynamics, discov-
ering that males might excel in decision-making and judgement 
tasks, aligning with certain prior research (Reiter 2013; Singh 
et al. 2022). However, it's crucial to acknowledge that these stud-
ies were conducted with Chinese samples, and the relationships 
among CTD components in other nations or regions are still 
uncertain.

While the 2ES-CTDI offers an integrated framework for as-
sessing CTD, its development and validation have so far been 
confined to Chinese contexts. This geographical and cultural 
limitation presents a critical theoretical gap: it remains unclear 
whether the proposed tripartite structure (self-efficacy, instant 
judgement, habitual truth-digging) and the relationships among 
its components are stable constructs or artefacts of a specific 

cultural-educational environment. Therefore, validating the in-
strument in a distinctly different context, such as Hungary, is 
not merely an exercise in replication but a necessary test of the 
framework's theoretical robustness and cross-cultural validity. 
This study directly addresses this gap by investigating whether 
the core theoretical propositions of the 2ES-CTDI hold beyond 
the setting of its origin, thereby contributing to debates on the 
universality versus situatedness of critical thinking dispositions.

1.4   |   CTD Assessment in Hungary

Interest in CT in Hungary was sparked in the late 1990s, follow-
ing the implementation of the Reading and Writing for Critical 
Thinking program (RWCT; Klooster et  al.  2001). While this 
program involved creating and applying training materials in 
classroom contexts (Bárdossy et al. 2002), no sound assessment 
instruments were developed or applied at the time. A subsequent 
study developed an assessment tool to measure CT skills; the 
results among 7th and 11th-grade students revealed poor per-
formance in this domain (Molnár 2002). Further studies have 
focused on critical reading (Tóth 2007), teacher attitudes toward 
teaching CT in everyday practice (Fábián  2014; Kaposi  2020), 
and the assessment of CTS embedded in History education 
(Érsek  2020). Hungary was also one of 11 countries that par-
ticipated in the Organisation for Economic Cooperation and 
Development- Centre for Educational Research and Innovation 
(OECD-CERI) project aimed at fostering students' creativity and 
critical thinking (Vincent-Lancrin et  al.  2019). While the pri-
mary aims of the project were to develop pedagogical resources 
and carry out interventions, instruments were also developed to 
measure the effects of the program, such as a scale for learn-
ing dispositions related to critical thinking. Results showed that 
Hungarian students' self-evaluation of CT was one of the highest 
among the participating countries (Vincent-Lancrin et al. 2019).

This historical overview reveals a persistent and theoretically 
significant gap in Hungary's approach to CT. Despite early 
pedagogical initiatives (e.g., RWCT) and participation in in-
ternational projects (e.g., OECD-CERI), the development and 
application of robust, domain-general assessment instruments 
have lagged behind. The existing landscape is fragmented, with 
studies focusing on specific skills (e.g., critical reading), subject 
domains (e.g., History), or teacher attitudes, but lacking a co-
hesive framework for measuring the underlying dispositional 
components of CT. Notably, the discrepancy highlighted by the 
OECD-CERI project—where Hungarian students' high self-
evaluation of CT contrasted with earlier findings of poor perfor-
mance—underscores a critical theoretical and methodological 
issue: the potential disconnect between perceived competence 
(self-efficacy) and demonstrable skills or dispositions. This 
gap points directly to the need for a validated instrument that 
can dissect CT into its core components, such as self-efficacy, 
judgement, and truth-seeking. Therefore, the present adaptation 
of the 2ES-CTDI addresses more than a simple lack of tools; it 
engages with this fundamental debate about the structure and 
self-perception of CTD. By testing whether this comprehensive 
framework can be reliably applied in the Hungarian higher ed-
ucation context, this study critically examines if the previously 
observed disconnect can be traced to specific, measurable facets 
of the CTD construct.
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1.5   |   The Research Aims, Questions, 
and Hypotheses

This study aims to test the reliability, validity, the item and test 
endorsements of the Hungarian version of 2ES-CTDI (2ES-
CTDI-HU) and the relationships among each component for 
future use in the Hungarian context. Accordingly, on the basis 
of literature review with the aforementioned research gaps, the 
research questions (RQs) and hypotheses (Hs) are listed below.

RQ1. What is the feasibility of 2ES-CTDI for Hungarian 
undergraduates?

H1.  The reliability, validity, and the item and test endorsements 
of 2ES-CTDI-HU will be acceptable within the Hungarian con-
text. Since the theoretical framework (Liu and Pásztor 2022a), de-
spite a newly built one, was established based on previous theories 
with the mature accumulation (Bravo et al. 2020; Facione 1990b; 
Quinn et  al.  2020; Sosu  2013), content validity (Liu and 
Pásztor  2022a), and large-scale assessment in China (Liu and 
Pásztor 2022a, 2023a, 2023b; Zhao et al. 2024).

RQ2. What are the relationships among self-efficacy, instant 
judgement, and habitual truth-digging within the Hungarian 
context?

H2.  The correlation of these three elements of CTD will be 
achieved since the theoretical structure was an established one 
with times investigations on the correlations (Bravo et al. 2020; 
Facione  1990b; Liu and Pásztor  2022b, 2023a, 2023b; Quinn 
et  al.  2020; Sosu  2013; Zhao et  al.  2024). However, the level of 
each component for Hungarian undergraduates may be dif-
ferent because of the cultural distinctions (Wu  2019; Wu and 
Molnár  2021) and the scarcity of CTD explorations within the 
Hungarian context.

2   |   Methods

2.1   |   Participants

The study included freshers who had been admitted to a large 
university in Hungary. The university comprises 12 divisions, 
such as arts, science, medicine, and others, with varying num-
bers of students in each division. Out of the total target popu-
lation of 4068 students, 1090 students (26.8%) took part in the 
assessment (Mean Age = 19.52, SD = 1.795), of which there 
were 477 males (Mean Age = 19.61, SD = 1.833) and 613 females 
(Mean Age = 19.45, SD = 1.763). The participation rate varied 
across different divisions, ranging from 10.5% to 62.1%.

2.2   |   Instrument

2ES-CTDI is a 7-point Likert scale from strongly disagree (1) to 
strongly agree (7) with 19 items including eight reversed items 
(A1–A5 and B1–B3), which can be completed by students within 
10 min. The 19 items were distributed into three dimensions: 
self-efficacy (L1, five items), instant judgement (L2, three items), 
and habitual truth-digging (L3, 11 items). The detailed contents 
were listed in Table 1. The original version of 2ES-CTDI was in 

Chinese. However, for broad and international use, it has been 
published in the English version (Liu and Pásztor 2022a), and 
the Chinese version can be requested from the developers. The 
Hungarian version this study adopted was translated from the 
English version. The forward-and-back translation approach was 
carried out for its accuracy. Four experts in English-Hungarian 
translation participated in this procedure, in which two were 
set as the forward translation from English to Hungarian, and 
then, two did the back translation from Hungarian to English. 
Then, the consistency of the English version after this procedure 
was checked to ensure the adequacy of the translation so that 
Hungarian students can understand the contents and expres-
sions well. The Hungarian version can be asked for usage from 
the correspondent author of this article.

2.3   |   Procedures

The CTD assessment was embedded in the competence assess-
ment of the university measuring students' various skills such 
as reading comprehension, mathematical thinking, or problem-
solving (Csapó and Molnár  2017). Students joined the assess-
ment voluntarily and anonymously at the end of August and the 
beginning of September 2022. They were informed about the 
opportunity to participate in the assessment. To motivate them, 
they were given credits upon passing the tests. The online data 
collection took place in a spacious computer room within the 
university library via the eDia system (Molnár and Csapó 2019), 
supervised by test administrators. The study obtained ethi-
cal approval from the Institutional Review Board (IRB) of the 
Doctoral School of Education, University of Szeged (Approval 
number: 11/2021).

2.4   |   Data Analysis

The validation procedure starts with the basic check on factor 
loadings and the reliability of the scale on each item and fac-
tor. The reliability showed in this study adopted the values of 
Cronbach's Alpha and McDonald's Omega. Because the impact 
of the number of items on the dependability of Alpha is critical, 
Omega will be recognised as reliable evidence. Nevertheless, the 
cutoffs of both are almost the same. The ideal value of them is 
more than 0.70, but a value above 0.50 can also be considered 
satisfactory (Cronbach 1951; McNeish 2018; Taber 2018). In ad-
dition, the factor loadings need to be above 0.40 (Worthington 
and Whittaker 2006).

Confirmatory factor analysis (CFA) was applied to test the 
overall model fit based on the Structural Equation Modelling 
(SEM) technique. The referred values and cutoffs are: the Chi-
square (Pearson 1900) and the Chi-square/df should be below 
5; the Root Mean Square Error of Approximation (RMSEA; 
Steiger 1990) and the Standardised Root Mean Square Residual 
(SRMR; Bentler  1995) should be less than 0.08 (Hu and 
Bentler  1999); the Comparative Fit Index (CFI; Bentler  1990) 
and the Tucker–Lewis index (TLI; Bentler and Bonett  1980; 
Tucker and Lewis  1973) should be around or more than 0.09. 
The CFA was designed to test the fit of the single, a priori three-
factor model derived from the original 2ES-CTDI theory (Liu 
and Pásztor 2022d). This model was not compared to alternative 
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structures (e.g., bifactor or higher-order models) as the study's 
primary objective was the initial cross-validation of this specific 
theoretical framework, not an exploratory re-specification of its 
factorial design. Furthermore, chi-square is sensitive to sam-
ple size (Babyak and Green 2010) and the estimator this study 
used was the weighted least square mean and variance adjusted 
(WLSMV; Muthén  1984). The WLSMV is a reliable estimator 
that does not require normally distributed variables and is ideal 
for modelling categorical or ordered data (Brown 2015; Proitsi 
et al. 2011), and the model fit comparison via chi-square will not 
work under the estimation of WLSMV. Thus, this study will not 
consider chi-square and its ratio with df as criteria.

On the basis of the Classic Test Theory (CTT) results, this study 
also adopted Rasch analysis of the item response theory (IRT; 
Samejima  1969). The two methods serve distinct but comple-
mentary purposes in this validation. The CFA primarily tests 
the structural validity of the hypothesised three-factor model 
by examining the relationships between observed items and 
their posited latent constructs (factors), as well as the correla-
tions among the latent constructs themselves. In contrast, the 

Rasch analysis is applied to evaluate measurement quality at the 
item and scale level. It provides detailed diagnostics on item fit, 
difficulty, and discrimination, and assesses how well the scale's 
difficulty targets the ability distribution of the sampled popula-
tion (i.e., scale targeting). This combined approach offers a more 
comprehensive understanding of the instrument's psychomet-
ric properties, from overall factor structure to individual item 
performance.

Rasch analysis of the approach of IRT was conducted to assess 
the test and items endorsement of the inventory. This analysis 
can generate the infit and outfit mean-square (MNSQ), dis-
crimination, the difficulty of items, and the matching degree 
between the difficulty of items and students' ability. The infit 
MNSQ represents the examination of the sensibility of the re-
sponse patterns in persons, while the outfit MNSQ represents 
the examination of the sensibility of the response with diffi-
culty far from persons. Although MNSQs depend more on sam-
ple size, it is productive for measurement within the range of 
0.5 to 1.5 (Linacre  2002). The discriminations with a value of 
more than 0.4 can be regarded as an acceptable level and those 

TABLE 1    |    The contents of 2ES-CTDI.

Factor Item Contents

Self-efficacy (L1) A1 If, for one thing, most people agree with the conclusion 
and few reject it, I tend to choose to agree

A2 When dealing with complicated issues, I often tend to give up

A3 I'm easily distracted when dedicated to a task

A4 When making judgements, I am easy to be influenced by 
ethical values while ignoring reasoning thinking

A5 When making decisions, I tend to be impulsive

Instant judgement (L2) B1 The decisions of people with power will be right

B2 In my mind, critical thinking focuses on criticising others' opinions

B3 When discussing in a group, if someone's opinion is regarded as wrong by 
others, he/her should not have any chance to express his/her thoughts

Habitual truth-digging (L3) C1 If I need to reject others' opinions, I tend to propose my reasons for them

C2 Whenever I read or hear an assertion or conclusion, I 
tend to think about possible alternatives

C3 Before deciding, I tend to search for all the potentially relevant materials

C4 I tend to consider the social context and reality when dealing with problems

C5 I prefer proposing suspensions while others are in a calm mood

C6 I like to analyse any statements or opinions rather than just read and let them go

C7 I like to deal with problems logically (step by step or with a good plan)

C8 When judging others' statements, I tend to use reasonable evidence 
or criteria rather than basing them on my own experience

C9 I like to reflect on my own or others' thinking procedures

C10 When I found myself or others using less-persuasive evidence to support 
opinions, I tend to drive myself or them to adjust the evidence

C11 I am accustomed to predicting possible results when I solve problems

Note: Items A1–A5 and B1–B3 are reversed items.
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above 0.2 can be the borderline (Ebel 1954). Besides, the diffi-
culty match between items and participants will be shown in 
the item-person map.

3   |   Results

3.1   |   Reliabilities and Model Fit

The results of the two kinds of reliabilities and factor loadings 
are shown in Table 2. Reliability α values of L1, L2, and L3 were 
0.590, 0.506, and 0.818, and ω values of them were 0.601, 0.527, 
and 0.822, respectively. As the influence of the number of items 
of α on reliability is vital, ω will be regarded as the stable evi-
dence for reliability. Nevertheless, the ω of factor two was still 
lower than the cutoff of 0.6, indicating the reliability of this di-
mension was not good. Back to the overall reliabilities, α (0.784) 
and ω (0.783) were almost the same, revealing the better reliabil-
ity of the whole inventory.

Besides, factor loadings of all the items in each latent variable 
were significant with p-values < 0.001 (CI = 95%), indicating the 
items as manifest variables are correlating with the latent con-
structs that they are measuring (see Table 2). However, some low 
loadings could also be seen, such as the factor loadings of B1 
(0.363) and C5 (0.264), showing the low-level correlation of these 

two for their factors, which may decrease the scale reliability. 
Accordingly, considering all the elements of reliabilities and fac-
tor loadings abovementioned, the 2ES-CTDI-HU is reliable with 
the need for cautious attention to some flawed items.

The model fit of 2ES-CTDI-HU (N = 1090, X2 = 921.167, df = 149) 
is acceptable with CFI = 0.921 and TLI = 0.909, RMSEA (0.069, 
p < 0.001), and SRMR (0.044) < 0.08. The model is shown in 
Figure  1. The CFA structures can reveal the relationships 
among each component. The three correlations among L1, L2, 
and L3 in the model all positively exist, indicating self-efficacy, 
instant judgement, and habitual truth-digging can be mutually 
influenced. Additionally, the coefficients of items C5 (‘I prefer 
proposing suspensions while others are in a calm mood.’) and 
B1 (‘The decisions of people with power will be right.’) seemed 
to be outliers with low coefficients, testifying, again, to the low 
factor loadings affecting the reliability and validity of the scale, 
which arouses the interest to dig deeper for the item and test 
endorsement.

The findings of acceptable overall reliability and model fit indi-
ces partially support Hypothesis 1, confirming that the psycho-
metric properties of the 2ES-CTDI-HU are largely acceptable 
within the Hungarian context. However, the lower reliability of 
the second dimension and the low factor loadings of items B1 
and C5 indicate areas for caution and potential refinement.

TABLE 2    |    The factor loadings and reliabilities.

Item L1 L2 L3 Cronbach's α McDonald's ω

A1 0.504 0.590 0.601

A2 0.862

A3 0.969

A4 0.656

A5 0.618

B1 0.363 0.506 0.527

B2 0.794

B3 0.757

C1 0.641 0.818 0.822

C2 0.825

C3 0.839

C4 0.734

C5 0.264

C6 0.793

C7 0.736

C8 0.565

C9 0.800

C10 0.849

C11 0.680

Overall reliability 0.784 0.783

Note: L1 (A1–A5): Self-efficacy; L2 (B1–B3): Instant judgement; L3 (C1–C11): Habitual truth-digging; all p-values of items are < 0.001, CI = 95%.
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3.2   |   The Test and Item Endorsement

The test endorsement can be concluded in Figures 2 and 3. The 
relationship between the student's ability and the expected score 
showed that the expected score of students' CTD would increase 
with the growth of students' true ability (theta), indicating the 
test has a relatively adequate measure of the construct (Figure 2). 
Figure 3 depicted the relationship between the degree of informa-
tion provided by the scale and the ability of students, in which the 
degree of information would increase till the ability of students 
with theta = −2, and after that, the information that the scale can 
provide would decrease despite the growth of theta, indicating the 
scale can provide the most information for students with the CTD 
ability of −2 level and this scale will be more suitable for the assess-
ment of the lower-average students.

Table 3 showed the infit, outfit, and discrimination of items of 
2ES-CTDI-HU. The values of MNSQ infit and outfit of all items 
were productive for a measurement range of 0.5 to 1.5 within the 
sample size of this study (Linacre 2002). Most item discrimina-
tions are acceptable with a value of more than 0.2 (Ebel 1954), 

except item C5, indicating that a good item endorsement existed. 
Deepen into the item characteristics of C5, Figure  4 demon-
strated the possibility of the score students may obtain on item 
C5, in which the three black vertical lines showed the probabil-
ity of the attainment of students of scores 2, 4, and 7. For an item 
with good discrimination, the ability of students should distrib-
ute in high dispersion with the possibility of obtaining a score 
of 1 to 7, and the possibility should increase with the growth 
of students' competence. However, item C5 cannot accord with 
this. The possibility of scoring 1 to 7 concentrated within the 
range around −4 to 0, and with the increase of students' ability, 
the probability of obtaining higher scores decreased.

To consider items and students' competence together, the difficulty 
of items and the distribution of persons were shown in Figure 5. 
The left part of each item-person map represented the distribu-
tion of the students (cases), and items were distributed in the right 
section. The difficulty level decreased from the top to bottom. 
Therefore, it can be concluded that most of the items are easy for 
Hungarian undergraduates since a majority of them are located 
at the bottom, or in other words, most of the students exhibited a 
tendency to rate themselves highly on the CTD scale. The hardest 
item was item 5 (A5) and the easiest was item 8 (B3). Together with 
the item information function distribution in Figure  6, item B3 
could provide more information for lower-level students, and item 
A5 vice versa, also indicating that B3 was the easiest and A5 was 
the hardest. Besides, almost all the tops of item information curves 
were distributed at the left part, enhancing the previous conclu-
sion that this scale was suitable for lower CTD level students.

Besides, in Figure  5, most of the harder items belonged to L1 
(self-efficacy), such as items 1, 4, 3, and 5 on the top of the item's 
distribution. Consequently, a conclusion could be made that 
Hungarian undergraduates rate their CTD self-efficacy lower 
compared to the other scales. Moreover, the easiest items were 
6, 7, and 8 of L2 (instant judgement), which were all listed at the 
bottom, indicating that they rate their instant judgement ability 
highly, and the habitual truth-digging items distributed aver-
agely, indicating this disposition was medium and stable.

In summary, the Rasch and item analysis further clarifies the 
findings for RQ1 and RQ2. Regarding RQ1, the generally pro-
ductive item fit and good discrimination for most items support 
the feasibility of the 2ES-CTDI-HU, partially confirming H1, 
though the poor performance of item C5 indicates a need for 
revision. For RQ2, the item-person map reveals a distinct pro-
file: items measuring self-efficacy (L1) were among the hardest, 
while instant judgement (L2) items were the easiest. This pat-
tern strongly supports H2, confirming that the levels of the three 
CTD components differ within the Hungarian context, with stu-
dents reporting relatively low self-efficacy but a high inclination 
toward instant judgement.

4   |   Discussions and Conclusion

4.1   |   Discussion

The current study advances CTD frameworks by empiri-
cally validating the Hungarian 2ES-CTDI, thereby reinforc-
ing the cross-cultural applicability of Facione  (1990a) and 

FIGURE 1    |    The CFA model of 2ES-CTDI-HU.
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Halpern (2006) theoretical models while addressing critical gaps 
in the literature. First, our findings challenge assumptions that 
CTD components operate uniformly across contexts. While the 
instrument demonstrated structural stability across settings, the 
specific strength and configuration of relationships among its 
components (e.g., between self-efficacy and truth-digging) var-
ied. This nuances universalist claims (e.g., Dwyer et  al.  2017) 
and aligns with postcolonial critiques of cognitive frameworks 
(Kumar 2025) by suggesting that while a core structure of CTD 

may be identifiable, its manifestation and developmental path-
ways are culturally mediated. Consequently, cultivating CTD 
must account for sociocultural variations in norms related to 
inquiry and judgement. Second, by confirming Bandura (1999)'s 
social cognitive theory in the CTD domain, we demonstrate 
that self-efficacy interventions uniquely enhance analytical 
rigour—a factor overlooked in prior scale validations but criti-
cal for mitigating intuitive ‘System 1’ biases (Kahneman 2011). 
This dual theoretical contribution positions the 2ES-CTDI as a 

FIGURE 2    |    The relationship between the student's ability and the expected score.

FIGURE 3    |    The relationship between the degree of information provided by the scale and the ability of students.
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TABLE 3    |    The Infit, outfit, and discrimination of items of 2ES-CTDI-HU.

Factor Item Number Discrimination Infit MNSQ Outfit MNSQ

Self-efficacy (L1) A1 1 0.30 1.16 1.17

A2 2 0.48 0.98 1.02

A3 3 0.42 1.09 1.11

A4 4 0.35 1.14 1.17

A5 5 0.35 1.16 1.17

Instant judgement (L2) B1 6 0.23 1.14 1.17

B2 7 0.41 1.04 1.09

B3 8 0.41 1.01 1.13

Habitual truth-digging (L3) C1 9 0.47 0.96 0.98

C2 10 0.63 0.84 0.85

C3 11 0.59 0.89 0.89

C4 12 0.55 0.90 0.91

C5 13 0.18 1.29 1.31

C6 14 0.64 0.83 0.83

C7 15 0.63 0.84 0.82

C8 16 0.47 0.96 0.97

C9 17 0.56 0.91 0.93

C10 18 0.60 0.88 0.89

C11 19 0.48 0.99 1.00

FIGURE 4    |    The possibility of the score students may obtain on item C5.
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tool for diagnosing and addressing context-specific barriers to 
reflective thinking.

These findings directly address RQ2 and H2. The confirmation 
of the tripartite structure supports the existence of correlations 
among self-efficacy, instant judgment, and habitual truth-digging 
(aligned with H2). However, the culturally mediated strength 
and configuration of these relationships, particularly the unique 
positive link between instant judgment and truth-digging in 
Hungarians, provide a nuanced answer to RQ2, highlighting sig-
nificant cultural distinctions in how CTD components interact.

The purpose of this study is to explore the suitability of 2ES-
CTDI for Hungarian undergraduate students. The results 

showed that the overall reliabilities of both alpha and omega 
were good enough while L1 and L2 were just acceptable rang-
ing from 0.5 to 0.6. Similar trends can also be found in previ-
ous studies even for the most dominant CCTDI in which, for 
example, the reliabilities of subscales were even around 0.4 or 
0.5 (See in Bondy et al. 2001; Ip et al. 2000; Quinn et al. 2020; 
Walsh and Hardy 1997; Yeh 2002). Deepen into these studies 
combined with the results of this study, it can be concluded 
that the low-reliability factors are mostly emotion-orientated 
elements that probably fluctuate with the change of the cur-
rent mood of individuals, leading to the low repeatability of 
subscales. Besides, the low factor loadings of the items in 
those factors are also the reason causing the inconsistency of 
the tendency for the responses of items in those factors. For 

FIGURE 5    |    The item-person maps of 2ES-CTDI-HU.
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instance, in this study, the loadings of items B1 (The decisions 
of people with power will be right.) and C5 (I prefer proposing 
suspensions while others are in a calm mood.) were quite low. 
Back to their item contents, the wording expressions of them 
may be cross-loaded with other factors, such as B1 and C5 
can both better relate to self-efficacy than the current factor. 
Thus, most studies put forward the need for CTD scale im-
provement (see in Kakai 2003; Liu and Pásztor 2022a; Quinn 
et al. 2020; Wang et al. 2019), but no effective clear measures 
were suggested.

Collectively, this evidence provides a qualified answer to RQ1 
and partial support for H1. While the overall reliability, model 
fit, and item function are acceptable—supporting the scale's 
basic feasibility—the suboptimal reliability of certain subscales 
and the problematic performance of specific items (B1, C5) indi-
cate that H1 is only partially met. This underscores the need for 
cautious application and targeted refinement of the instrument 
for the Hungarian context.

The overall model fit, item discriminations, and infit and outfit 
MNSQs, while acceptable, are at the more modest end of con-
ventional cut-offs. This may be attributed to the complexity of 
the model, the use of the WLSMV estimator for categorical or 
ordinal data, and the large sample size which heightens the sen-
sitivity of fit statistics. These results suggest that the three-factor 
structure is a reasonable but imperfect representation of the data 
in the Hungarian context. They provide sufficient evidence for 
the scale's basic structural validity and utility for research, while 
also indicating that future studies could investigate potential 
model improvements, such as the strategic parcelling of items 
from the less reliable ‘instant judgement’ factor or testing minor 
residual correlations. Besides, the same tendency happened 
to items B1 and C5. Although infit and outfit MNSQs were all 
good, their discriminations were quite low among all the items, 

depicting that students' answers tended to be the same for these 
two items. Nevertheless, the two items can also be included 
since this scale is to explore the disposition, in other words, it 
is indeed to find the similar tendency of students. The low dis-
crimination can show that the similarity degree of them is high, 
and students' opinions are consistent. The difficulty of this scale 
seemed not quite high, but it is not a test. Moreover, the distri-
bution of the person map was almost normal. As a disposition 
scale, the difficulty showed most students had a high level of 
CTD beyond the basic level of this scale, showing Hungarian 
undergraduate students’ rate their CTD high.

The item-person map offers clear empirical support for H2 in 
relation to RQ2. The systematic difficulty ordering of items—
with self-efficacy (L1) being hardest and instant judgement (L2) 
easiest—provides concrete evidence that the levels of the three 
CTD components are distinctly different for Hungarian under-
graduates, confirming the hypothesised cultural variation in 
component profiles.

Concerning the results of the correlations, the original valida-
tion in Chinese samples demonstrated that there was no cor-
relation between instant judgement and habitual truth-digging 
(Liu and Pásztor 2022a), while the positive significance of that 
for Hungarians. For Chinese students, it may be influenced by 
the Chinese Golden Mean thoughts that students did not make 
rash decisions and did not hesitate, which demonstrated a bal-
anced inclination to think critically. However, for Hungarians, 
the teaching of CT has been introduced to some degree in school 
practice to strengthen students' CT in almost all aspects, includ-
ing nearly all facets of CTD. Thus, they have both stronger truth-
seeking tendencies and the inclination to make fast decisions.

In general, students rate their CTD high. This finding is in line 
with the findings of the OECD study as well (Vincent-Lancrin 

FIGURE 6    |    The distribution of information provided by items across students' ability.
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et  al.  2019). However, students rate their self-efficacy lower, 
which may indicate that youngsters prefer to depend on others 
when making decisions or solving problems.

While this scale validated in Hungarian samples also showed 
the suitability for lower CTD level students, which is consistent 
with the results in Chinese samples (Liu and Pásztor 2022a), de-
picting 2ES-CTDI is more suitable for differentiating lower CTD 
level students, not for ones with higher proficiency.

The majority of the more difficult items belonged to L1 (self-
efficacy), indicating that Hungarian undergraduates rate their 
CTD self-efficacy lower. Moreover, the simplest item was 
8, while items 6, 7, and 8 of L2 (instant judgement) were all 
placed at the bottom, showing that students had a good incli-
nation for quick judgement. The lack of self-efficacy may indi-
cate that youngsters prefer to depend on others when making 
decisions or solving problems, while the high tendency to 
judgement instantly told the truth that they, as adolescents, 
are impulsive.

In conclusion, this validation study answers both research ques-
tions. For RQ1, the 2ES-CTDI-HU is shown to be a feasible, 
though improvable, tool, partially supporting H1. For RQ2, the 
distinct profile of component levels and their altered interrela-
tionships confirm that the CTD construct manifests uniquely in 
Hungary, fully supporting H2 and providing a culturally situ-
ated benchmark for future research and intervention.

4.2   |   Limitations and Future Directions

While this study provides robust initial evidence for the validity 
of the 2ES-CTDI-HU, several limitations must be acknowledged 
to contextualise the findings and guide future research.

First, regarding design and generalisability, the sample con-
sisted exclusively of freshmen from a single Hungarian univer-
sity. Although the university is large and attracts students from 
across the country, and the sample size is substantial, the find-
ings may not be fully representative of all Hungarian undergrad-
uates, particularly those in later academic years or from different 
institutional contexts. The voluntary nature of participation and 
the varying response rates by academic division introduce the 
potential for self-selection and non-response bias, which may 
limit the external validity of the results. Furthermore, the cross-
sectional design and reliance on self-report measures restrict the 
ability to establish causal relationships or track the development 
of CTD over time. Self-reports may also be susceptible to social 
desirability biases.

Second, methodological limitations are noted. The model fit in-
dices, while acceptable, were modest, and the reliability of the 
instant judgement (L2) subscale was below the ideal threshold. 
This suggests that while the three-factor model is a viable frame-
work, there is room for psychometric refinement. Specific items 
(e.g., B1, C5) with low factor loadings or discrimination require 
further scrutiny, as they may reflect cultural nuances in item 
interpretation, translation issues, or genuine differences in how 
these constructs manifest in Hungary compared to the original 
validation context.

Third, the scope of validation evidence is limited. The study did 
not include tests of measurement invariance. While the model 
demonstrated acceptable fit in this sample, future research 
should formally test whether the scale functions equivalently 
across key groups (e.g., gender) and, crucially, across cultures 
(e.g., between Hungarian and Chinese students) to justify direct 
score comparisons. Furthermore, the validation was based pri-
marily on internal structural evidence. The criterion (external) 
validity of the 2ES-CTDI-HU remains to be established through 
correlations with objective outcomes such as performance 
on standardised critical thinking tests, academic grades, or 
problem-solving tasks in real-world settings.

Consequently, future research should pursue several directions: 
(1) Multi-institutional and longitudinal studies are needed to 
enhance the generalisability of the findings and to investigate 
the developmental trajectories of CTD components. (2) Mixed-
methods approaches, combining the scale with interviews or be-
havioural tasks, could triangulate self-report data and provide 
richer insights into the cultural and cognitive underpinnings of 
CTD. (3) Psychometric refinement of the scale, including the po-
tential rewording or replacement of underperforming items and 
testing of alternative measurement models (e.g., with item par-
celling for the L2 factor), would strengthen the instrument for 
the Hungarian context. (4) Systematic cross-cultural compari-
sons, building on the preliminary differences observed between 
Hungarian and Chinese samples, are essential to disentangle 
the effects of culture, educational systems, and thinking styles 
on the structure and expression of critical thinking dispositions.

4.3   |   Implications

Technically, this study, having demonstrated the complete pro-
cedure for validating a questionnaire from the basic loadings, 
reliability, structural validity, model fit to the item and test en-
dorsement based on both the CTT and IRT instead of the unique 
CTT adopted in previous studies on scales validation, can be set 
as a sample for the validation of scales for other studies.

Besides, the robust evidence provided by this study indicated the 
usability and suitability of the 2ES-CTDI-HU for the assessment 
of CTD in Hungarian undergraduate students, which will be the 
starting point for Hungarian universities and educational insti-
tutes to conduct the CTD evaluation and fulfil the instructions 
of the national curriculum.

Theoretically, the three-factor CTD framework model including 
instant judgement, self-efficacy, and habitual truth-digging has 
been testified again for its stability, reaffirming the robustness 
of this practice-informed model. Thus, this theoretical frame-
work, built from the perspectives of multi-aspects, especially the 
workforce, can be dependable for the assessment of undergradu-
ate students' CTD. However, as item C5 were both with low fac-
tor loading and discrimination, the future use needs to treat C5 
cautiously, and if necessary, it can be deleted or modified after 
evaluation. Besides, the instant-judgement (L2) subscale demon-
strated modest reliability. Therefore, while the full scale is suit-
able for group-level research and formative assessment, scores 
from the L2 subscale should be interpreted with particular cau-
tion in high-stakes individual diagnostic contexts. To improve 
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the instrument, future revisions should consider rewording or 
replacing item B1, which showed low factor loading and is likely 
a key contributor to the subscale's reliability issues.

Furthermore, the preliminary findings of the differences in the 
correlations among each factor for students between Chinese 
and Hungarian undergraduates can be paid more attention to by 
educators of both two countries. For example, no correlation be-
tween instant judgement and habitual truth-digging for Chinese 
students while the positive significance of that for Hungarians 
depicting that the Chinese Golden Mean thoughts that students 
neither made fast decisions nor hesitated to show a balanced 
disposition to think critically. However, for Hungarians, the 
two kinds of tendency were both stronger. Moreover, the lack 
of self-efficacy requires educators to have deep consideration of 
it and implement some effective measures to promote students' 
self-confidence. Nevertheless, the effectively relevant measures 
need to be explored with the implementation of the instructional 
actions.

The validated instrument offers actionable pathways for cur-
riculum reform and pedagogical innovation. First, institutions 
can use the 2ES-CTDI to benchmark CTD competencies across 
disciplines, enabling targeted interventions. For example, de-
partments with lower truth-digging scores might integrate 
debate-based assessments or collaborative inquiry projects to 
foster scepticism (Bromme and Goldman  2014). Second, our 
findings justify self-efficacy-focused curriculum design: em-
bedding experiential learning modules (e.g., problem-based case 
studies, simulations) can build confidence in analytical tasks, 
while meta-cognitive reflection journals help students monitor 
cognitive biases. Third, the 2ES-CTDI's psychometric rigour al-
lows for longitudinal tracking of CTD development, informing 
accreditation bodies and policymakers about the efficacy of in-
stitutional strategies. For instance, national education standards 
could mandate CTD assessments alongside traditional metrics, 
incentivising universities to adopt evidence-based pedagogies. 
Finally, educators might use the instrument to design bias-
awareness training, teaching students to distinguish intuitive 
judgements from evidence-based conclusions—a skill increas-
ingly vital in misinformation-rich environments.

By bridging theory and practice, this study not only refines CTD 
frameworks but also equips stakeholders with a diagnostic tool 
and actionable strategies to cultivate reflective, equitable, and 
future-ready critical thinkers.

5   |   Conclusion

This study validated the Hungarian version of the 2ES-CTDI 
using a complementary psychometric approach that combined 
CFA within the CTT framework and Rasch measurement the-
ory. The findings indicate that the adapted instrument is a vi-
able tool for assessing CTD among Hungarian undergraduates. 
Specifically, the scale demonstrated acceptable overall reliabil-
ity, and its hypothesised three-factor structure was supported 
by acceptable model fit indices and significant factor loadings. 
Rasch analysis further confirmed that the items functioned 
productively for the target population, revealing that the scale 
is particularly well-targeted for students with average-to-lower 

CTD abilities. A distinctive profile emerged: Hungarian stu-
dents reported a comparatively lower level of self-efficacy along-
side a strong inclination for instant judgement. Based on this 
evidence, the 2ES-CTDI-HU can be recommended for use in 
future research and educational assessment to diagnose CTD 
components within this context. The study also identifies ave-
nues for refinement, such as revising specific items (e.g., B1, C5) 
with low discrimination to enhance the instrument's precision.
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