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Abstract

In contemporary education, schools are increasingly expected to foster students’ subjective
well-being alongside academic achievement, as both are recognized as mutually rein-
forcing conditions for learning, success, and long-term outcomes. This study presents
Appwel, a scalable instrument assessing pupils’ self-reported school experiences. It con-
tains 21 statements rated on a 5-point Likert scale. Appwel was developed through a
sequential three-phase process. First a Delphi study (N = 40) identified key concepts, which
informed questionnaire development. Second, an exploratory factor analysis in a large,
voluntary sample of Flemish secondary school students (N = 44,870) examined the under-
lying structure. Third, a confirmatory factor analysis in an independent student sample
(N = 56,624) provided initial evidence of validity and reliability for a four-factor model
with satisfactory fit and internal consistency across gender and grade. The final structure
comprised class climate and engagement, peer relationships, academic self-concept, and au-
thenticity and support, offering a practically applicable framework for monitoring students’
school well-being. Grounded in internationally established models of school well-being,
Appwel is context-specific to the adolescent school setting; however, its theoretically in-
formed format allows for careful adaptation and future examination of its applicability
across different educational, cultural, and longitudinal contexts.

Keywords: school well-being; subjective well-being; instrument validation; confirmatory
factor analysis; secondary education; student perspectives

1. Introduction
1.1. The Construct of School Well-Being

Historically, well-being has been conceptualized as “the absence of illness” (Crisp,
2008) or “welfare,” describing human health and functioning from both social and psycho-
logical angles (Allardt, 1989). The terminology surrounding well-being remains inconsis-
tent, with terms such as “happiness,” “quality of life,” and “well-being” frequently used
interchangeably in both academic and public discourse (Veenhoven, 2007).

To address this challenge, researchers have proposed more differentiated conceptual
frameworks that distinguish between objective and subjective well-being (Nieboer et al., 2005).

As a result, research on well-being encompasses a wide range of definitions that vary
in both scope and level of specificity (Wentzel, 2024).
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In the present study, school well-being is defined following Nieboer et al. (2005) as
students’ subjective feelings and perceptions regarding their school experiences.

This broad definition serves as an appropriate conceptual starting point for two central
reasons. First, it explicitly foregrounds students’ subjective perspectives, which aligns with
the self-report nature of the instrument. Second, it clearly delimits the construct to the
school context, thereby avoiding conceptual overlap with more general mental health or
life satisfaction frameworks.

Objective well-being refers to externally measurable conditions, such as physical
health, financial security, or housing, while subjective well-being focuses on individuals’
internal perceptions, emotions, and evaluations. The present study adopts a subjective
perspective, focusing specifically on pupils’ self-reported feelings and perceptions with
regard to their school experiences.

Building on the subjective-objective distinction, Ryan and Deci (2001) further dif-
ferentiate well-being into hedonic well-being, centered on the pursuit of pleasure and
life satisfaction, and eudaimonic well-being, which focuses on meaning, autonomy, and
self-realization. Incorporating both dimensions allows for a more holistic representation of
student experience within a school setting.

This study aligns with this dual approach by addressing both affective responses to
school, and more enduring constructs such as self-concept and belonging.

1.2. Educational Relevance

According to Kanonire et al. (2020), increasing attention is being paid to students’
subjective well-being in schools, positioning it as a priority comparable to academic results
and 21st-century skills.

Schools are not only seen as sites for academic instruction but also as pivotal contexts
for the implementation of preventive and intervention strategies to support mental health
and holistic development (Collins et al., 2011; World Health Organization, 2014).

In educational research, the concept of school well-being has evolved in tandem with
broader developments in school effectiveness research. Traditionally, schools have empha-
sized measurable academic outcomes, often at the expense of less tangible dimensions such
as engagement and emotional well-being.

However, accumulating evidence highlights the central role of student well-being
in fostering academic and personal development. Numerous studies have demonstrated
positive associations between school well-being and academic achievement, ambition,
learning motivation, and social-emotional competencies (Burton et al., 2006; Hargreaves &
Shirley, 2018; Laevers et al., 2003; Lv et al., 2016; Taylor et al., 2017; Van Damme et al., 2001).

This association between school well-being and broader educational outcomes is also
supported by Javornik and Mirazchiyski (2023), who report strong links between student
well-being and school effectiveness.

Parallel to these findings, school quality research has progressed from narrow models
of output-based accountability toward holistic approaches that prioritize school climate,
student agency, and psychosocial safety (Konu & Rimpelä, 2002; Wentzel, 2024).

Beyond the school context, school well-being contributes positively to adolescents’
physical and psychological health and is associated with long-term indicators such as
job performance and income levels in adulthood (Diener et al., 2017; Hascher, 2012;
Kanonire et al., 2020).

Rather than competing priorities, academic excellence and school well-being are now
seen as mutually reinforcing aims (Kanonire et al., 2020).

Reflecting this trend, educational policy has increasingly recognized the importance
of student well-being. For instance, the OECD’s Program for International Student Assess-
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ment (PISA) 2018 introduced a comprehensive well-being framework as part of its global
assessment of 15-year-olds (OECD, 2019). This framework captures both cognitive and
non-cognitive outcomes by assessing life satisfaction, positive and negative affect, and
meaning in life, thereby elevating the role of emotional and psychological well-being in
educational systems worldwide.

Thus, in contemporary education, schools are increasingly expected to foster students’
subjective well-being alongside academic achievement, as both are recognized as mutually
reinforcing conditions for learning, success, and long-term outcomes (Engels et al., 2000;
Laevers et al., 2016; Van Damme et al., 2001; Hascher & Edlinger, 2009; Kiuru et al., 2020).

Consequently, the systematic measurement of school well-being is increasingly im-
portant for informing educational practice and policy. It not only documents students’
lived experiences, but also informs targeted educational practices and policies aimed at
promoting both academic success and psychological flourishing (Jiang et al., 2025).

1.3. Prior Models and Instruments

Academic interest in student well-being revives theoretical discussions, particularly
regarding its operationalization in school settings.

The development of instruments to measure school well-being has drawn on various
theoretical models. Allardt’s (1989) classical model of welfare—structured around the
dimensions of “having,” “loving,” and “being”—laid the groundwork for more education-
ally focused frameworks. Huebner’s (1991) life satisfaction model evaluates adolescent
well-being across multiple life domains, including school, but without a school-specific
theoretical focus.

Unlike previous models, the school well-being model developed by Konu et al. (2002)
directly targets the school setting, identifying four domains: school conditions, social
relationships, means for self-fulfillment, and health status. This model offers a clear
structure that balances contextual and individual aspects, and is directly applicable within
school settings.

More recently, the EPOCH framework (Kern et al., 2016), rooted in positive psychology
and comprising five dimensions—engagement, perseverance, optimism, connectedness,
and happiness—has gained traction as a multidimensional model for adolescent well-being.
Its school-specific adaptation, the EPOCH-G-S model, demonstrated strong factorial and
convergent validity in a secondary school sample in Austria (Buerger et al., 2023).

Echoing this need, studies such as those by Hascher (2010), Tobia et al. (2018), and
Collie and Hascher (2024) have consistently advocated for tools that account for the complex
interplay between emotional, social, and academic experiences in students’ lives.

In the Flemish context, the instruments by Engels et al. (2000) and De Lee and De
Volder (2009) are notable. Both instruments have made meaningful contributions to the
conceptual foundations of school well-being research in the Flemish context. Elements
of their conceptual reasoning have informed the development of the present instrument,
which builds upon these foundations while aiming to provide a more concise and scalable
tool for use in large-scale school monitoring practices.

Despite substantial theoretical contributions and empirical foundations of existing
models and measurement instruments, there remains a need for brief and scalable tools
that translate these frameworks into measures that are directly applicable in daily school
practice, particularly within the context of Flemish secondary education.

1.4. Appwel

The Appwel instrument is highly context-specific, reflecting recent research that
underscores the importance of focusing on adolescent well-being within the school setting.
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Studies increasingly recognize schools as vital contexts for fostering psychological and
emotional development, particularly in light of rising concerns about adolescent mental
health (Gregory et al., 2018; Currie et al., 2012). As primary social settings in adolescents’
daily lives, schools offer unique opportunities for the early identification of well-being
needs and for the implementation of supportive measures (Soutter, 2011; X. Chen et al.,
2019; Tobia et al., 2018; Collie & Hascher, 2024).

In response to these challenges, this study focuses on Appwel, a multidimensional
instrument intended to assess subjective school well-being in secondary education.

The structure of Appwel draws conceptually from Konu et al.’s model and integrates
insights from international instruments. The developed instrument incorporates elements
of both hedonic and eudaimonic well-being. It was developed with particular attention
paid to measurement quality and large-scale applicability within schools.

The primary aim is to develop an instrument assessing students’ subjective school well-
being in Flemish secondary education and to provide initial evidence on its psychometric
properties, including reliability and construct validity. To this end, an exploratory factor
analysis was conducted as a preparatory step to inform the measurement model, followed
by a confirmatory factor analysis as the core analytic approach, including the evaluation
of a second-order factor structure. In addition, subscale reliability was estimated using
Cronbach’s alpha and McDonald’s omega, measurement invariance was tested across
gender and grade, and between-school variance was examined using intraclass correlation
coefficients and, where theoretically justified, multilevel modeling. The present study
focuses on subsequent research questions:

1. To what extent does the Appwel questionnaire demonstrate cognitive validity, ensur-
ing that items are comprehensible and interpreted as intended by students?

2. To what extent does a confirmatory factor analysis support the construct validity of
the Appwel questionnaire, including the factor structure and the conceptualization of
a higher-order factor representing general school well-being?

3. To what extent do the Appwel subscales demonstrate internal consistency, as assessed
by Cronbach’s alpha and McDonald’s omega?

4. To what extent do the Appwel subscales exhibit internal convergent and discriminant
validity, reflecting distinct but related dimensions of school well-being?

5. To what extent is the factor structure of Appwel invariant across gender and grade
levels, and how much variance is attributable to differences between schools?

2. Methods
The following Section 2 is organized chronologically, following the three sequential

phases of the study. Each phase is described in detail, covering the procedures, partic-
ipants, and analyses relevant to that stage. To maintain focus and clarity, the results
section exclusively reports the outcomes related to the psychometric evaluation of the
Appwel questionnaire, including its validity and reliability, as aligned with the study’s
research questions.

2.1. Research Context

This research was situated in the Flemish secondary education system, serving adoles-
cents aged 12 to 18.

Secondary education in Flanders is compulsory until age 18 and is organised in three
consecutive two-year degrees, each governed by centrally defined attainment targets appli-
cable across all accredited schools. Recent educational reforms have explicitly embedded
pupils’ mental well-being as a policy objective within these attainment targets across
all degrees.
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The system encompasses multiple educational tracks and pathways, ranging from aca-
demically oriented programmes to vocational and labour market–oriented routes, reflecting
substantial diversity in students’ educational trajectories.

Educational quality is monitored by a central inspectorate, whose evaluation frame-
work explicitly includes attention to students’ mental well-being at school.

2.2. Design

The present study followed a sequential three-phase process. In the first preparatory
phase, a Delphi study (N = 40) was conducted to identify key concepts of school well-being.
In the second phase, these concepts informed the development of questionnaire items based
on both the Delphi results and a review of relevant literature and existing instruments. The
resulting questionnaire was administered to a large sample of secondary school students
(N = 44,870) and examined using an exploratory factor analysis as an initial, exploratory
step preceding confirmatory analyses (Luts et al., 2023).

In the third phase, addressing the main research question, the resulting factor structure
was evaluated in an independent student sample (N = 56,624) through cognitive testing,
confirmatory factor analysis and reliability analysis.

2.3. Phase 1: Item Development

Given the broad and multifaceted nature of the concept of ‘school well-being’, a Delphi
study was conducted to refine the conceptual underpinnings of the instrument through the
use of expert consensus.

School well-being was defined as “students’ feelings and perceptions about their
school experiences”, reflecting a form of subjective well-being (Nieboer et al., 2005).

The Delphi method was chosen to systematically and anonymously collect and syn-
thesize the views of a heterogeneous group of experts (Green, 2014).

2.3.1. Participants

A purposive sampling strategy was applied to select the participants. Participants
were selected based on the researchers’ professional network and their recognized expertise,
and were invited via email to participate in the Delphi study. Between the first and second
rounds, the number of participants decreased from 40 to 24 because some experts did not
respond to follow-up emails. Such attrition is common in Delphi studies (Green, 2014).

2.3.2. Procedure and Outcome

The Delphi study was conducted in two rounds (N1 = 40, N2 = 24) using the online
survey platform LimeSurvey. It involved both academic experts with a background in
educational sciences and practitioners in the field of secondary education from schools
participating since the start of the process, with the aim of co-creating the survey instrument.
The initial exploratory email explained the expectations for participation. Those who
responded positively received the first online survey. In the first round, participants ranked
a list of components derived from the literature and previously developed instruments
(e.g., Buerger et al., 2023; Konu et al., 2002; Engels et al., 2004), which were grouped into
person- and context-related dimensions (Hascher, 2012; Hoferichter et al., 2020; Laevers
et al., 2016). Participants were also given the opportunity to suggest additional concepts.
The initial list included relationships between students (Konu & Rimpelä, 2002), satisfaction
with learning content (Konu & Rimpelä, 2002; Vettenburg et al., 2009), relationships with
teachers (Konu & Rimpelä, 2002; Vettenburg et al., 2009), positive experiences at school and
general school satisfaction (Kanonire et al., 2020; Hascher, 2010; Vettenburg et al., 2009),
sense of competence (Hascher, 2010), emotional state, attribution style, and autonomy (Deci
& Ryan, 2013), and stress experience (Bowling, 1991; McDowell & Newell, 1996). Following
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anonymized feedback, the second round, based on the suggestions, included three new
components (school engagement, availability of pupil counsellors, relationship with the
school director) and ‘attribution style’ was revised as ‘coping strategies’.

In both rounds, participants’ rankings were collected and summarized. Suggested
additional components were integrated into the second round, and participants re-ranked
the revised list.

The four most highly prioritized components—peer relationships, teacher relation-
ships, sense of competence, and emotional state—closely matched the domains of existing
instruments such as Konu et al.’s (2002) model and guided the item development of the
present study.

2.4. Phase 2: Exploring Factor Structure
2.4.1. Participants

The exploratory factor analysis (N = 44,870) was based on data collected from students
from grade seven to twelve between September 2020 and November 2021. All secondary
schools in Flanders could participate and were informed via e-mail, online newsletters
and social media. Each participant completed the questionnaire once. Informed consent
was obtained from students and/or their legal guardians, following applicable legal and
ethical guidelines. Schools used standardized, age-appropriate materials to inform students
and parents. Given the voluntary participation, the sample is potentially influenced by
self-selection bias, as individuals with particular characteristics or motivations may have
been more likely to participate.

2.4.2. Procedure

Given that the procedural steps for the EFA and CFA were identical, they are presented
together here.

Schools participated voluntarily and registered via the project website or email, fol-
lowed by an intake meeting or collective training session about GDPR-compliance, im-
plementation logistics, and data collection protocols in detail (GDPR, European Union,
2016). Then schools signed a cooperation agreement outlining the legal provisions of the
collaboration, followed by access to the student counsellors’ dashboard.

The questionnaire was administered digitally via the secured Appwel website during
school hours using any internet-connected digital device, and was supported by a standard-
ized protocol and a dedicated helpdesk. Schools informed students and legal guardians
using uniform, age-appropriate communication materials. Informed consent was obtained
from pupils and/or their legal guardians prior to participation. To enhance accessibility,
the digital interface included audio in Dutch and automatic translations into the pupils’
home languages using DeepL software (web version). This approach allowed multilingual
students to hear the questions in their mother tongue and read them in the language of
instruction, as reflecting on well-being is more comfortable in one’s native language.

Upon logging in, students could complete the questionnaire, review their profile
information, and consult a built-in FAQ.

2.4.3. Measures

The following section describes the instrument used to measure pupils’ school well-
being. The questionnaire used in this study was Appwel, a scalable instrument designed
to assess pupils’ self-reported school well-being in Flemish secondary education. The
questionnaire is intended for use in academic research examining patterns and correlates
of adolescents’ school well-being, as well as for application within schools to support
structured, data-informed guidance of pupils by student counselors and teachers. At the
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school level, Appwel generates aggregated information that can be used to inform school-
level decision-making related to the educational and psychosocial school environment.

The typical time required for students to complete the questionnaire thoroughly
depends on several factors, including the student’s language proficiency and the context in
which the instrument is administered. On average, students required approximately 10
to 15 min to complete the questionnaire. Participants were allowed to pause and resume
completion if necessary.

All items were evaluated using a 5-point Likert scale, ranging from ‘strongly disagree’
to ‘strongly agree’ (‘strongly disagree’, ‘disagree’, ‘neutral’, ‘agree’, ‘strongly agree’). For
the purposes of statistical analyses, responses were coded on a −2 to 2 scale. In applied
school settings, responses were subsequently transformed to a 0–20 metric, in accordance
with conventional scoring practices in secondary education, with category scores of 0, 5, 10,
15, and 20 corresponding to the respective response options. Negatively worded items were
reverse-scored to ensure that higher scores consistently reflect higher levels of well-being.
This approach facilitates intuitive interpretation of the results for teachers and student
counsellors. This transformation is used only for applied feedback in schools; it does not
affect psychometric analyses.

For descriptive and practical purposes, item scores were averaged within each factor
to obtain factor-level scores, which were subsequently combined into an overall composite
score. Missing data were not present, as the digital administration system did not allow
students to submit the questionnaire with unanswered items. The digital questionnaire
allowed students to review and revise their responses prior to final submission. After
submission, responses were fixed and stored for analysis. Cognitive testing and additional
psychometric evaluation of the instrument are also described in the subsequent sections.

2.4.4. Data-Analysis

Based on the prioritized components from the Delphi study, questionnaire items
were developed.

An exploratory factor analysis (EFA) (N = 44,870) was conducted as a preliminary,
exploratory step to examine the underlying dimensionality of the Appwel questionnaire.
The purpose of this analysis was solely to inform the subsequent confirmatory factor
analysis. A promax oblique rotation was used to allow for correlations between latent
factors (Osborne, 2014; Brown, 2009). Factor retention was guided by the Kaiser criterion,
the scree plot, and the 40-30-20 rule. This rule requires a minimum difference of 0.20
between the highest and second-highest factor loadings to avoid cross-loadings, with
primary loadings of at least 0.40 and secondary loadings not exceeding 0.30 (Howard, 2015).

In addition to eigenvalues greater than one and scree plot inspection, a parallel analysis
was conducted by comparing observed eigenvalues with the 95th percentile eigenvalues
from randomly generated data to determine the number of factors to retain (Horn, 1965).

The sample size provided an adequate sample-to-variable ratio in accordance with
established criteria for multivariate analysis (Osborne, 2014; Courvoisier et al., 2011;
Austin & Steyerberg, 2015).

2.4.5. Factor Structure

Four factors were retained based on both statistical indicators and theoretical inter-
pretability (Appendix A, Table A4):

Classroom climate and engagement reflects the central role of pupil-teacher inter-
actions in terms of both class climate and student engagement (Brandisauskiene et al.,
2021; Noble & McGrath, 2015). The critical influence of teacher behavior on pupils’
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learning and well-being further supports the importance of this factor (Hattie, 2003;
Collie & Hascher, 2024).

Peer relationships support findings on the importance of the sense of belonging for
well-being (Weyns et al., 2021).

Academic self-concept captures students’ self-perceived academic competence
(Konu & Rimpelä, 2002).

Authenticity and support refer to pupils’ subjective experience of emotional safety
that enables authentic self-expression at school, which is fostered through perceived peer
acceptance and access to supportive peer relationships (Hascher, 2012; Wentzel, 2024).

These empirically derived factors formed the basis for the subsequent analyses.

2.5. Phase 3: Confirmatory Phase
2.5.1. Participants

The confirmatory phase included an independent sample of 56,624 included secondary
school students aged approximately 11 to 201 years. Participation was voluntary, with
informed consent obtained from students and/or legal guardians.

The demographic distribution of the sample with respect to province, educational
network, and gender closely resembles that of the Flemish population of secondary school
students, supporting sufficient representativeness (see Appendix A, Table A3). Furthermore,
the large sample size enhances the generalizability of the findings.

Descriptive statistics are reported in Appendix A (Tables A1 and A2). Variables
include personal (pupil ID, gender, birthdate) and contextual data (grade, class ID, school
ID, province, degree of urbanization, educational network).

The study was approved by the Social and Societal Ethics Committee (SMEC) of
Hasselt University (REC/SMEC/JA/189-129)

2.5.2. Procedure

The data collection procedure for the CFA was identical to that applied in the EFA
phase. Data were collected during September to December of the 2023–2024 academic year.

2.5.3. Measures

The confirmatory factor analysis tested the four-factor structure identified in the
exploratory factor analysis, with all item–factor relations specified a priori.

The confirmatory factor analysis was conducted using data from the Appwel ques-
tionnaire consisting of 21 positively and negatively worded items distributed across four
factors. The first factor, class climate and engagement, comprises 11 items reflecting pupils’
perceptions of classroom interactions and engagement (e.g., “My teachers are open to my
opinion”; “I find what I learn at school useful for later”). The second factor, authenticity and
support, includes four items capturing pupils’ experiences of authenticity and perceived
support within the school context. (e.g., “I can be myself at school”; “I have enough friends
at school”). The third factor, peer relationships, consists of three items addressing social
interactions among pupils (e.g., “I am currently being bullied at school”; “A pupil in my
class overpowers the rest of the class”). The fourth factor, academic self-concept, comprises
three items assessing students’ perceived academic competence (e.g., “When I have to do a
test or assignment, I feel like I can do it”; “My classmates do better than me”).

2.5.4. Data-Analysis
Cognitive Validity

Following the selection of the questionnaire items, cognitive validity was assessed
through individual cognitive testing with sixteen first-grade pupils (aged 11–13) from
general and vocational tracks. This limited sample was chosen for practical feasibility,
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while focusing on the youngest students ensured inclusion of those with the least formal
schooling and, consequently, the lowest expected language skills within the target pop-
ulation. Additionally, multilingual students and students from vocational tracks were
deliberately included to ensure that the perspectives of those with potentially the lowest
language comprehension were captured.

Using printed questionnaires, items were read aloud by the researcher while pupils
followed along on a printed copy of the questionnaire. After each item, participants com-
mented on comprehensibility, interpretability, and ease of response. Subtle modifications
were made based on this feedback.

Construct Validity

Confirmatory factor analyses (CFAs) were conducted to test the four-factor structure
identified in the EFA. The maximum likelihood estimation with the robust standard errors
method was used in Mplus. The choice of MLR was justified by the large sample size and
the symmetric 5-point Likert response format, which included a neutral midpoint (Bollen
& Barb, 1981). Each item was constrained to load on a single latent factor, with inter-factor
correlations permitted (Table 1, model 1).

Table 1. Fit Indices of Confirmatory Factor Analysis.

Model Multi-
Level

Higher
Order G

Factor
Students Multiple Group N CFI TLI RMSEA SRMR

Within
SRMR

Between

1

No

No All

No 56,624 0.927 0.916 0.045 0.045 .

2
Grade: ∆

configural vs.
metric

56,624 −0.002 0.002 0.000 0.003 .

3 Grade: ∆ metric vs.
scalar 56,624 −0.019 −0.012 0.003 0.003 .

4
Gender: ∆

configural vs.
metric

56,624 0.000 0.003 −0.001 0.000 .

5 Gender: ∆ metric
vs. scalar 56,624 −0.013 −0.010 0.003 0.001 .

6

Yes

Grade 1

No

22,648 0.931 0.922 0.042 0.047 .

7 Grade 2 18,757 0.919 0.908 0.047 0.050 .

8 Grade 3 15,219 0.912 0.900 0.048 0.051 .

9 Male 26,181 0.920 0.910 0.046 0.054 .

10 Female 30,443 0.928 0.918 0.045 0.048 .

11 All 56,624 0.926 0.916 0.045 0.049 .

12 Yes 56,624 0.912 0.906 0.033 0.051 0.573

Afterwards, the measurement model was expanded to include a higher-order factor
(Table 1, model 11), examining whether the four first-order factors of school well-being
could be subsumed under a higher-order latent factor representing general school well-
being (Kanonire et al., 2020).

Prior to conducting the confirmatory factor analysis, the variance attributable to
between-school differences was assessed using intraclass correlation coefficients (ICCs) to
determine whether a multilevel modeling (Table 1, model 12) approach was warranted.

In addition, multiple group confirmatory factor analysis (MG-CFA) was performed
to assess the robustness of the factor structure across gender and grade level. Measure-
ment invariance was evaluated sequentially at the configural, metric, and scalar levels to
examine whether the construct was measured equivalently across these groups. Due to
non-identification issues, measurement invariance was tested in MG-CFA models without
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the higher-order factor (Table 1, model 2 to model 5). Subsequently, the model including
the higher-order factor was tested separately for each group (Table 1, model 6 to model 10).

Model fit was evaluated using conventional fit indices: the comparative fit index
(CFI), Tucker–Lewis index (TLI), root mean square error of approximation (RMSEA), and
standardized root mean square residual (SRMR), with conventional thresholds indicating
acceptable model fit set at CFI and TLI > 0.90, and RMSEA and SRMR < 0.08 (Hu &
Bentler, 1999; Steiger, 2006). All analyses were performed in R (version 4.4.2) and Mplus
(version 8.11). These fit statistics are widely used to determine how well the hypothesized
model corresponds with the observed data, with CFA imposing stricter constraints than
exploratory factor analysis by requiring items to load exclusively on their designated factor.

Internal convergent validity at the first-order factor level was assessed using standard-
ized factor loadings and composite reliability (CR) from the correlated four-factor CFA
model (Fornell & Larcker, 1981). Internal discriminant validity was evaluated using factor
correlations and the heterotrait–monotrait ratio (HTMT), with values below 0.85 considered
indicative of adequate discriminant validity (Fornell & Larcker, 1981).

Internal Consistency

Internal consistency was assessed using Cronbach’s alpha (α) and McDonald’s omega
(ω). Alpha estimates inter-item correlation, with values >0.60 considered to be acceptable
(Cronbach, 1951; Taber, 2017). As α assumes equal factor loadings (tau-equivalence)—
often violated in practice—ω was also calculated as a more flexible alternative that allows
varying item loadings (Fornell & Larcker, 1981). Reliability was evaluated per scale using
both coefficients.

3. Results
The primary aim of this study is to develop an instrument for assessing students’

subjective school well-being in Flemish secondary education. The Section 3 focuses on
the psychometric evaluation of the Appwel questionnaire, in line with the study’s re-
search questions. Specifically, we report findings on cognitive validity, internal consistency,
construct validity, and related reliability indices.

3.1. Cognitive Validity

Certain abstract concepts—such as “passion”, “being taken seriously”, and “opinion”
were not consistently understood by pupils across both educational tracks. To enhance
comprehensibility, these terms were supplemented with concise explanatory paraphrases
in square brackets. Negatively worded items, particularly those involving double negation,
caused confusion. Items with a single, clearly formulated negation were more readily
comprehended. Consequently, double-negation items were either reworded or removed in
subsequent iterations of the questionnaire.

3.2. Internal Consistency

All subscales demonstrated satisfactory internal consistency. Specifically class climate
and engagement yielded high reliability (α = 0.89; ω = 0.90). Authenticity and support also
yielded acceptable coefficients (α = 0.72; ω = 0.78) while the peer relationships (α = 0.67;
ω = 0.71) and academic self-concept scales produced slightly lower coefficients (α = 0.66;
ω = 0.67).

3.3. Construct Validity

The exploratory factor analysis identified four factors—classroom climate and en-
gagement, peer relationships, academic self-concept, and authenticity and support. The
Kaiser criterion, scree plot, 40-30-20 rule, and parallel analysis (Appendix A, Table A4)
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all supported a four-factor solution. These four factors formed the empirical basis for the
subsequent confirmatory factor analysis.

The intraclass correlation coefficients (ICCs), which assess the proportion of variance
attributable to differences between schools, were low, ranging from 0.013 to 0.091. Based
on these results, a single-level confirmatory factor analysis (CFA) was deemed appropriate.
In addition, a multilevel CFA was conducted as a sensitivity analysis (Table 1, model 12).
Fit indices for the multilevel CFA were CFI = 0.912, TLI = 0.906, RMSEA = 0.033, SRMR
within = 0.051, SRMR between = 0.538.

For the multiple-group analyses across grades, the change in CFI between the con-
figural and metric models was −0.002, and between the metric and scalar models was
−0.019. RMSEA values were 0.000 and 0.003, respectively, and SRMR values were 0.003
and 0.003. For the multiple-group analyses across gender, the change in CFI between the
configural and metric models was 0.000, and between the metric and scalar models was
−0.013. RMSEA values were −0.001 and 0.003, respectively, and SRMR values were 0.000
and 0.001.

The correlated four-factor model demonstrated fit indices: CFI = 0.927, TLI = 0.916,
RMSEA = 0.045, SRMR = 0.045. The higher-order factor model demonstrated fit indices:
CFI = 0.926, TLI = 0.916, RMSEA = 0.045, SRMR = 0.049.

Convergent validity at the first-order factor level was assessed using standardized
factor loadings and composite reliability (CR). Standardized factor loadings ranged from
0.50 to 0.88 across the four first-order factors. CR values ranged from 0.66 to 0.88.

Discriminant validity was evaluated using factor correlations and the heterotrait–
monotrait ratio (HTMT). HTMT values ranged from 0.28 to 0.72, all below the recommended
threshold of 0.85.

4. Discussion
Appwel conceptualizes school well-being as a multidimensional construct. It is opera-

tionalized through a theoretically grounded and empirically validated four-factor model
comprising class climate and engagement, peer relationships, academic self-concept and
authenticity and support. Together, these factors capture both personal and contextual
influences on students’ subjective school well-being (Hascher, 2012; Konu et al., 2002;
Kern et al., 2016).

The model aligns with established theoretical frameworks. Class climate and engage-
ment and peer relationships correspond to the “social relationships” domain in Konu and
Rimpelä’s (2002) school well-being model, while academic self-concept reflects the domain
of “means for self-fulfillment”. The dimension of authenticity and support captures pupils’
opportunities for authentic self-expression within socially supportive contexts. This inter-
pretation is consistent with self-determination theory, which conceptualizes authenticity
as contingent upon psychological safety, and perceived support (Deci & Ryan, 2013), and
aligns with the “loving” dimension in Konu and Rimpelä’s framework, where social con-
nectedness and support are central. Collectively, the four factors integrate both hedonic and
eudaimonic components of school well-being (Deci & Ryan, 2013; Kanonire et al., 2020).

In the initial, preparatory exploratory factor analysis, two items belonging to the
authenticity and support factor showed secondary loadings on the peer relationships factor.
However, these cross-loadings remained within acceptable limits according to the 40-30-20
criterion (Howard, 2015), and the confirmatory factor analysis consistently supported their
placement within the authenticity and support factor. Conceptually, these cross-loadings
are theoretically meaningful rather than problematic. Both factors are relationally grounded,
yet they capture distinct aspects of students’ school experiences. Whereas ‘peer relation-
ships’ focuses on the perceived quality and dynamics of peer interactions, ‘authenticity
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and support’ reflects a relationally embedded form of authenticity, in which students ex-
perience emotional safety and support as conditions for authentic self-expression within
the school context. The limited cross-loadings therefore reflect the theoretically expected
interdependence between relational and self-expressive dimensions of school well-being,
rather than indicating a lack of discriminant validity.

Building on this conceptual alignment, subsequent analyses evaluated the psychomet-
ric and methodological robustness of the proposed factor structure. The current study em-
ployed a model-based approach to develop a theoretically grounded and context-sensitive
instrument. While this design enabled the selection of relevant school-specific variables, it
complicates direct comparisons with other tools based on different models. To address this,
the recommendations of Collie and Hascher (2024) were followed. These authors highlight
three essential criteria for measuring school well-being: theoretical coherence, contextual
specificity, and methodological transparency. Appwel aligns with these principles by com-
bining positively and negatively worded items, focusing strictly on the school context, and
avoiding conceptual overlap with general mental health constructs.

Intraclass correlation coefficients indicated that the proportion of variance attributable
to differences between schools was low, ranging from 0.013 to 0.091, reflecting limited
between-school variance. Based on these results, a single-level confirmatory factor anal-
ysis (CFA) was deemed appropriate. In addition, a multilevel CFA was conducted as a
sensitivity analysis to examine the potential impact of between-school variance (Table 1,
model 12). Despite the limited between-school variance observed, the multilevel model
serves as a robustness check, confirming that the factor structure is stable despite minimal
between-school variance. Fit indices CFI, TLI, RMSEA, and SRMR were acceptable at the
within level, whereas SRMR at the between level was high (F. F. Chen, 2007).

The higher-order factor adequately captures the shared variance among the four first-
order factors. Across gender and grade subgroups, ∆CFI values exceeded the conventional
cutoff of −0.01 in some comparisons; however, RMSEA and SRMR remained within accept-
able thresholds, and the very large sample size supported the robustness of measurement
invariance (F. F. Chen, 2007). The single-level model with a higher-order factor structure
(see Figure 1; Table 1, Model 11), tested on the full sample rather than within subgroups,
demonstrated good fit to the data (CFI = 0.926, TLI = 0.916, RMSEA = 0.045, SRMR = 0.049),
indicating that school well-being can be conceptualized as both a multidimensional and a
unified construct.

Consequently, a methodological implication emerges: Appwel’s primary util-
ity lies in within-school interpretation, while between-school differences should be
interpreted cautiously.

Regarding internal convergent validity, Average Variance Extracted (AVE) was not re-
ported, as several items showed moderate but theoretically relevant standardized loadings,
resulting in relatively low AVE values despite adequate reliability estimates (composite
reliability, Cronbach’s α, and McDonald’s ω) and good overall model fit. Given that AVE
is a conservative measure strongly influenced by moderate loadings, convergent validity
was primarily evaluated using standardized item loadings, reliability estimates, and the
substantive coverage of the constructs.

CR values ranged from 0.66 to 0.88, and all HTMT ratios were below the recommended
threshold of 0.85. These findings suggest that, despite conservative AVE estimates, the
Appwel instrument reliably captures the four first-order dimensions of school well-being
and adequately differentiates between them.

Additionally, due to computational constraints, a combined multigroup analysis
including both gender and grade level could not be performed.
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Figure 1. Measurement Model of the Single-Level CFA Four Factor Solution with a Higher-Order
Factor.

Despite this, the separate analyses provide valuable initial evidence for each group.
Future research may integrate these subgroups to better understand potential interaction
effects and the measurement invariance testing could extend measurement to additional
educational or contextual groupings, to further evaluate the generalizability of Appwel
across diverse settings.

Through a sequential three-phase process, a Delphi study (N = 40) identified key
concepts, which informed questionnaire development and exploratory factor analysis in
a large, voluntary sample of Flemish secondary school students (N = 44,870) examining
the underlying structure, and subsequently, confirmatory factor analysis in an indepen-
dent student sample (N = 56,624) provided initial support for the four-factor structure
and acceptable internal consistency across gender and grade. Together, results from the
exploratory and confirmatory factor analyses, together with acceptable internal consistency
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estimates, provide initial and promising evidence regarding the psychometric properties of
the proposed model, while acknowledging that further external validation is needed to
consolidate its broader use.

Despite its wide reach, voluntary participation introduces self-selection bias at multiple
levels (school, parent, pupil). However, while the large sample size and the alignment
with national benchmarks supports generalizability, results may be influenced by the
characteristics of the participating schools and pupils.

Conversely, the voluntary and free participation of schools and pupils suggests that
the motivation and honesty of participants will be greater and more sustainable than if
they were required to participate in such a survey.

Another limitation is the exclusive focus on students’ self-assessment. This reliance on
students’ self-assessments may have influenced the results, as responses reflect personal
perceptions rather than objectively measured indicators of school well-being.

Inclusion of teacher ratings (e.g., via observation scales) and parent perspectives could
provide a more comprehensive view (X. Chen et al., 2019).

Furthermore, external convergent and discriminant validity were not assessed, mean-
ing that the relationships between Appwel scores and other established measures of school
well-being or related constructs remain untested.

While GDPR regulations limited the use of individual-level background characteristics
such as SES of migration background in the present study (Hoferichter et al., 2020), these
constraints do not preclude future convergent or criterion-related validation efforts. Future
research could relate Appwel scores to aggregated school-level indicators or non-sensitive
student-level outcomes, such as retention and acceleration patterns or school-level socio-
economic disadvantage indicators, to strengthen external validity while ensuring data
protection requirements.

Although Appwel is embedded in a strong conceptual framework (e.g., Konu &
Rimpelä, 2002; Kanonire et al., 2020; Kern et al., 2016) and captures macro (school quality),
meso (positive classroom climate and teachers’ support), and micro-level (student learning)
aspects of school well-being (Hascher, 2012), it does not include items on general health
or school services. This exclusion was necessary due to a lack of specificity within the
school context and incompatibility with the Flemish educational system. In Flanders,
schools are not mandated to address issues beyond the school setting (e.g., eating disorders,
depression). Rather, their role is primarily signal-based.

Consequently, including such items would have raised ethical and legal issues. Never-
theless, this choice allows for a focused assessment of school-related well-being, and future
research may extend the model to additional dimensions.

While this exclusion limits the scope of the instrument in contexts where these broader
factors are relevant, it ensures specificity to the school environment and the intended
practical application.

In educational systems where health or service-related factors are central, future
adaptations could integrate these dimensions while retaining the core focus on school-
specific well-being.

Such adaptations would necessitate a new factor analysis to examine potential shifts
in item loadings and to ensure the structural validity of the expanded instrument.

Grounded in internationally established models of school well-being, Appwel is
context-specific to the adolescent school setting, but its theoretically informed format
allows careful adaptation and examination across different educational, cultural, and
longitudinal contexts. Focusing on pupils’ perceptions, anchoring in a validated theoretical
model and applicability within school policy provide guidance for similar developments
internationally. Future research might explore the transferability of the identified factor
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structure to other contexts, possibly requiring minor adaptations to item content while
retaining the core dimensions.

Furthermore, Appwel exemplifies how a context-specific tool can be embedded within
daily school practice, supporting data-informed approaches to student well-being that
extend beyond the Flemish context.

Finally, future research should examine Appwel’s longitudinal stability by assessing
consistency across multiple measurement points throughout school years.

5. Conclusions
Overall, Appwel demonstrates preliminary support for its validity and reliability,

while simultaneously offering strong practical applicability in school settings, reflecting a
convergence of theoretical foundations and promising statistical and methodological results.

The instrument can facilitate the identification of challenges to school well-being and
support the implementation of the school well-being policies, allowing teaching teams
to act on class-level concerns, and student counselors to provide tailored support for
individual pupils.

Longitudinal application may enable schools to monitor pupil trajectories and adjust
strategies over time.

Beyond practical application, Appwel advances theoretical insight by offering a sta-
tistically promising, context-sensitive operationalization of school well-being, effectively
bridging conceptual models and students’ lived school experiences.

Appwel is a scalable instrument assessing pupils’ self-reported school experiences
through 21 positively and negatively worded statements rated on a 5-point Likert scale.

School well-being has been shown to predict various life outcomes, including health,
academic achievement, and socioeconomic status (Diener et al., 2017; Diener & Ryan, 2009),
underscoring its relevance as a research priority.

Appwel was deliberately designed as a free and accessible tool, co-created with educa-
tional practitioners to ensure both theoretical rigor and practical applicability. Its develop-
ment prioritized usability, democratic availability, minimizing administrative workload
while maximizing interpretability of results.

Schools report that the instrument enables earlier identification of at-risk students
and more targeted counselling. For example, some students identified via Appwel had
already been monitored by staff, whereas others only disclosed difficulties through the
digital tool, illustrating its potential as both a confirmatory and signaling mechanism
(Kanonire et al., 2020).

While researchers can provide an ideal timeline and protocol, Appwel’s implementa-
tion respects the autonomy of individual schools in communicating with students, parents,
and teachers, allowing them to adapt procedures to their local context while still benefiting
from the instrument’s standardized guidance and interpretability.

Although research on school well-being has expanded, few studies integrate its con-
ceptualization, predictors, and measurement within a unified pedagogical model. A
transferable, theory-driven framework could improve international comparability and
inform cross-cultural educational policy.

Taken together, these results suggest that Appwel offers a context-sensitive and the-
oretically grounded approach to monitoring school well-being, which may support in-
formed decision-making in educational practice and provide a basis for further research
and refinement.
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SES Socioeconomic Status
TLI Tucker–Lewis Index
WFL West Flanders
WHO World Health Organization

Appendix A

Table A1. Descriptives of the Categorical Variables.

Variable Category Frequency Percentage

Educational network SNCE 41,960 74.10

Educational network CE 10,142 17.91

Educational network SFE 4522 7.99

Educational trajectory −3 1 0.00
−2 15 0.03
−1 734 1.30
0 43,991 77.69
1 10,305 18.20
2 1437 2.54
3 130 0.23
4 11 0.02

Birth year 2003 67 0.12
2004 738 1.30
2005 2204 3.89
2006 6516 11.51
2007 7813 13.80
2008 8765 15.48
2009 9623 16.99
2010 11,179 19.74
2011 9562 16.89
2012 152 0.27
2013 5 0.01

Gender M 26,181 46.24
F 30,443 53.76

Grade 1 22,648 40.00
2 18,757 33.13
3 15,219 26.88

Province ANT 15,824 27.95
EFL 11,731 20.72
WFL 10,657 18.82
LIM 9698 17.13
FLB 7155 12.64
BRU 1559 2.75

Academic Year 1 11,299 19.95
2 11,349 20.04
3 10,078 17.80
4 8679 15.33
5 8185 14.46
6 6016 10.62
7 1018 1.80

Table A2. Descriptives of the Continuous Variables.

Variable Mean Score Standard Deviation

aut_502 3.86 0.95
aut_507 4.35 0.87
cce_508 3.40 1.05
srp_511 3.76 1.18
cce_512 3.54 0.98
srp_518 4.31 0.97
aut_520 3.10 1.12
cce_523 3.85 0.95
cce_524 3.74 0.95
cce_528 3.62 1.00
cce_529 3.15 1.06
cce_532 3.58 0.85
cce_533 3.93 0.86
cce_534 3.64 0.95
cce_539 3.71 0.91
asc_540 3.03 0.93
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Table A2. Cont.

Variable Mean Score Standard Deviation

srp_541 4.60 0.81
cce_544 3.28 0.98
aut_545 4.00 1.03
asc_546 3.51 0.95
asc_552 3.25 1.06

Table A3. Comparison Sample with Population.

Category Subcategory #Pupils
Sample

%Pupils
Sample

#Pupils
Population

%Pupils
Population

Province ANT 15,824 27.95 130,714 27.72

Province FLB 7155 12.64 69,117 14.66

Province BRU 1559 2.75 20,159 4.28

Province WFL 10,657 18.82 80,784 17.13

Province EFL 11,731 20.72 109,185 23.16

Province LIM 9698 17.13 61,555 13.05

Educational
network

Community
education 10,142 17.91 100,569 21.33

Educational
network

Subsidised formal
education 4522 7.99 34,530 7.32

Educational
network

Subsidised
non-community

education
41,960 74.10 336,415 71.35

Gender M 26,181 46.24 241,794 50.96

Gender F 30,443 53.76 232,720 49.04

Table A4. Parallel Analysis.

Component Eig_Observed Eig_Thresh95 Pass

1 5.81414 1.04295 1
2 2.33461 1.03597 1
3 1.55584 1.03049 1
4 1.23417 1.02606 1
5 0.81516 1.02239 0
6 0.78372 1.01887 0
7 0.74401 1.01534 0
8 0.70456 1.01197 0
9 0.67943 1.00866 0
10 0.66115 1.00554 0
11 0.63238 1.00243 0
12 0.60995 0.99940 0
13 0.59033 0.99641 0
14 0.57510 0.99344 0
15 0.54319 0.99038 0
16 0.51269 0.98707 0
17 0.48714 0.98390 0
18 0.45653 0.98049 0
19 0.43888 0.97684 0
20 0.42638 0.97294 0
21 0.40067 0.96810 0

PA suggested # factors/components
(sequential rule) 4

Table A5. Four factor Model after EFA.

Item Class Climate and
Engagement

Authenticity and
Support

Social Relationships
Pupils

Academic
Self-Concept

My teachers are open to my opinion. 0.72 0.14 0.11 0.04

My teachers are friendly to me. 0.71 0.02 0.14 0.04

My teachers explain the subject
matter well. 0.69 0.12 0.04 0.11
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Table A5. Cont.

Item Class Climate and
Engagement

Authenticity and
Support

Social Relationships
Pupils

Academic
Self-Concept

My teachers are attentive to students
with problems. 0.65 0.11 0.15 0.08

I get answers to the questions I ask in class. 0.64 0.17 0.05 0.04

My teachers take me seriously. 0.63 0.06 0.18 0.07

My teachers encourage me when I do
something well in class. 0.59 0.17 0.02 0.02

My teachers make clear agreements
with me. 0.56 0.17 −0.03 0.05

My teachers use interesting teaching tools
(e.g., worksheet, video, PowerPoint). 0.54 −0.01 0.12 0.04

I find what I learn at school useful for later. 0.52 0.09 −0.01 0.01

I have the impression that my teachers are
teaching without passion. 0.48 0.15 −0.06 0.08

I can be myself at school. 0.20 0.59 0.23 0.11

I show how I feel. 0.19 0.57 0.07 0.14

I have enough friends at school. 0.06 0.55 0.25 0.03

I can go to my friends when I
have problems. 0.14 0.53 0.19 0.03

I am currently being laughed at by my
fellow pupils. 0.08 0.24 0.72 0.07

I am currently being bullied at school. 0.03 0.21 0.67 0.07

A pupil in my class overpowers the rest of
the class. 0.11 0.12 0.41 0.03

I process learning material slower than
others in my class group. 0.03 0.02 0.10 0.68

My classmates do better than me. 0.03 0.09 0.04 0.67

When I have to do a test or assignment, I
feel like I can do it. 0.29 0.28 0.03 0.48

Note
1 The age threshold was determined based on the assumption that students may experience up to a two-year delay or acceleration in

their educational trajectory. Such cases are relatively rare in secondary education (Statistisch Jaarboek van het Vlaams Onderwijs,
n.d., n.d.). As a result, responses from students aged 20 or older were excluded from the dataset.
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