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Promoting the emotional and social development of students with and without special 
needs is a central goal of implementing inclusive education in the school system. 
The entry into school, and thus into the formal education system, is accompanied 
by emotions and changes in self-image and social relationships. For assessing 
emotional inclusion, social inclusion, and academic self-concept, the Perceptions of 
Inclusion Questionnaire (PIQ) is a widely used instrument. To date, the paper-pencil 
questionnaire has been used from third through ninth grades but has not yet been 
used with younger ages. This paper presents an adapted version of the PIQ for first- 
and second-grade students, which was used on two measurement time occasions 
(T1, N = 407, MAge = 7.2; T2, N = 613, MAge = 7.6). Information on students’ reading and 
listening comprehension was collected from the class teachers to verify whether the 
adapted questionnaire can be used for all students with different levels of language 
competencies. Measurement invariance was demonstrated to be  at least scalar 
for all groups considered in the analyses. Students with higher rankings of reading 
and listening comprehension skills reported significant higher levels of emotional 
inclusion and academic self-concept while there were no significant differences in 
social inclusion. The findings suggest that the PIQ-EARLY is a suitable instrument for 
assessing self-perceived inclusion in first- and second-grade students. The results 
also highlight the importance of students’ language competencies for adjustment to 
school in early school years.
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1. Introduction

The transition from early childhood education to the first year of school involves intense 
emotions, as well as changes in social relationships and self-concepts, and is, therefore, one of 
the major challenges for young students (Dockett and Perry, 2007, 2013; Perry et al., 2014). For 
children with special educational needs (SEN) in particular, the transition to inclusive primary 
schools can be difficult because of a higher risk for early school difficulties and social exclusion 
(McIntyre et al., 2006; Walker et al., 2012; Schwab, 2015; Marsh et al., 2017). Inclusive schools 
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need to support the transition process to reduce transition-related 
stress that can lead to social–emotional problems.

Since the ratification of the UN Convention on the Rights of 
Persons with Disabilities (UNCRPD), inclusive education has become 
a legal right in more than 180 countries and is intended to provide all 
students with equal opportunities to participate in the education 
system (United Nations, 2006). Although the discussion often focuses 
on students with SEN, the concept of inclusion also refers to other 
disadvantaging factors, such as students with a first language other 
than the language of instruction (Kast and Schwab, 2023). The global 
goal implies „the presence, participation and achievement of all 
students vulnerable to exclusionary pressures, not only those with 
impairments or those who are categorised as ‘having special 
educational needs’” (Ainscow et al., 2013). This means not only to 
physically place students with different learning requirements in 
mainstream classroom environments and provide individualized 
learning opportunities that ensure the best and most appropriate 
support for the academic success of all students (e.g., in terms of 
learning development and the attainment of academic certificates) but 
also to address social–emotional aspects that enhance participation 
and life satisfaction and, at the same time, affect the educational and 
academic success (Ruijs and Peetsma, 2009; Hascher, 2012).

Emotional well-being in school, social participation, and 
academic self-concept are considered key indicators for evaluating 
inclusive learning settings (Zurbriggen et  al., 2019). According to 
Hascher (2012), (emotional) well-being in school refers to the 
subjective feelings and attitudes of students toward school, including 
happiness and enjoyment, that contribute to their physical and 
psychological health and development, and is connected to learning. 
Achieving social participation is another key factor in preventing, for 
example, academic underachievement, school drop-out and health 
problems, and is, hence, closely linked to subjective well-being in 
school (deLara, 2019; Goldan et al., 2022). According to Koster et al. 
(2009), social participation of students comprises positive contact and 
interaction with their peers, acceptance by classmates, social 
relationships and friendships, as well as the students’ perception of 
being accepted by their peers. Various studies indicate that students 
with SEN are at risk of participating less and experiencing lower levels 
of well-being than their peers without SEN. Moreover, the academic 
self-concept of the students (i.e., their perceived academic proficiency) 
is an important outcome of education, which has an impact on 
students’ learning development (e.g., Möller et  al., 2009) and is 
likewise less developed among students with SEN in inclusive 
classrooms compared to peers without SEN (Bear et al., 2002; Goldan 
et  al., 2021). Screening procedures can be  employed to identify 
problems in students’ adjustment to school at an early stage and to 
enable interventions by school personal and parents.

A range of instruments has been developed to evaluate the 
perspectives of parents or teachers to assess different facets of the 
social and emotional development of students in their early school 
years. Most of these instruments focus on social and emotional 
problems and behavioral issues in the context of school readiness 
(Darling-Churchill et  al., 2015; Vaknin-Nusbaum and Tuckwiller, 
2023). In recent decades, however, the concept of school readiness has 
been questioned, and schools nowadays are required to adapt to 
students’ individual transition processes and learning conditions. 
Measurement instruments that capture student’s perspectives on 
school experiences and motivational-affective constructs are essential 

because they involve students as experts for their own academic well-
being (Kellett and Ding, 2004; Kunter and Baumert, 2006; Huebner 
and Furlong, 2016; de Leeuw et al., 2018). In this regard, Venetz et al. 
(2019) investigated the consistency between self-reports and teacher 
ratings on their students’ emotional and social inclusion as well as 
their academic self-concept and demonstrated that teachers tend to 
be  less accurate in evaluating the psychological outcomes of their 
students than in assessing academic-related constructs (Venetz et al., 
2019). Schwab et  al. (2020), who investigated the agreement of 
student, parent, and teacher ratings on the same constructs, found that 
primary students’ self-perceived inclusion and parent ratings on their 
child’s inclusion correlate more strongly than the ratings of students 
and teachers but still differ. In light of their findings, the authors 
discussed that students share their emotional and social well-being 
and the perceptions of their academic skills with parents and teachers 
only to some extent, and researchers should, therefore, take self-
reports into account.

While some self-assessment scales for emotional and social 
constructs have already been used with students aged eight onwards 
(e.g., Self-Description Questionnaire; Marsh, 1994) or for early 
adolescents from eleven onwards (e.g., Strengths and Difficulties 
Questionnaire, Goodman et al., 1998; Student Subjective Well-being 
Questionnaire; Renshaw et al., 2015), few measurement instruments 
can be  used with grade-one or grade-two students. A particular 
challenge is caused by the barely existing reading skills, the level of 
understanding, and, in some cases, the rather extensive instruments 
conflicting with the concentration capacity of young students. In 
German-speaking countries, the Questionnaire on Emotional and 
Social School Experiences of First and Second Grade Elementary 
School Children (Rauer and Schuck, 2004) is widely used to capture 
children’s perspectives on basic emotional and social experiences. The 
questionnaire has a nonverbal response format and can be completed 
in groups. The questionnaire assesses the academic self-concept, well-
being in school, achievement motivation, and students’ perceptions of 
the social climate at school and in class. In the version for first- and 
second-grade students, the response format is dichotomous (true and 
not true), which is why differentiated answers are not possible. Hence, 
there is a need for instruments that researchers in the field of inclusive 
education and also teachers at primary schools can use to examine key 
aspects of their students’ self-perceived inclusion in early school years.

1.1. The Perceptions of inclusion 
questionnaire

The overview of previous studies shows that the Perceptions of 
Inclusion Questionnaire (PIQ; Venetz et al., 2015) has been widely 
applied and tested for assessing emotional inclusion, social inclusion, 
and academic self-concept as three central indicators of successful 
inclusive education (Zurbriggen et al., 2019). The development of the 
instrument was based on the Questionnaire for Assessing Dimensions 
of Integration of Students (FDI 4–6; Haeberlin et al., 1989), which was 
frequently used in German-speaking countries in the 1990s. With a 
total of 45 items, the instrument was too extensive to be  used in 
practice, especially for students with SEN (Zurbriggen, 2021). Based 
on the FDI 4–6, Venetz et al. (2014), therefore, developed the PIQ, a 
12-item instrument that measures the three indicators of inclusive 
education from students’ perspective. The questionnaire consists of 
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four items per subscale, one of which is formulated negatively. The 
4-level response format ranges from 1 (not at all true) to 4 
(certainly true).

Today, the instrument is used in different languages, cultures, and 
groups of students (e.g., Alnahdi and Schwab, 2020; Guillemot and 
Hessels, 2021; Schmidt et al., 2021; DeVries et al., 2022; Zwierzchowska 
et al., 2022). In addition to the student version (PIQ-S), versions for 
teachers (PIQ-T) and parents (PIQ-P) have been developed, which in 
turn can be  deployed to assess the three dimensions relating to 
students from multiple perspectives (Schwab et al., 2020). The three-
factor structure of the instrument and the validity of the three 
constructs have since been repeatedly supported in different studies 
(Venetz et al., 2014; DeVries et al., 2018; Guillemot and Hessels, 2021; 
Knickenberg et al., 2022). Furthermore, the internal consistency of the 
three scales can also be  described as satisfactory. For example, 
Zurbriggen et  al. (2019) found values between 0.85 and 0.94 
(McDonald’s ω) among fourth-to-sixth-grade students.

Moreover, measurement invariance of the PIQ has been tested 
for different groups of students to allow meaningful comparisons of 
student groups based on responses to the questionnaire. For 
example, Venetz et al. (2014) identified measurement invariance for 
students with and without behavioral problems and with and 
without a migrant background. Knickenberg et al. (2020) examined 
the student version’s measurement invariance for students with SEN 
in the area of learning (SEN-L) attending inclusive schools and 
special education schools. They found partial measurement 
equivalence, as one item of the academic self-concept scale showed 
different understandings by the two groups. Furthermore, the 
instrument has been tested for measurement invariance across 
genders (DeVries et  al., 2018; Guillemot and Hessels, 2021). In 
conclusion, the PIQ is applicable to children from third to ninth 
grades and has been translated into different languages. 
Nevertheless, while the teacher version of the subscale on social 
inclusion has already been used in research on younger children 
(Herrmann et  al., 2021), the student version has not yet been 
adapted for younger students.

To include children as informants about their perspectives, 
researchers need to adapt their methods and instruments (Kellett and 
Ding, 2004). A major challenge in surveying new school entrants and 
children with SEN is the absence of reading literacy. Even for short 
questionnaires, children must be able to read and understand the 
items and the response format. One approach that researchers from 
different domains have developed recently to encourage younger 
children and people with intellectual disabilities to answer paper-
pencil questionnaires is the use of emoji scales (Phan et al., 2019; 
Nicolaidis et al., 2020). For example, Wild et al. (2017) collected data 
on well-being in school and self-concept among students with SEN-L 
in small groups using a 4-level response format with emojis under 
close supervision with test conductors. Massey (2021) also used emoji 
scales in self-completion questionnaires to investigate achievement-
related attitudes in eight-to-nine-year-old children. The author 
concluded that the use of Emojis provides opportunities to involve 
children as a reliable source of information in studies to capture their 
perspectives and attitudes toward various concepts in the context 
of education.

In addition to the lack of reading skills, negatively formulated 
items in questionnaires can cause challenges for younger students 
(Goldan and Schwab, 2018; Schwab et al., 2020) and students with 

SEN (Knickenberg et al., 2020). In the study of Knickenberg et al. 
(2020), who used the PIQ-S to compare educational settings for 
students with SEN-L, the negatively worded items showed common 
variance in addition to the presumed three latent factors. The authors 
added a methodological factor to the measurement model and 
recommended a revision of the items for further research using the 
PIQ in studies with students with SEN-L.

1.2. The present study

Against this background, we  developed the PIQ-EARLY, an 
adapted version of the PIQ-S for children in first or second grades who 
are beginners in reading. With this adaptation, we intend to reduce 
language barriers and complexity regarding the answer format so that 
the questionnaire can be used to assess emotional inclusion (EMI), 
social inclusion (SOI), and academic self-concept (ASC) in the early 
school years. The aim of the present study is to examine the 
psychometric properties of the PIQ-EARLY for first- and second-
grade students with different levels of literacy competencies. More 
specifically, we examine the postulated factorial structure and the 
internal consistency for the three subscales of EMI, SOI, and ASC for 
the total sample on two measurement occasions. For comparing the 
self-reported inclusion of different student groups, the adapted 
PIQ-EARLY has to be  validated and tested for measurement 
invariance (Salomo and Goldan, 2022). Hence, the instrument is 
tested for measurement equivalence (a) for first and second graders 
and (b) for students with high, moderate, and low levels of 
competencies in reading and listening comprehension. There are 
limited findings regarding the effects of language competencies on the 
validity of survey instruments on psychosocial student outcomes. 
However, we anticipate that the PIQ-EARLY will perform similarly to 
previous studies with older students. We expect that the analyses will 
confirm the three factors (EMI, SOI and ASC) for the subsamples of 
first and second grade students and for students with different levels 
of listening and reading comprehension. Moreover, we expect that the 
PIQ-EARLY can be used independently of the students’ grade level 
and listening and reading comprehension skills.

After testing for scalar measurement invariance, mean differences 
were examined for the respective student groups. Given the fact that 
language skills are an important condition for social participation 
(Troesch et al., 2016), students with less developed language skills are a 
target group for inclusive education (Kast and Schwab, 2023). The aim of 
our study was to find out whether self-reported inclusion differs among 
students with different levels of language and literacy skills. A meta-
analysis by Bücker et al. (2018) revealed that although students’ well-
being is associated with achievement, low or high achieving students do 
not necessarily report low or high levels of well-being. Most of the 
previous studies using the PIQ-S compared students with and without 
SEN. For example, Alnahdi et al. (2022) implied the Arabic version of the 
Perceptions of Inclusion Questionnaire (PIQ-S-AR) and found group 
differences in the self-perceived inclusion for all three dimensions, 
whereas students with SEN scored lower in each dimension, noting the 
largest difference in ASC. In the study of DeVries et al. (2022) on a 
Swedish sample, the differences of students with SEN for EMI and ASC 
were significantly lower than for students without SEN, but not with 
regard to SOI. Although these studies help to understand the socio-
emotional status of students with SEN in inclusive education, they do not 
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include measurements for learning outcomes such as language 
competencies, which are usually lower for students with SEN, especially 
for SEN-L. Zurbriggen et al. (2019) included standardized mathematics 
and German language tests in a validation of the PIQ-S and found 
moderate relations of both domains with ASC, but not with SOI and 
EMI. However, like all existing studies that use the PIQ, this study 
examined older students (fourth through seventh grade). For elementary 
school settings, Chapman et al. (2000) found that reading-related skills 
of school starters predict the development of ASC. Moreover, Boyes et al. 
(2018) reported a link between reading difficulties and internalizing 
symptoms in primary school and the findings of the meta-analysis of 
Troesch et al. (2016) support the importance of oral skills for social 
participation. Against this background, we hypothesize that students with 
lower levels of reading comprehension skills report lower levels of EM 
and ASC and students with lower levels of listening comprehension skills 
report lower levels of SOI.

2. Materials and methods

2.1. Study design

The survey was conducted in the school year 2021–2022 in eight 
inclusive primary schools and one special school in North Rhine-
Westphalia (Germany). The survey of students, parents, and teachers 
was conducted in the context of an evaluation study that focused on a 
new model of school assistance. The respective schools were 
encouraged by the district administration to participate in the study. 
Nevertheless, the participation for teachers, students and parents was 
voluntary. For the first measurement point, the response rate was 
about 40 percent, for the second about 60 percent. The first- and 
second-grade students completed the paper-and-pencil questionnaire 
the first time about 2 months after the start of the school year (T1) and 
the second time 1 month before the end of the school year (T2). The 
surveys were instructed by trained test conductors. Data collection, 
including preparation, took about one school lesson per class and per 
measurement occasion. The test conductors introduced themselves to 
the class and handed out the short questionnaire to all participating 
students. The students without parental permission for participation 
were assigned to alternative tasks (e.g., coloring pictures). After the 
students had entered their names on the questionnaire, the response 
format was explained with an example. The test conductors read the 
items aloud one by one and repeated them as necessary. After all 
students had marked their answers for one item, the test administrators 
read the next item. The class teacher was also present during the data 
collection. Precise instructions ensured that the data collection 
process was standardized. All interruptions and inconsistencies were 
documented carefully to exclude disturbing factors. The class teachers 
were also asked to complete a questionnaire about every student 
participating in the study. Moreover, parents answered a short 
questionnaire including socio-demographic variables.

2.2. Sample

The sample at T1 consists of N = 407 students (53.6% female, 
46.4% male, Mage = 7.2 years, SDage = 0.64) from 43 classes. Specifically, 
46.9% of students attended the first grade; 50.1% were in the second 

grade, and 2.9% were taught in multi-age classrooms. For 46 students 
(11.3%), SEN were indicated by the teachers. Information on the 
country of birth is available for 395 students, of whom 366 (89.5%) 
were born in Germany and 29 (7.1%) were born in other countries 
(e.g., Syria). Out of the 396 parents who provided information on their 
country of birth, 103 (26.0%) answered that at least one parent was 
born in another country then Germany.

At T2, N = 613 students (53.5% female, 46.5% male, Mage = 7.6 years, 
SDAge = 0.65) from 49 classes participated. Specifically, 47.3% of 
students were in the first grade; 49.1% were in second grade, and 3.6% 
were taught in multi-age classrooms. SEN were indicated for 83 
students (13.5%). Information on the country of birth is available for 
538 of the students at T2, of whom 499 (92.8%) were born in Germany 
and 39 (7.2%) were born in other countries. Out of the 540 parents 
who provided information on their country of birth, 150 (27.8%) 
answered that at least one parent was born in another country then 
Germany. The sample and the number of classes at T2 were larger 
because one school with six classes was not able to participate in the 
study at T1 due to pandemic restrictions. To ensure that the results 
were not biased by the modification of the sample, we  tested for 
longitudinal measurement invariance. Since the test suggested 
complete measurement invariance (Supplementary Tables S1, S2), the 
entire sample for T2 was included in the analyses.

2.3. Measures

We assessed the students’ self-perceived inclusion with an adapted 
version of the German PIQ-S, including the subscales EMI (e.g., “I like 
going to school”), SOI (e.g., “I have very good relationships with my 
classmates”), and ASC (e.g., “I do well in my schoolwork”; Venetz 
et al., 2014).1 Emojis were used to symbolize the response options 
(1 = not at all true, 2 = rather not true, 3 = somewhat true, 4 = certainly 
true) to address the mostly low reading competencies of first and 
second graders. Additionally, we reformulated the negatively worded 
items to reduce the instrument’s complexity and prevent 
comprehension problems. The aim of the reformulation was to remain 
as close as possible to the original negative items in the wording of the 
items and to cover the intended construct as well as possible. For EMI, 
the item “I have no desire to go to school” was replaced with the 
positive item “I am always happy to go to school.” For SOI, we used 
the item “I really like being with the other kids in my class” instead of 
“I feel alone in my class.” Finally, for ASC, we used the item “Many 
things in school are easy for me” instead of “Many things in school are 
too difficult for me.” The adapted version of the questionnaire is 
available for download.2 At T2, the questionnaire for the class teachers 
included two items to assess students’ reading comprehension skills 
(“How well do you consider the student’s language comprehension in 
terms of reading?”) and listening comprehension skills (“How well do 
you  consider the student’s language comprehension in terms of 
listening?”) on a 7-point scale ranging from very poor to very good. 
Group comparisons demonstrated significant lower levels for reading 

1  For the wording of all 12 items, see www.piqinfo.ch

2  https://piqinfo.ch/, since only the German version has been validated so 

far, the PIQ-EARLY is currently exclusively available in German.
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and listening comprehensions skills for students with a country of 
birth other than Germany (reading comprehension: t (389) = 3.358, 
p < 0.001; listening comprehension: t (388) = 7.432, p < 0.001) and for 
students with at least one parent not born in Germany (reading 
comprehension: t(390) = 3.331, p < 0.001; listening comprehension: 
t(389) = 6.537, p < 0.001).

2.4. Statistical analyses

In the first step, we  examined the factor structure using 
confirmatory factor analysis (CFA) to test whether the assumed 
three-factor solution adequately fits the data. To assess the model fit, 
we used χ2 tests as well as sample-size-independent goodness-of-fit 
indices. According to Hu and Bentler (1999), a non-significant χ2 
test, a comparative fit index (CFI) and a Tucker-Lewis index 
(TLI) ≥ 0.95, a root means square error of approximation (RMSEA) 
value ≤0.06, and a standardized root mean square residual (SRMR) 
value ≤0.08 indicate that the model fits the observed data well, and 
CFI and TLI ≥ 0.90, RMSEA ≤0.08, and SRMR ≤0.10 indicate an 
acceptable model fit. The CFA models were compared using 
likelihood ratio tests.

In the second step, measurement invariance was tested with the 
forward approach (Dimitrov, 2010). First, we  tested whether the 
number of factors and the patterns of factor loadings were equal 
across groups (i.e., configural invariance) by adding a group factor and 
estimating all parameters of the model freely. For the metric invariance 
testing, factor loadings were constrained to be equal across groups. 
Additionally, the indicator intercepts were constrained to be equal to 
test for scalar invariance. Finally, residuals for strict invariance and 
means for complete invariance were constrained to be equal across 
groups. We performed difference tests of the corrected χ2 values to 
compare the nested models. A significant result indicates a deviation 
from the measurement invariance assumption. The χ2 test is known to 
respond very sensitively to sample size (e.g., Marsh et al., 1988), so 
we additionally used sample-size-independent goodness-of-fit indices. 
If the additional restrictions do not lead to a substantial model fit 
decline, the assumption of measurement invariance can be considered 
permissible for the relevant level. The model fit decline was assessed 
with the following criteria: significant difference of corrected χ2 
and − 0.01 change in CFI and TLI, paired with changes in RMSEA of 
0.015 and SRMR of 0.030 for metric or 0.015 for scalar and strict 
invariance (Chen, 2007).

Due to the non-normal univariate and multivariate distribution 
of the indicators identified by significant Mardia’s test and 
Anderson–Darling test, we  decided to use robust estimation 
methods for the CFAs. Simulation studies showed that weighted 
least squares, which are often used for categorical data, as well as 
MLR-CAT, require large sample sizes for each group (> 200) (Flora 
and Curran, 2004; Lei and Shiverdecker, 2020). The alternatively 
chosen robust maximum likelihood estimator (MLR) outperforms 
the more restrict estimators in analysis with small sample size when 
latent distributions are nonnormal (Li, 2016). Additionally, MLR 
allows the model-based estimation of the missing values. Based on 
the sufficient sample size, we additionally tested the CFAs for the 
total samples of both measurement occasions with a weighted least 
squares estimator (WLSMV) to confirm the factor structure 
(Supplementary Table S3).

Because there were only 0.5–1.5% missing values in the responses to 
the PIQ-S items, a model-based estimation of missing values was 
performed. Additional estimation of the models with the listwise 
exclusion of cases with missing values did not change the results 
substantially. Therefore, the reported results are based on the full samples. 
The nested data structure (students in classes) was accounted for by 
entering a cluster variable into the models. To evaluate the internal 
consistency of the subscales, we calculated Cronbach’s α and McDonald’s 
ω. After ensuring at least scalar measurement invariance, we performed 
group comparisons using t-test and ANOVA. The analyses were 
conducted using R version 4.0.3 with the package lavaan (version 0.6.14, 
Rosseel, 2012) for CFA and measurement invariance models.

3. Results

3.1. Factorial structure

A series of CFA models were used to evaluate the factor structure 
of the PIQ-EARLY in the samples of T1 and T2. As expected, the 
single-factor model (M1) showed no appropriate model fit (Table 1). 
Next, we tested an alternative model with EMI and SOI as one factor 
and ASC as a separate factor (M2). The fit indices were not appropriate 
either. In line with our expectations, the three-factor solution fit the 
data well at both T1 and T2. In addition to the global fit indices, the 
standardized factor loadings indicated an adequate local model fit as 
well (T1: EMI 0.75 ≤ λ ≤ 0.82; SOI 0.45 ≤ λ ≤ 0.68; ASC: 0.52 ≤ λ ≤ 0.65; 
T2: EMI, T2: 0.73 ≤ λ ≤ 0.81; SOI 0.52 ≤ λ ≤ 0.73; ASC: 0.53 ≤ λ ≤ 0.70; 
see Supplementary Tables S4, S5 for all factor loadings). The factor 
loadings for the three reformulated items SW2 (T1 = 0.82, T2 = 0.81), 
SI3 (T1 = 0.62, T2 = 0.73), and AS4 (T1 = 0.65, T2 = 0.59) were also 
acceptable. Therefore, the three-factor model with four indicators per 
factor was used in further analysis.

3.2. Internal consistency

Table 2 shows the scale statistics for both measurement occasions. At 
T1, the internal consistency of the scale EMI was good, as indicated by 
Cronbach’s α and McDonald’s ω coefficients (α = 0.86, ω = 0.87). The 
internal consistency for the subscales SOI and ASC were acceptable for a 
short scale with four items (SOI: α = 0.67, ω = 0.68; ASC: α =0.67, 
ω = 0.68). The scale means were positively correlated at a moderate level 
(0.36 ≤ r ≤ 0.41). At T2, the internal consistency was acceptable to good 
for all three scales (EMI: α = 0.85, ω = 0.85; SOI: α = 0.74, ω = 0.75; and 
ASC: α = 0.71, ω = 0.74). Again, the means of the three scales were 
moderately positively correlated (0.37 ≤ r ≤ 0.43).

3.3. Measurement invariance and mean 
differences across grades

To establish measurement invariance (MI) across grades, we tested 
the M3 model (the baseline model) in the subsamples of first- and 
second-grade students. Both at T1 and T2, the baseline models for first- 
and second-grade students demonstrated a good fit to the data. The 
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stepwise inclusion of restrictions to test for configural, metric, scalar, 
strict, and complete MI did not substantially change the model fit indices 
for the sample at T1 (Table 3), thus indicating complete MI.

At T2, a significant change in the χ2 value occurred when the factor 
loadings were set to be equal while the cut-off values for the change in 
CFI, SRMR, and RMSEA were not exceeded (Table  4). After 
we constrained the residuals to be equal to test for strict invariance, the 
model was rejected by the positive χ2 test and substantially changed fit 
indices. We concluded that the assumption of scalar invariance, but not 
the assumption of strict invariance, was tenable at T2 across groups of 
first- and second-grade students.

After confirming at least scalar measurement invariance for 
both measurement occasions, we compared the scale means for 
the subsamples of first and second graders. The means and 
standard deviations for the three dimensions are represented in 
Table 5. The comparison shows that the EMI, SOI, and ASC do 
not differ significantly between first- and second-grade students.

3.4. Measurement invariance and mean 
differences across students with low, 
moderate, and high reading 
comprehension skills

To examine MI with regard to students’ reading competencies, 
we divided the total samples at T2 into three subsamples: students with 
low (answer options 1–4, n = 139), moderate (5–6, n = 195), and high 

reading comprehension (7, n = 106). As a condition for equating 
additional parameters across the groups with different levels of reading 
skills, the fit of the baseline model was assessed in these subsamples. A 
good model fit was demonstrated for the baseline model in the 
subsamples with low, moderate, and high reading comprehension 
(Table 6). The stepwise inclusion of restrictions for the configural, metric, 
and scalar invariance models did not significantly change the model fit. 
Equating the residuals resulted in a significant chi-square test and 
changes in the fit indices. We concluded that the assumption of scalar 
measurement invariance, but not the assumption of strict invariance, was 
tenable across the groups.

Comparing students with low, moderate, and high reading 
comprehension skills revealed significant differences in EMI and ASC 
(Table 5). The group mean differences indicate lower scores for the 
group of students with low reading skills compared to their peers with 
moderate and high reading skills. Post hoc tests (Bonferroni corrected) 
indicated significant differences in EMI comparing students with low 
versus high reading skills and comparing students with moderate 
versus high reading skills.

3.5. Measurement invariance across 
students with low, moderate, and high 
listening comprehension skills

To examine MI with regard to listening comprehension skills, 
we divided the total samples at T2 into three subsamples: students 

TABLE 1  Fit indices of the CFA models at T1 and T2.

Model CFIr TLIr RMSEAr SRMRr χ2 df ΔS-B χ2 Δdf

T1 (N = 407)

M1 0.766 0.714 0.121 0.094 248.538*** 54

M2 0.853 0.817 0.097 0.082 179.089*** 53 45.235*** 1

M3 0.981 0.976 0.035 0.035 68.926* 51 89.613*** 2

T2 (N = 613)

M1 0.737 0.679 0.134 0.096 356.158*** 54

M2 0.835 0.794 0.108 0.084 246.407*** 53 56.11*** 1

M3 0.992 0.990 0.023 0.036 60.512 51 107.9*** 2

CFI, comparative fit index; TLI, Tucker–Lewis index; RMSEA, root mean square error of approximation; SRMR, standardized root mean residual; χ2, chi-square statistics; df, degrees of 
freedom; ΔS-B χ2, Satorra–Bentler scaled chi-square difference; Δdf, difference in degrees of freedom; r, robust.
*p < 0.05, ***p ≤ 0.001.

TABLE 2  Scale statistics, reliability coefficients, and correlations at T1 and T2.

M SD Min. Max. α1 ω1 (1) (2)

T1

	(1)	 EMI 3.55 0.66 1 4 0.86 [0.84; 0.88] 0.87 [0.83;0.90]

	(2)	 SOI 3.57 0.49 1.25 4 0.67 [0.62; 0.72] 0.68 [0.62;0.75] 0.36*** .

	(3)	 ASC 3.45 0.55 1 4 0.67 [0.60; 0.71] 0.68 [0.61;0.74] 0.41*** 0.40***

T2

	(1)	 EMI 3.44 0.68 1 4 0.85 [0.83; 0.87] 85 [0.83;0.89]

	(2)	 SOI 3.52 0.54 1 4 0.74 [0.70; 0.77] 0.75 [0.70;0.80] 0.39***

	(3)	 ASC 3.44 0.59 1 4 0.71 [0.67; 0.75] 0.74 [0.69;0.78] 0.43*** 0.37***

N = 407; M, mean value; SD, standard deviation; Min., Minimum; Max., Maximum; α, Cronbach’s alpha; ω, McDonald’s omega; 1, 95% confidence intervals.
***p ≤ 0.001.
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with low (answer options 1–4, n = 91), moderate (5–6, n = 216), and 
listening comprehension (7, n = 132). As a condition for equating 
additional parameters across the groups with different levels of 
reading skills, the fit of the baseline model was assessed in 
these subsamples.

A good model fit was demonstrated for the baseline model 
(Table 7), and the assumption for configural invariance was confirmed. 
Although the stepwise inclusion of restrictions for the metric and 
scalar invariance model led to a positive χ2 difference test, the changes 
in fit indices were still acceptable. Equating the residuals in the strict 
invariance model resulted in a significant χ2 test and substantial 
changes in the fit indices. We concluded that the assumption of scalar 
measurement invariance, but not the assumption of strict invariance, 
was tenable across the groups.

Comparing the means for the subsamples of students with high, 
moderate, and low competencies in listening comprehension revealed 
significant differences in EMI and ASC. Post hoc tests (Bonferroni 
corrected) indicated significant differences in EMI when comparing 
students with low versus high reading skills (Table 5). For ASC, all 
pairwise group comparisons showed significant group differences (low 
vs. moderate, moderate vs. high, and low vs. high listening 
comprehension). There were no significant group differences in SOI.

4. Discussion

Inclusive education aims to provide individual learning 
opportunities and positive emotional and social experiences for all 

TABLE 3  Fit statistics for the measurement invariance tests across first- and second-grade students at T1.

Model CFIr ΔCFI TLIr ΔTLI RMSEAr ΔRMSEAr SRMRr ΔSRMRr χ2/df ΔS-Bχ2 Δdf

M3 first-

grade 

students 

(n = 191)

0.977 – 0.971 – 0.038 – 0.053 – 63.148/51 – –

M3 second-

grade 

students 

(n = 204)

1.000 – 1.003 – 0.000 – 0.045 – 58.350/51 – –

Configural 

MI
0.991 – 0.988 – 0.025 – 0.049 – 121.596/102 – –

Metric MI 0.988 −0.003 0.985 −0.003 0.028 +0.003 0.065 +0.016 130.464/111 9.5433 9

Scalar MI 0.985 −0.003 0.983 −0.002 0.030 +0.002 0.067 +0.002 142.281/120 12.193. 9

Strict MI 0.988 +0.003 0.988 +0.005 0.025 −0.005 0.070 +0.003 147.893/132 8.839 12

Complete MI 0.986 −0.002 0.987 −0.001 0.027 +0.002 0.072 +0.002 152.302/135 4.7762 3

CFI, comparative fit index; TLI, Tucker–Lewis index; RMSEA, root mean square error of approximation; SRMR, standardized root mean residual; χ2, chi-square statistics; df, degrees of 
freedom; ΔS-B χ2, Satorra–Bentler scaled chi-square difference; Δ, difference; r, robust.

TABLE 4  Fit statistics for the measurement invariance tests across first- and second-grade students at T2.

Model CFIr ΔCFI TLIr ΔTLI RMSEAr ΔRMSEAr SRMRr ΔSRMRr χ2/df ΔS-B χ2 Δdf

M3 first-

grade 

students 

(n = 290)

0.976 – 0.970 – 0.041 – 0.048 – 64.401/51 – –

M3 second-

grade 

students 

(n = 301)

0.953 – 0.939 – 0.065 – 0.048 – 98.193***/51 – –

Configural 

MI
0.963 – 0.952

–
0.055

–
0.048

–
160.101***/102 – –

Metric MI 0.953 −0.010 0.944 −0.08 0.060 +0.005 0.059 +0.011 186.281***/111 26.636** 9

Scalar MI 0.951 −0.002 0.946 +0.002 0.058 −0.002 0.060 +0.001 199.807***/120 13.059 9

Strict MI 0.918 −0.033 0.918 −0.028 0.072 +0.014 0.065 +0.005 264.108***/132 57.472*** 12

Complete 

MI
0.919 +0.001 0.921 +0.003 0.071 −0.001 0.065 0 265.338***/135 0.50861 3

CFI, comparative fit index; TLI, Tucker–Lewis index; RMSEA, root mean square error of approximation; SRMR, standardized root mean residual; χ2, chi-square statistics; df, degrees of 
freedom; ΔS-B χ2, Satorra–Bentler scaled chi-square difference; Δ, difference; r, robust.
**p < 0.01, ***p ≤ 0.001.
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students vulnerable to exclusionary pressures (Ainscow et al., 2013), 
which includes students with less developed language skills in the 
language of instruction (Kast and Schwab, 2023). In particular, the 
period of transition from early childhood education to primary school 
is accompanied by changes in the academic demands that affect the 
students’ social relationships, motivation and emotions (Griebel and 
Niesel, 2002; Walker et  al., 2012). Measurement instruments that 
capture self-perceived inclusion are useful not only in school practice 
but also in research on the effects of inclusive schooling on socio-
emotional outcomes. The student version of the PIQ is a well-
established questionnaire for student self-reports (Venetz et al., 2015; 
Knickenberg et al., 2022). The aim of this study was to adapt the PIQ-S 
for first- and second-grade students and test the new PIQ-EARLY for 
factor validity. Furthermore, to allow group comparisons, we tested 
the questionnaire for measurement invariance in first- and second-
grade students and among groups of students with different levels of 
language competencies. Using the suggestions made by Knickenberg 
et  al. (2020), we  adjusted the negative items of the original 
questionnaire in a positive direction. Additionally, we added an emoji 
scale to symbolize the answer options. The adapted questionnaire was 
implemented in grades one and two at eight inclusive primary schools 
and one special school on two measurement occasions.

Findings support the three-factor structure of the PIQ-EARLY 
with the three dimensions: emotional inclusion, social inclusion and 
academic self-concept. The indices indicate at least an acceptable 
model fit for the baseline model within the complete sample and 
within the subsamples for both measurement occasions. All items, 
including the adapted items, showed substantial and significant factor 
loadings. After confirming the baseline model in the considered 
subsamples, we also tested for measurement invariance. The results 

indicate that the questionnaire items were equally understood by the 
groups of first- and second-grade students and students with different 
levels of reading and listening comprehension skills. Therefore, it is 
possible to interpret mean differences between the groups.

In line with our expectations, the results of the group comparisons 
demonstrate higher levels of emotional inclusion and academic self-
concept for students with highly developed reading comprehension 
skills in comparison to the groups of students with lower reading 
skills. The same pattern was found for listening comprehension. These 
results replicate the findings of prior studies using the PIQ-S for 
comparisons of students with and without SEN (DeVries et al., 2022). 
Consistent with our findings, Zurbriggen et  al. (2019) found a 
relationship between academic self-concept and competencies in the 
language of instruction in older school children. However, in contrast 
to the present study, they found no significant correlation of 
achievement tests in German and emotional inclusion. The emotional 
well-being of students’ may be more dependent on language skills at 
the early beginning of schooling, because students have to learn 
important academic skills including reading in this critical phase 
(Vaknin-Nusbaum and Tuckwiller, 2023), and adjustment to school is 
especially challenging when students do not understand the classroom 
language. These findings highlight the relevance of early language 
support before the start of primary school, especially for children with 
a less supportive literacy environment at home (Ebert et al., 2020). 
Although language competencies are a critical foundation for social 
relationships (Troesch et al., 2016), no significant differences in social 
inclusion were found between the compared groups. To further 
examine the relationships between language skills and social 
participation, future analyses should include class composition and 
students’ first language.

TABLE 5  Results of means comparisons.

EMI SOI ASC

M (SD) p M (SD) p M (SD) p

T1

First-grade students (n = 191) 3.61 (0.59) 3.56 (0.50) 3.46 (0.59)

Second-grade students (n = 204) 3.50 (0.71) 0.074 (0.072) 3.58 (0.48) 0.697 (0.697) 3.46 (0.52) 0.949 (0.949)

T2

First-grade students (n = 290) 3.47 (0.68) 3.54 (0.56) 3.46 (0.62)

Second-grade students (n = 301) 3.44 (0.68) 0.619 (0.619) 3.50 (0.52) 0.419 (0.420) 3.43 (0.57) 0.560 (0.560)

Students with low reading 

comprehension (1–4; n = 139)
3.31 (0.81) 3.46 (0.57) 3.20 (0.70)

Students with moderate reading 

comprehension (5–6; n = 195)
3.37 (0.68) 3.55 (0.48) 3.45 (0.55)

Students with high reading 

comprehension (7; n = 106)
3.59 (0.53) 0.006 (0.001) 3.50 (0.49) 0.268 (0.279) 3.61 (0.50) <0.001 (<0.001)

Students with low listening 

comprehension (1–4; n = 91)
3.28 (0.86) 3.43 (0.61) 3.12 (0.77)

Students with moderate listening 

comprehension (5–6; n = 216)
3.36 (0.70) 3.55 (0.47) 3.41 (0.56)

Students with high listening 

comprehension high (7; n = 132)
3.54 (0.57) 0.015 (0.009) 3.49 (0.50) 0.130 (0.170) 3.60 (0.48) <0.001 (<0.001)

p-values (two-sided) for t-test or ANOVA, p-values for Welch’s test in parentheses; M, mean value; SD, standard deviation; boldface indicates significant differences.
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The current study has several limitations that should be considered 
when interpreting the results. First, the sample of the first 
measurement occasion is smaller than the sample of the second. 

Although the constraints caused by the COVID-19 pandemic explain 
this fact, equally sized samples and longitudinal data for all students 
would be  beneficial for analyzing invariance across measurement 

TABLE 6  Fit Statistics for the measurement invariance tests across students with low, moderate, and high reading comprehension skills at T2.

Model CFIr ΔCFI TLIr ΔTLI RMSEAr ΔRMSEAr SRMRr ΔSRMRr χ2/df ΔS-B χ2 Δdf

M3 students 

with low reading 

comprehension 

(1–4; n = 139)

0.928 – 0.906 – 0.067 – 0.066 – 71.979*/51 – –

M3 students 

with moderate 

reading 

comprehension 

(5–6; n = 195)

0.983 – 0.978 – 0.037 – 0.060 – 64.606/51 – –

M3 students 

with high 

reading 

comprehension 

(7; n = 106)

0.958 – 0.945 – 0.054 – 0.078 – 77.831**/51 – –

Configural MI 0.962 – 0.951 – 0.052 – 0.066 – 213.445***/153 – –

Metric MI 0.950 −0.012 0.942 −0.009 0.057 +0.005 0.082 +0.016 237.846***/171 24.582 18

Scalar MI 0.948 −0.002 0.945 +0.003 0.055 −0.002 0.084 +0.002 260.710***/189 22.259 18

Strict MI 0.804 −0.144 0.818 −0.127 0.100 +0.045 0.108 +0.024 436.933***/213 146.93*** 24

Complete MI 0.781 −0.023 0.802 −0.016 0.105 +0.005 0.122 +0.014 470.165***/219 37.014*** 6

CFI, comparative fit index; TLI, Tucker–Lewis index; RMSEA, root mean square error of approximation; SRMR, standardized root mean residual; χ2, chi-square statistics; df, degrees of 
freedom; ΔS-B χ2, Satorra–Bentler scaled chi-square difference; Δ, difference; r, robust.
*p < 0.05, **p < 0.01, ***p ≤ 0.001.

TABLE 7  Fit statistics of the measurement invariance tests across students with low, moderate, and high listening comprehension skills at T2.

Model CFIr ΔCFI TLIr ΔTLI RMSEAr ΔRMSEAr SRMRr ΔSRMRr χ2/df ΔS-B χ2 Δdf

M3 students 

with low 

listening 

comprehension 

(1–4; n = 91)

1.000 – 1.050 – 0.000 – 0.064 – 45.628/51 – –

M3 students 

with moderate 

listening 

comprehension 

(5–6; n = 216)

1.000 – 1.000 – 0.005 – 0.052 – 55.307/51 – –

M3 students 

with high 

listening 

comprehension 

(7; n = 132)

0.969 – 0.960 – 0.049 – 0.066 – 69.240*/51 – –

Configural MI 0.996 – 0.995 – 0.017 – 0.059 – 170.185/153 – –

Metric MI 0.979 −0.017 0.976 −0.019 0.037 +0.020 0.078 +0.019 202.187/171 29.884* 18

Scalar MI 0.969 −0.010 0.968 −0.008 0.043 +0.006 0.083 +0.005 234.511*/189 35.893** 18

Strict MI 0.766 −0.203 0.783 −0.185 0.110 +0.067 0.115 +0.032 480.488***/213 217.45*** 24

Complete MI 0.745 −0.021 0.769 −0.014 0.113 +0.003 0.128 +0.013 514.766***/219 43.019*** 6

CFI, comparative fit index; TLI, Tucker–Lewis index; RMSEA, root mean square error of approximation; SRMR, standardized root mean residual; χ2, chi-square statistics; df, degrees of 
freedom; ΔS-B χ, Satorra–Bentler scaled chi-square difference; Δ, difference; r, robust.
*p < 0.05, **p < 0.01, ***p ≤ 0.001.
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occasions. Furthermore, the subsample of students with SEN was too 
small to test for measurement invariance. Although Knickenberg et al. 
(2020) validated the PIQ-S on a sample of students with 8- to 15-year-
old SEN-L, a replication for primary students with SEN with the 
adapted PIQ-EARLY would be  advisable for the use of the 
questionnaire in inclusive primary schools and special schools.

Finally, the data on reading and listening comprehension skills 
were collected from the affiliated class teachers using one item, 
respectively. The aim was to economically assess the students’ language 
competences. Based on this information, it was possible to examine 
differences in emotional and social school experiences that are related 
to students’ language skills at the beginning of schooling. However, 
due to the lack of objectivity in evaluating the students’ performance 
by a one-item measure from the teachers’ perspective, academic 
performance data on language competencies from standardized tests 
would be a more reliable source. Various tests are available that can 
be used to identify children with lower language and literacy skills. 
Test selection should take the age level, theoretical framework, and 
domains of the subtest into account. The study by Keenan and Meenan 
(2014) showed that four comparative reading comprehension tests 
identify different school children as needing support. Therefore, 
researchers should use established test procedures that fit the research 
objective. In future studies, the widely used ELFE test could be used 
as a tool for assessing reading comprehension in German (Lenhard 
et al., 2018). Language comprehension can also be assessed as part of 
broader testing procedures of fundamental cognitive competencies of 
preschool children (e.g., BASIC-PRESCHOOL; Daseking and 
Petermann, 2008). In the US, for example, the Phonological Awareness 
Literacy Screening for Preschoolers (PALS-PreK; Invernizzi et  al., 
2004) was designed to measure children’s literacy skills in 4-year-olds. 
If researchers are interested in examining differences between groups 
of older students with different academic performance levels, student 
grades in different subjects could also be used as indicators.

In conclusion, the PIQ-EARLY can be applied in the first years of 
primary school to assess students’ self-reports on their emotional and 
social inclusion, and academic self-concept as three central indicators 
for successful inclusion in the education system. Moreover, the results 
of the measurement invariance test showed that the questionnaire 
performs independently of the grade and students’ language 
competencies. Therefore, the adapted questionnaire can be used in 
further investigations and in school life to involve students as experts 
for their well-being, especially during the transition process.
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