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The aim of this study was to investigate the consistency between the self-reports and teacher ratings of students’ emotional and social inclusion at school as well as for their academic self-concept. The German version of the Perceptions of Inclusion Questionnaire (PIQ) was administered to 329 grade 8 students (50.8% female, Mage = 14.5 years, SDage = 0.5 years) and their teachers. First, the three-dimensional structure of both PIQ versions was confirmed by confirmatory item factor analysis. The α and ω coefficients demonstrated good reliability for all scales. Second, a correlated trait-correlated method minus one model provided evidence that the method-specificity of teacher ratings was larger than the consistency between the self-reports and teacher ratings. Third, the results of a latent difference model indicated that general method effects can partly be explained by a student’s gender or special educational needs. Finally, the low consistency between self-reports and teacher rating is discussed.
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INTRODUCTION

Inclusion is currently a hot topic in education. As such, responding to student diversity has brought about new challenges for teachers. Conceived in general terms, inclusive education represents a shift from a teaching approach that works for most students to one that involves the creation of learning opportunities for every student (For a brief history of the idea of inclusive education, see Armstrong et al., 2011). In order to meet diversity challenges in classroom, it is critical that teachers adapt their instructional practices. An important prerequisite for adaptive teaching is teachers’ diagnostic expertise, which is considered a central element of teacher professionalism (Praetorius et al., 2013; Artelt and Rausch, 2014).

Within an inclusive context, teachers are not only asked to enhance students’ learning outcomes, but also to support their social-emotional development. Therefore, a broader educational agenda in favor of positive social and emotional outcomes is often advocated (Prince and Hadwin, 2013). Educational systems, however, tend to focus on the acquisition of academic knowledge. Consequently, prior research in inclusive education often evaluated the academic outcomes of students, especially of those with special educational needs (SEN) with regard to learning. The majority of these studies indicated that students with SEN achieve higher academic achievement in inclusive educational settings than in special schools (meta-analysis of Oh-Young and Filler, 2015; review of Ruijs and Peetsma, 2009). For students without SEN, no differences in academic achievement were observed between inclusive and non-inclusive classes (review of Ruijs et al., 2010).

In particular, at the beginning of inclusive research studies, students’ academic self-concept was frequently investigated (meta-analysis of Bear et al., 2002; reviews of Chapman, 1988). The results demonstrated that students with SEN with regard to learning have a lower academic self-concept when attending an inclusive or regular school than when in a special school (e.g., Marsh et al., 2006). Already at that time, several authors referred to the significance of non-academic aspects of inclusion not least for students with SEN. According to the theoretically well-founded work by Haeberlin et al. (1989), in addition to the “performance-oriented inclusion” (i.e., academic self-concept), students’ social and emotional inclusion constituted the three fundamental pedagogical dimensions. In line with the broader agenda of inclusive education, more recent studies of the effects of inclusive education include social-emotional outcomes more frequently with a focus on social aspects (e.g., Krull et al., 2014; Oh-Young and Filler, 2015). However, previous studies indicate that students with SEN in particular are at risk of being less socially accepted by their classmates (Koster et al., 2010; Bossaert et al., 2013; Schwab, 2015; de Boer and Pijl, 2016). Findings regarding emotional inclusion are less common and less consistent. In general, studies of emotional inclusion – often referred to as emotional well-being – indicate that students with SEN are more prone to dislike the time they spend at school than students without SEN (McCoy and Banks, 2012; Skrzypiec et al., 2016). According to the findings of Zurbriggen et al. (2018), students with and without SEN do not differ in how they experience everyday school life.

Since students’ academic self-concept as well as their social and emotional inclusion are main outcome variables for inclusive education (Prince and Hadwin, 2013; DeVries et al., 2018), it is necessary that teachers identify students who are struggling in these aspects, in order to offer appropriate support or to intervene at an early stage. Moreover, a teacher’s ability to accurately assess a student’s characteristics is thought to facilitate adaptive teaching (Südkamp et al., 2014) and to affect each student’s personal and academic development (Machts et al., 2016). Therefore, the present study aims to explore the accuracy of teachers’ assessments of these three constructs.

Accuracy of Teachers’ Assessments of Students’ Academic or Cognitive Characteristics

The accuracy of a teacher’s assessments is often referred to as the teacher’s judgment accuracy, diagnostic expertise, or diagnostic competence. Most studies of teachers’ assessment accuracy focus on students’ academic achievement or cognitive abilities. In general, achievement is one of the student characteristics that teachers assess relatively well. According to the meta-analysis of Südkamp et al. (2012), which included 75 studies, teacher ratings of students’ academic achievement and students’ performance on a standardized achievement test were on average highly correlated (r = 0.63). Nevertheless, the range of these correlations indicated considerable heterogeneity in the primary study effects. These results were similar to an older review by Hoge and Coladarci (1989). The teachers’ assessment accuracy of students’ cognitive abilities is lower than the accuracy of academic achievement. The meta-analysis of Machts et al. (2016), which was based on 33 studies, reported a moderate mean correlation (r = 0.43) between test results and teachers’ assessments of students’ cognitive abilities. However, the results also revealed substantial variation in the effect sizes across studies.

Compared to research on teachers’ assessment accuracy with regard to students’ academic achievement or cognitive abilities, there are fewer studies of students’ academic self-concept (i.e., a student’s cognitive representations of his or her academic abilities). Most of these studies showed that a student’s self-concept is difficult to assess by a teacher. Urhahne et al. (2011), for example, found moderate correlations between the teachers’ assessments of students’ academic self-concept and students’ self-reports (r = 0.43). Praetorius et al. (2013) reported relatively low overlap for the self-concept in German as the language of instruction (r = 0.22) and for the self-concept in mathematics (r = 0.27). In the study by Zhu and Urhahne (2014), in turn, the teachers’ assessment accuracy with regard to students’ academic self-concept was high, independently of whether single-item (r = 0.65) or multiple-item measurements (r = 0.67) were used.

The considerable heterogeneity in the study effects indicates that teachers’ assessment accuracy may be biased. In the heuristic model of teacher judgment accuracy proposed by Südkamp et al. (2014), several teacher, student, judgment, and test characteristics are thought to influence the correspondence between teachers’ assessments of students’ academic achievement and the students’ actual test performance. In the context of inclusive education, the students’ SEN status is of particular interest. Furthermore, students’ gender and age are variables that are commonly taken into account in educational research.

The results of Hurwitz et al. (2007) revealed, for example, less accurate assessments in mathematics achievement for students with SEN (primarily with regard to learning) compared to students without SEN. In support of these results, Meissel et al. (2017) reported systematically lower teachers’ assessments of students’ reading and writing achievement for students with SEN than for students without SEN. Also, female students typically received higher teacher assessments than males. Moreover, Sommer et al. (2008) pointed out that teachers more frequently attribute higher cognitive abilities to female students than to male students. Regarding the academic self-concept, Praetorius et al. (2017) found higher teacher assessments for girls than for boys, in addition to higher assessments for younger students as well as for students with a very low or very high grade point average (GPA). However, students’ gender and age were not related to teachers’ assessment accuracy of students’ academic self-concept, whereas students with low or high GPAs were assessed more accurately than students with an average GPA.

Accuracy of Teachers’ Assessments of Students’ Social and Emotional Inclusion

Teachers’ assessment accuracy with respect to students’ social inclusion has been largely neglected in previous research. Most studies have mainly focused on the social position of students. Social position is typically assessed by means of sociometric questionnaires (i.e., peer nomination), thus representing classmates’ views of a student’s social status (e.g., popularity) in class and not the student’s own view. Kwon et al. (2012), for example, found moderate correlations between the number of peer nominations and teachers’ ratings of students’ popularity (r = 0.42). van Ophuysen (2009), on the other hand, investigated the teachers’ assessment accuracy with regard to students’ peer relationships in class. Her results showed no significant correlations between teacher ratings and student ratings.

Gomez (2014) compared self-reports with teachers’ ratings of students’ emotional and behavioral problems in school, which were assessed using the widely used Strength and Difficulties Questionnaire (SDQ; Goodman, 2001). There was support for convergent validity between students’ and teachers’ ratings, especially for the scales emotional symptoms and peer problems. The low consistency for the other three scales was explained by the fact that these behaviors (e.g., conduct problems, i.e., student lies, cheats, or steals) are less observable for teachers than emotional symptoms or peer problems.

Teachers’ assessments of students’ emotional inclusion – i.e., emotional well-being at school – has received little attention in previous studies. Due to its internal characteristics, assessing students’ emotional well-being is even more difficult for teachers than other aspects because they need to infer students’ emotions (see the realistic accuracy model of Funder, 1995, 2012). Accordingly, Givvin et al. (2001) detected only low correlations between teachers’ ratings and self-reports of students’ positive and negative emotions during mathematics lessons. Similar results were reported in the study of Karing et al. (2015). They concluded that teachers did not accurately assess students’ emotionality and worries in the subjects German and mathematics. In the study of Zhu and Urhahne (2014), moderate agreement was found for teachers’ assessments of students’ learning enjoyment, whereas the agreement concerning students’ text anxiety was around zero. In another study, Urhahne and Zhu (2015) found that teachers could capture positive aspects of students’ subjective well-being with higher accuracy than negative ones. Nevertheless, teachers assessed students’ subjective well-being at school only with low to moderate accuracy.

Because of the relatively low overall level of agreement regarding social and emotional inclusion or well-being, researchers have examined the external variables that explain the overlap between students’ and teachers’ assessments. The results of Koster et al. (2007) indicated that teachers systematically overestimated the social position of students with SEN. In the study by de Monchy et al. (2004), about half of the teachers rated the social position of students with SEN too high. Sommer et al. (2008) examined the possibility of gender bias influencing teachers’ assessments of students’ social competencies. However, social competencies of boys were not easier to assess for teachers than those of girls. Urhahne and Zhu (2015) reported a small gender bias regarding students’ subjective well-being at school as indicated by higher teachers’ ratings for positive attitudes toward school, psychical complaints, and worries for girls compared to boys. Nonetheless, the interaction term (referring to teachers’ assessment accuracy) was only significant for physical complaints. Moreover, there was a bias concerning students’ achievement insofar that teachers’ ratings of students’ positive attitudes toward school, enjoyment, and, in particular, of their worries differed more between high and low achievers than the students’ ratings.

Taken together, teachers’ assessment accuracy of students’ self-concept can be considered moderate. The accuracy of social and emotional inclusion is rather low. The low to moderate convergent validity for these three constructs suggests an assessment bias (i.e., method effects). Students’ gender, academic achievement (or GPA), and, in particular, the SEN status seem to influence teachers’ assessment accuracy.

The Perceptions of Inclusion Questionnaire

To the best of our knowledge, only one instrument is currently used to assess students’ emotional inclusion (i.e., emotional well-being in school), social inclusion (i.e., social relationships with other students), as well as the academic self-concept from the students’ and teachers’ perspectives. This tool is the Perception of Inclusion Questionnaire (PIQ; Venetz et al., 2015). The PIQ is a short questionnaire composed of three scales with four items each on a 4-point Likert scale. It is based on the German self-report Questionnaire for Assessing Dimensions of Integration of Students (FDI 4–6; Haeberlin et al., 1989). The PIQ is designed for students from grade 3 to 9 and can be self-administered or completed by the student’s teacher or by his or her parents or (primary) caregivers. The three versions of the PIQ are available online in German, English, and several other languages1.

The development of the highly reliable short questionnaire by Venetz et al. (2014) included an initial examination of the construct validity of the scales. Evidence for convergent validity for the scale emotional inclusion was provided by a high positive correlation with affective states during lessons (r = 0.55), for the scale social inclusion by moderate negative correlations with teachers’ reports of student’s problems with peers (r = –0.45), and for the scale academic self-concept by high correlation with another self-concept scale (r = 0.72), in addition to moderate positive correlations with academic achievement in mathematics and German (r = 0.46 and 0.40, respectively). Divergent validity for the scale social inclusion, for example, was supported by a low correlation with the teacher’s report of students’ emotional problems (for more information, see Venetz et al., 2014; and Electronic Supplementary Material provided by Zurbriggen et al., 2017).

In the study by Zurbriggen et al. (2017), the PIQ student version (PIQ-S) was further evaluated by means of the multi-unidimensional graded response model (GRM). Initial analyses by means of exploratory and confirmatory factor analyses supported that the PIQ-S correspond with a multi-unidimensional three-factor structure, meaning that the three factors represent discrete latent dimensions measuring a common underlying construct. The results of the GRM analyses indicated that the scales meet high psychometric standards. As expected, the items provided considerable information at average or below-average levels of the three constructs emotional inclusion, social inclusion, and academic self-concept. Furthermore, nested logistic regression showed that differential item functioning for students with learning difficulties versus without learning difficulties was either absent or negligible, indicating that items measure equivalently across both groups. Comparisons between those groups are thus allowed.

Further empirical evidence comes from a recent study by DeVries et al. (2018), which demonstrated that the three scales of the PIQ-S possess strong measurement invariance across grade level (6th and 7th grade), gender, and for students with SEN versus without SEN. The PIQ-S is applicable for students with SEN. Their findings also showed support for content validity of the PIQ-S because the three scales correlated with the SDQ subscales in the expected directions.

Although previous research indicates that the psychometric properties of the PIQ-S are high (Venetz et al., 2014; Zurbriggen et al., 2017; DeVries et al., 2018), those of the PIQ teacher version (PIQ-T) have not yet been tested. In particular, no studies have investigated the convergent validity of both PIQ versions.

The Present Study

Against this backdrop, the present study aims to examine teachers’ assessment accuracy of students’ internal perspectives of their inclusion at school. To be more precise, we investigated the consistency between self-reports and teacher ratings of students’ emotional and social inclusion as well as their academic self-concept using the PIQ-S and the PIQ-T. Because the PIQ-T has not been evaluated to date, we first tested its psychometric properties. Specifically, we tested the postulated three-factor structure of the PIQ and evaluated the reliability of the three subscales emotional inclusion, social inclusion, and academic self-concept. Second, we examined the consistency between self-reports and teacher ratings as well as method effects (i.e., method bias or method specificity) of the teacher ratings. Finally, we investigated whether the three selected student characteristics (gender, age, and SEN) can predict the method effects of teacher reports.

MATERIALS AND METHODS

Sample

The data originated from the Austrian longitudinal study ATIS-SI (Attitudes Toward Inclusion of Students with Disabilities Related to Social Inclusion), which included primary and secondary school students from inclusive classes. The research was approved by the Styrian Regional School Authority.

In the present study, we used data from the 3rd measurement wave, which took place from May to June 2015 and had students from grade 8 participating in a paper-and-pencil survey. Informed consent was obtained from students and their parents. Furthermore, the class’s teacher completed a questionnaire about every student taking part in the study.

The sample consisted of 329 students (50.8% female, Mage = 14.5 years, SDage = 0.5 years) from 20 classes. Thirty-five students (10.6%) were diagnosed as having SEN. In Austria, students with SEN need an official status recognized by the local educational authority in order to be eligible for additional resources. Thus, teachers were asked to list all children in their class officially acknowledged as having SEN. In Austria, students with SEN with regard to learning are described as students with a lower intelligence and lower academic competences compared to their peers. They exhibit general learning difficulties that are not just related to dyslexia or dyscalculia (Gebhardt et al., 2013).

The consent obtained from the teachers and the parents of the participants was both written as well as informed. The ethic committee of the regional school board of Styria, which is the local school authority of the part of Austria where the project took place, gave the ethical approval for the present study. An ethics approval by an institutional review board was not required as per applicable institutional and national guidelines and regulations.

Measures

To assess students’ emotional inclusion, social inclusion, and academic self-concept, both students and teachers were asked to fill out the respective versions of the PIQ. The three PIQ subscales emotional inclusion (e.g., “I like going to school”), social inclusion (e.g., “I have very good relationships with my classmates”), and academic self-concept (e.g., “I do well in my schoolwork”) consist of four items each. The Likert-type items have four response categories: 0 = not at all true, 1 = rather not true, 2 = somewhat true, and 3 = certainly true. Students needed approximately 5 min to fill out the 12 items of the PIQ-S. The items of the PIQ-T were slightly modified in wording, but not in meaning (e.g., item #2, student’s version: “I am a fast learner,” teacher’s version: “He/she is a fast learner”).

Analyses

First, categorical confirmatory item factor analyses (CCFA) were fitted and compared to assess the dimensional structure of both PIQ versions; particularly, that of the teacher’s version. To assess the fit of models, we used the chi-square test as well as sample size-independent goodness-of-fit indices: the comparative fit index (CFI), the Tucker-Lewis index (TLI), and the root mean square error of approximation (RMSEA). TLI and CFI values greater than 0.95 indicate a good fit to the data. RMSEA values less than 0.06 reflect close fit to the data (Hu and Bentler, 1999). To evaluate the reliability of the subscales, Cronbach’s α was estimated. Given the limitations of Cronbach’s α (Dunn et al., 2014), McDonald’s ω was calculated, in addition in the CCFA framework. According to Sijtsma (2009), Cronbach’s α corresponds in many cases to a lower bound of reliability.

Second, we applied a correlated trait-correlated method minus one [CT-C(M–1)] model (Eid, 2000; Eid et al., 2003) to examine the convergent validity of self-reports and teacher ratings. The CT-C(M–1) model is a prominent confirmatory factor analysis multi-trait-multi-method (CFA-MTMM) approach for structurally different methods in which a method effect is defined relative to another method and is a latent residual variable (Eid et al., 2016). In the CT-C(M–1) model, the part of a trait measured by a specific method that cannot be predicted by the standard or reference method corresponds to the method effect (i.e., the specificity of the nonreference method). In this study, we selected student’s self-report as the reference method, as we considered the internal perspective to be the crucial perspective to assess students’ inclusion in school. The teacher report represented the non-reference method that was contrasted against the self-report (Figure 1A). One of the advantages of the CT-C(M–1) model is the possibility of estimating variance coefficients of consistency and method specificity. The consistency coefficient serves as an indicator of convergent validity relative to the reference method, whereas the method specificity coefficient represents the proportion of observed variance that is not shared with the reference method (Geiser et al., 2014). Nonetheless, in the CT-C(M–1) model, it is not possible to relate explanatory variables to the method factor if one of the variables is correlated with the trait factor because this will lead to a suppression structure (Koch et al., 2017).
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FIGURE 1. (A) Multiple-indicator correlated trait-correlated method minus one [CT-C(M–1)] model for ordinal variables, (B) Latent difference (LD) model for ordinal variables. Y∗ijk = observed variable (i = indicator, j = trait, k = method); EMOS, SOCS, ASCS = latent trait factors measured by self-report (reference method); EMOT, SOCT, ASCT = latent trait-specific method factors (teacher report); EMOT-S, SOCT-S, ASCT-S = latent difference method factors (difference between teacher report and self-report); λijk = factor loadings. EMO, emotional inclusion; SOC, social inclusion; ASC, academic self-concept.



Another CFA-MTMM model for structurally different methods is the latent difference model (LD; Pohl et al., 2008). Both models, the CT-C(M–1) model and the LD model, fit the data equally well (Geiser et al., 2012). As an aside, Geiser et al. (2012) showed that the restricted CT-C(M–1) model and the LD model represent direct reformulations of the MTMM correlation model proposed by Marsh and Hocevar (1988). In the LD model, however, method effects are defined as latent difference scores (i.e., the difference between the true score variable of the non-reference method and the true score variable of the reference method), representing a general method effect. This allows to directly relate explanatory variables to the method factors (Geiser et al., 2012).

Thus, third, we also applied an LD model to explain general method effects (Figure 1B). We included students’ gender, age, and SEN simultaneously as explanatory variables into the model. In contrast to the CT-C(M–1) model, a prerequisite of the LD model is that the structurally different methods share a common metric (Geiser et al., 2012, 2014). Therefore, we had to establish strong measurement invariance in advance to ensure that the method effect could be meaningfully interpreted as the difference between the two true-score variables corresponding to different methods (i.e., self-reports and teacher reports). To compare the nested models when examining measurement invariance, we performed chi-square difference tests. Since this test is known to be very sensitive to sample size (e.g., Marsh et al., 1988), we also considered the change in fit indices. It has been suggested that the more restrictive model is preferred if the change is not significantly worse than those of the less restrictive model. For CFI and TLI, the change should be less than 0.01, and for RMSEA, it should be less than 0.015 (Chen, 2007).

All analyses were carried out using Mplus Version 8.0 (Muthén, 1998–2017). In accordance with the recommendations based on simulation studies (Nussbeck et al., 2006; Rhemtulla et al., 2012), parameters were estimated using the weighted least square means and variances (WLSMV) estimator.

Given the non-independence of observations (i.e., every teacher rated the students from his or her class), we used the complex sample option. In this design-based approach, the standard errors are adjusted according to the clustered data structure. The intraclass correlation coefficients for the 12 PIQ items from the teacher ratings ranged from 0.01 to 0.20 (M = 0.13).

RESULTS

Descriptive Statistics and Factor Structure of the PIQ-S and the PIQ-T

Table 1 presents the distribution of responses, the mean, and the standard deviation for the items of the PIQ-S and the PIQ-T. Reverse coding was used for the negatively formulated items (i.e., items 4, 8, and 12). As expected, the item difficulties were found to be low. Modal values were in the highest or second highest category. Comparisons of response frequencies showed that the lowest category of the scale emotional inclusion was chosen more infrequently by teachers than by students (e.g., item 7: 14.9% vs. 2.4%), while the lowest category of the scale academic self-concept was rarely chosen by students (e.g., item 9: 4.0% vs. 15.8%). There was minimal missing data: between 0 and 0.6% per item for student ratings, and between 0.6 and 2.7% for teacher ratings.

TABLE 1. Item statistics for the PIQ student (PIQ-S) and the PIQ teacher version (PIQ-T).
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Table 1 also shows the scale statistics. The scale mean for emotional inclusion was somewhat lower in self-reports than in teacher reports (10.49 vs. 11.83), whereas the self-reports were somewhat higher for social inclusion (13.85 vs. 12.67) and academic self-concept (11.65 vs. 10.64). Furthermore, the internal consistencies were acceptable to high. For the PIQ-T, Cronbach’s α was higher (0.86 ≤ α ≤ 0.95) than for the PIQ-S (0.76 ≤ α ≤ 0.86).

For both PIQ versions, a three-factor CCFA model was estimated. Both models showed an appropriate fit to the data as follows: PIQ-S (Table 2, Model 1a): χ2WLSMV (51, N = 329) = 78.44, p = 0.008, CFI = 0.988, TLI = 0.985, RMSEA = 0.040, pRMSEA = 0.809; PIQ-T: χ2WLSMV (51, N = 329) = 85.75, p = 0.002, CFI = 0.997, TLI = 0.987, RMSEA = 0.046, pRMSEA = 0.654 (Table 2, Model 1b).

TABLE 2. Summary of goodness-of-fit statistics for the CCFA, CT-C(M-1), and LD models.
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In addition to Cronbach’s α, ω coefficients (McDonald, 1999) were calculated in the CCFA framework. Similar to the α coefficients, the ω coefficients for the three scales of the PIQ-T were higher than for the PIQ-S (e.g., emotional inclusion: ω = 0.96 vs. 0.91; Table 3). Furthermore, the PIQ factors showed moderate to high correlations. The average correlation of the teacher version with M = 0.61 was significantly higher than that of the student version with M = 0.40 (z = -3.64, p < 0.001).

TABLE 3. Correlations, means, variances, and reliabilities (ω) of the PIQ factors.
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Convergent and Discriminant Validity

The CT-C(M–1) model fit the data well, χ2WLSMV (237, N = 329) = 304.23, p < 0.001, CFI = 0.992, TLI = 0.991, RMSEA = 0.032, pRMSEA > 0.999 (Table 2, Model 2a). The standardized estimates of thresholds, factor loadings, and error variances of the items are presented in Table 4. The loadings of the non-reference method indicators on the trait factors of the reference method are correlations between true teacher reports and true self-reports, and they show the degree of convergent validity between the teacher reports and the self-reports at the item level. The trait factor loadings were all significant and ranged from 0.14 (Tpiq 8) to 0.63 (Tpiq 9). This indicated that the convergent validity between self-ratings and teacher ratings differed considerably. The convergent validities were highest for the academic self-concept (0.58 ≤ λ ≤ 0.63) and lowest for social inclusion (0.14 ≤ λ ≤ 0.32). The standardized method factor loadings show the degree of method-specificity of the non-reference method (teacher ratings). The method factor loadings were high (0.66 ≤ λ ≤ 0.90), indicating a rather high level of method specificity for the teacher reports.

TABLE 4. Standardized estimates of thresholds (τ), factor loadings (λ), error variances [Var(ε)], and variance components in the CT-C(M–1) model.
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Table 4 also shows the estimated variance components at the item level. The reliability, consistency, and method-specificity coefficients were calculated by using formulas provided by Eid et al. (2003). As indicated by the factor loadings, the variance components demonstrated that the method-specificity of the non-reference method (teacher reports) was higher than the consistency between the reference (self-reports) and non-reference method for all items.

In Table 5, the variance components for both observed and true-score variables of the aggregated CT-C(M–1) model are reported. Again, the reliabilities of the scales (especially those of the teacher ratings) were high. The latent correlations between the true score variables of the reference and the non-reference method were computed by taking the square root of the consistency coefficient. They represent correlations between the self-reports and teacher ratings corrected by measurement error (Eid et al., 2003). The consistency coefficients varied considerably across the three scales. The consistency coefficient of the true-score variables of the teacher ratings was 0.07 for social inclusion, 0.19 for emotional inclusion, and 0.41 for academic self-concept. Hence, between 19 and 41% of the teacher ratings could be explained by the self-reports. Latent correlations between self-reports and teacher reports were 0.27 for social inclusion, 0.44 for emotional inclusion, and 0.64 for academic self-concept, indicating low to relatively high convergent validity. In sum, for each scale, the method specificity was larger than the consistency.

TABLE 5. Estimated variance components in the aggregated CT-C(M–1) model.
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The correlations of the trait and trait-specific method factors in the CT-C(M–1) model are reported in Table 6. These correlations indicate the discriminant validity at the level of the reference method (self-reports). The correlations between the trait factors were all significant and ranged from 0.28 to 0.50. The correlations indicated that self-ratings of emotional inclusion did not discriminate substantially from the academic self-concept (r = 0.50) and social inclusion (r = 0.42), whereas the discriminant validity for social inclusion with respect to academic self-concept was better (r = 0.28).

TABLE 6. Correlations of the trait and trait-specific method factors in the CT-C(M–1) model.
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The correlations of the trait-specific method factors refer to the generalizability of method effects across traits. When these correlations are high, method effects can be generalized across traits. The correlations between the method factors were all significant and positive, ranging from 0.47 to 0.70. For example, the high correlation between students’ emotional and social inclusion (r = 0.70) means that teachers either over- or underestimate both traits in a similar manner. In summary, the positive and relatively high correlations of the trait-specific method factors indicate that teachers’ ratings of students’ inclusion can be generalized to some extent across traits. However, a model with only one single method factor fit the data significantly worse, Δχ2WLSMV (2, N = 329) = 67.31, p < 0.001. This indicated that the method effects are not homogeneous (unidimensional) across traits.

The correlation of the method factor belonging to one trait and the trait factor of another trait indicates the discriminant validity corrected for influences that are due to the reference method. Two of six of these correlations were significant. Students with high self-reported academic self-concept had higher teacher ratings with regard to their emotional (r = 0.27) and social (r = 0.23) inclusion.

Measurement Invariance Across Self-Reports and Teacher Reports in the LD Model

Before explaining the method effects, an LD model was applied and examined for measurement invariance. The first of the LD models (Table 2, Model 3a) tested whether the factorial structure was consistent, allowing parameters to be freely estimated across student and teacher ratings. This baseline model showed a good global fit to the data, χ2WLSMV (228, N = 329) = 304.23, p < 0.001, CFI = 0.992, TLI = 0.991, RMSEA = 0.032, pRMSEA > 0.999 (Table 2, Model 3a), supporting configural invariance. Weak measurement invariance requires that factor loadings are equal across students’ and teachers’ ratings. The second LD model likewise fitted the data well, χ2WLSMV (237, N = 329) = 314.22, p < 0.001, CFI = 0.992, TLI = 0.991, RMSEA = 0.031, pRMSEA > 0.999 (Table 2, Model 3b). The comparison between the first and the second model provided support for weak measurement invariance, which was indicated by a non-significant Δχ2 difference value: Δχ2(9) = 16.44, p = 0.06, and either no change (ΔCFI and ΔTLI = 0.000) or no substantial change (ΔRMSEA = 0.001) in model fit indices. Strong measurement invariance tests whether item intercepts and factor loadings are equal. The fit statistics for this third model were as good as those for the second model: χ2WLSMV (258, N = 329) = 339.94, p < 0.001, CFI = 0.992, TLI = 0.991, RMSEA = 0.031, pRMSEA > 0.999 (Table 2, Model 3c). The strong measurement model was rejected by the chi-square difference test, Δχ2(21) = 39.32, p = 0.01. However, all fit indices were as good as for the weak measurement model (ΔCFI, ΔTLI, and ΔRMSEA = 0.000). Based on these results, we concluded that the assumption of strong measurement invariance across students’ and teachers’ ratings was tenable.

Effects of Student Characteristics on Self-Reports and General Method Effects

Table 7 shows the correlations, means, and variances in the LD model. The mean of the LD method factor corresponds to the general method effect, which is defined as the difference between the true score variable of the non-reference method and the true score variable of the reference method (Geiser et al., 2012; Koch et al., 2017). The sign of the latent difference method factors indicates over- or underestimation. The significant mean values of the method factors thus suggested that teachers overestimated emotional inclusion compared to students’ self-reports (M = 0.37), whereas social inclusion (M = -0.47) and academic self-concept (M = -0.31) were underestimated.

TABLE 7. Factor means, variances, and correlations in the LD model.
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The negative significant correlation coefficients between the reference factors for emotional and social inclusion and the latent difference method factors for emotional and social inclusion demonstrated, for example, that the higher the self-reported emotional inclusion was, the smaller the difference between teachers’ reports and students’ self-reports (r = -0.70). For academic self-concept, no significant associations between the reference factors and the latent difference method factors were reported.

To explain general method effects, the explanatory variables (gender, age, and SEN) were related to the latent difference method factors in the LD model. The fit statistics for the LD model with explanatory variables (Table 2, Model 3d) suggested a good model fit, χ2WLSMV (314, N = 329) = 384.82, p = 0.004, CFI = 0.993, TLI = 0.992, RMSEA = 0.026, pRMSEA > 0.999.

Table 8 shows the estimated standardized regression coefficients of the explanatory variables on trait factors (self-report) and method factors in the LD model. Gender had a small positive effect on the trait factor emotional inclusion (r = 0.25), indicating that girls felt better at school than boys. In contrast, girls had a somewhat lower academic self-concept than boys (r = -0.12). Students’ age was negatively associated with emotional inclusion (r = -0.11). There was no significant effect of SEN on the students’ self-reports. The general method effect regarding academic self-concept can be explained to some extent by gender and SEN: the discrepancy between students’ self-reports and teachers’ ratings of students’ academic self-concept was larger (although to a small extent) for girls compared to boys (r = 0.17). In contrast, there was a moderate negative effect for students with SEN (r = -0.42). Moreover, the discrepancy between students’ self-reports and teachers’ reports of students’ emotional inclusion was partly due to the SEN status (r = -0.13).

TABLE 8. Standardized regression coefficients of gender, age, and SEN on trait and method factors in the LD model.
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DISCUSSION

In this study, we took a closer look at the consistency between the students’ self-reports and teachers’ ratings of students’ emotional and social inclusion at school, as well as their academic self-concept by using the PIQ-S and PIQ-T. To this end, we applied a CT-C(M–1) model, which is an appropriate CFA-MTMM model for the analysis of convergent validity and method effects of structurally different methods (e.g., Eid et al., 2008). Furthermore, an LD model with the explanatory variables gender, age, and SEN was estimated to explain general method effects between students’ self-reports and teachers’ ratings of students’ inclusion at school.

First, the results of the CCFA models provided support for the three-factor structure of the PIQ. Since each scale consists of only four items, the reliability of the scales was relatively high, particularly for the PIQ-T. As expected, ω coefficients were higher than α coefficients. Although measurement errors can thus be considered of minor importance, latent variable modeling approaches are preferred because these not only allow to account for measurement errors, but also to explicitly model sources of variation or unobserved heterogeneity (Muthén, 2002).

Second, the results of the CT-C(M–1) model demonstrated low to moderate convergent validity between students’ self-reports and teachers’ ratings of students’ inclusion at school, indicating that teachers’ reports were in rather weak agreement with the students’ reports. More specifically, convergent validity was higher for students’ academic self-concept than for social inclusion and emotional well-being at school. This is in line with previous studies (Praetorius et al., 2013; Urhahne and Zhu, 2015). Moreover, our study added evidence by using a CFA-MTMM approach to examine consistency and method-specificity of teachers’ reports in contrast to students’ self-reports. Taken together, for all items and scales, the method-specificity was larger than the consistency between students’ self-reports and teachers’ reports. As noted by Yu et al. (2016), method effects tend to be strong for psychological measures, particularly for self-reports of well-being (Eid, 2018). In our study, the high correlations between the trait-specific method factors suggested generalizability of the method effects, meaning that teachers either over- or underestimated students’ emotional and social inclusion and their academic self-concept in a similar manner. Additional analyses, however, indicated that method effects were not homogenous.

Third, the LD model provided further information relating to (general) method effects. Cumulatively, teachers overestimated students’ emotional inclusion and underestimated their academic self-concept and social inclusion. At the same time, the findings suggested that the higher the students’ emotional or social inclusion was, the smaller the discrepancy between the students’ self-reports and teachers’ ratings of both constructs was (and vice versa). The student characteristics included in the LD model could account for the differences only to some extent. Students’ age had no effect on the discrepancy relating to emotional inclusion. Given the small range of students’ age, this is hardly surprising. Age was, however, negatively associated with students’ emotional inclusion, which is in accordance with the decline of positive emotional states across early adolescence (Larson et al., 2002). Gender could explain the general method effect with regard to academic self-concept to a small extent insofar that the discrepancy between students’ self-reports and teachers’ ratings was slightly larger for girls than for boys. This is likely due to the fact that girls have a somewhat lower academic self-concept than boys, whereas teachers tend to rate the self-concept of girls higher than that of boys (Praetorius et al., 2017). SEN seems to have the strongest influence on general method effects (or method bias) relating to the ratings of students’ inclusion. Whereas the effect of SEN was rather small for emotional inclusion, there was a moderate negative effect on the difference between students’ self-reports and teachers’ ratings of students’ academic self-concept. According to labeling theory, arguments suggest that this is due to stigmatization of students with SEN by teachers (e.g., Dunn, 1968). In the literature, it is also argued that students with SEN with regard to learning are less able to appropriately assess their academic competences (Marsh et al., 2006). However, as already indicated, the study of Zurbriggen et al. (2017) found no bias for the items of the PIQ-S in relation to learning difficulties. Against this backdrop, it seems important to pay more attention to possible stigmatization effects or bias in the (external) assessment of subjective characteristics of students with SEN. Teachers should therefore systematically compare their ratings with the students’ self-reports.

The low consistency between students’ self-reports and teachers’ ratings could, however, lead to the conclusion that only one of the two perspectives should be assessed. In research on well-being, self-reports are the most widely used assessment method because the person himself or herself best knows his or her well-being (Eid, 2018). The latter also applies to students with SEN. This underscores the use of self-report as a standard or reference method in the present study. However, self-reports might be biased. In a study by Venetz and Zurbriggen (2016), for example, students evaluated their emotional experience in the classroom more positively in retrospect than in situ (i.e., the “rosy view” effect). On the part of teachers, the results suggest a possible halo effect, as teachers tend to rate emotional and social inclusion higher for students with a high academic self-concept.

Nevertheless, our findings highlight the importance of using multiple methods or informants (see also Yu et al., 2016). MTMM designs are favored for several reasons. In their groundbreaking work, Campell and Fiske (1959) already pointed out that a single method may not provide a valid representation of the construct under consideration. Results relying on a single method (or informant) may be specific to that method and, thus, can be limited (Geiser et al., 2010). Consequently, single-method investigations are often less informative than studies combining multiple sources.

We are in complete agreement with Koch et al. (2017) and consider method effects to be an important source of information. In making assessments about students’ inclusion, one should bear in mind that students’ self-reports and teachers’ ratings provide different information in some respects. In (inclusive) education, these inconsistencies could be used as diagnostic information. If a teacher, for example, knows about the comparatively low academic self-concept of a student, he/she understands why the student tends to choose rather simple tasks and can thus help to choose appropriate tasks in the context of personalized teaching. Being aware of the student’s own view may have an impact on the teacher’s behavior.

Limitations and Future Directions

In the present study several limitations remain and they provide suggestions for future research. First, the sample was composed of Austrian grade 8 students and their teachers. Thus, the findings may not be generalizable to other countries and other grade levels. As in Austrian’s secondary schools, most of the subjects are taught by subject teachers, the teachers observed the students only for a limited number of lessons per week. Hence, the consistency between students’ self-reports and teachers’ ratings might be smaller compared to that of the primary schools in which class teachers are mainly responsible for all subjects. Futures studies could, for example, assess the perspective of different subject teachers in order to gain more insights into the consistency of different teachers’ ratings of students’ emotional and social inclusion. Second, a larger sample size would have been preferable, even though the sample size was acceptable for a CT-C(M–1) model with three traits, two methods, and four indicators. According to Monte Carlo simulations performed by Nussbeck et al. (2006), the WLSMV estimator generally provided adequate results under comparable conditions. However, given the relatively small sample size, we could not apply a CT-C(M–1) model with transformed explanatory variables or latent interaction effects to analyze moderated individual method effects or moderated conditional method effects (Koch et al., 2017). Third, since indicator-specific residual factors were not included in the MTMM models, inhomogeneities among indicators were not captured (Geiser et al., 2014). Finally, in the LD model, the explanatory variables and the method variables were not corrected for confounding influences of the trait factors of the reference method. Thus, the psychometric meaning of the latent method factors differed for the CT-C(M–1) model and the LD model, and this had to be taken into consideration when interpreting the results of both models (Koch et al., 2017).

Despite these limitations, the present study contributes our understanding of teachers’ assessment accuracy by focusing on the consistency between students’ self-reports and teachers’ ratings of students’ emotional and social inclusion and their academic self-concept. Furthermore, the findings add evidence for the psychometric properties of the German PIQ-S and PIQ-T while also demonstrating that the PIQ is a valuable screening instrument for use in both research and applied work. In this vein, future studies could examine the psychometric properties of the English PIQ or those of other language versions.

DATA AVAILABILITY

The datasets for this study will not be made publicly available due to data protection rights.

ETHICS STATEMENT

The consent obtained from the teachers and the parents of the participants was both written as well as informed. The ethic committee of the regional school board gave the ethical approval for the present study.

AUTHOR CONTRIBUTIONS

Lead by the initiative of MV, all authors planned the study, wrote the manuscript, and intensively discussed research questions and the structure of all parts. SS took the lead of the data collection, while MV and CZ conducted the analyses. MV wrote parts of the methods section and contributed mainly to the results. CZ contributed to the methods section and to the results section, was mainly responsible for the discussion and reworked the introduction. SS wrote the sample description, parts of the introduction and of the discussion.

FUNDING

This work was funded by the “Amt der Steiermärkischen Landesregierung.” There were no funds calculated for open access publication fees. The funding number is ABT08-247083/2015-34.

FOOTNOTES

1	www.piqinfo.ch

REFERENCES

Armstrong, D., Amstrong, A. C., and Spandagou, I. (2011). Inclusion: by choice or by chance? Int. J. Inclusive Educ. 15, 29–39. doi: 10.1080/13603116.2010.496192

Artelt, C., and Rausch, T. (2014). “Accuracy of teacher judgments. When and for what reasons?,” in Teachers’ Professional Development: Assessment, Training, and Learning, eds S. Krolak-Schwerdt, S. Glock, and M. Böhmer (Rotterdam: Sense Publishers), 27–43. doi: 10.1007/978-94-6209-536-6_3

Bear, G. G., Minke, K. M., and Manning, M. A. (2002). Self-concept of students with learning disabilities: a meta-analysis. Sch. Psychol. Rev. 31, 405–427.

Bossaert, G., Colpin, H., Pijl, S. J., and Petry, K. (2013). Truly included? A literature study focusing on the social dimension of inclusion in education. Int. J. Inclusive Educ. 17, 60–79. doi: 10.1080/13603116.2011.580464

Campell, D. T., and Fiske, D. W. (1959). Convergent and discriminant validation by the multitrait-multimethod matrix. Psychol. Bull. 56, 81–105. doi: 10.1037/h0046016

Chapman, J. W. (1988). Learning disabled children’s self-concepts. Rev. Educ. Res. 58, 347–371. doi: 10.3102/00346543058003347

Chen, F. F. (2007). Sensitivity of goodness of fit indexes to lack of measurement invariance. Struct. Equ. Modeling 14, 464–504. doi: 10.1080/10705510701301834

de Boer, A., and Pijl, S. J. (2016). The acceptance and rejection of peers with ADHD and ASD in general secondary education. J. Educ. Res. 109, 325–332. doi: 10.1080/00220671.2014.958812

de Monchy, M., Pijl, S. J., and Zandberg, T. (2004). Discrepancies in judging social inclusion and bullying of pupils with behaviour problems. Eur. J. Spec. Needs Educ. 19, 317–330. doi: 10.1080/0885625042000262488

DeVries, J. M., Voß, S., and Gebhardt, M. (2018). Do learners with special education needs really feel included? Evidence from the perception inclusion questionnaire and strengths and Difficulties questionnaire. Res. Dev. Disabil. 83, 28–36. doi: 10.1016/j.ridd.2018.07.007

Dunn, L. M. (1968). Special education for the mildly retarded — Is much of it justifiable? Except. Children 35, 5–22. doi: 10.1177/001440296803500101

Dunn, T. J., Baguley, T., and Brunsden, V. (2014). From alpha to omega: a practical solution to the pervasive problem of internal consistency estimation. Br. J. Psychol. 105, 399–412. doi: 10.1111/bjop.12046

Eid, M. (2000). A multitrait-multimethod model with minimal assumptions. Psychometrika 65, 241–261. doi: 10.1007/bf02294377

Eid, M. (2018). “Statistical approaches to analyzing well-being data,” in Handbook of Well-Being, eds E. Diener, S. Oishi, and L. Tay (Salt Lake City, UT: DEF Publishers).

Eid, M., Geiser, C., and Koch, T. (2016). Measuring method effects: from traditional to design-oriented approaches. Curr. Dir. Psychol. Sci. 25, 275–280. doi: 10.1177/0963721416649624

Eid, M., Lischetzke, T., Nussbeck, F. W., and Trierweiler, L. I. (2003). Separating trait from trait-specific method effects in multitrait-multimethod models: a multiple-indicator CT-C(M–1) model. Psychol. Methods 8, 38–60. doi: 10.1037/1082-989X.8.1.38

Eid, M., Nussbeck, F. W., Geiser, C., Cole, D. A., Gollwitzer, M., and Lischetzke, T. (2008). Structural equation modeling of multitrait-multimethod data: different models for different types of methods. Psychol. Methods 13, 230–253. doi: 10.1037/a0013219

Funder, D. C. (1995). On the accuracy of personality judgment: a realistic approach. Psychol. Rev. 102, 652–670. doi: 10.1037//0033-295x.102.4.652

Funder, D. C. (2012). Accurate personality judgment. Curr. Dir. Psychol. Sci. 21, 177–182. doi: 10.1177/0963721412445309

Gebhardt, M., Krammer, M., Schwab, S., Rossmann, P., and Gasteiger-Klicpera, B. (2013). What is behind the diagnosis of learning disabilities in Austrian schools? An empirical evaluation of the diagnostic process. Int. J. Spec. Educ. 28, 160–166.

Geiser, C., Eid, M., Nussbeck, F. W., Courviosier, D. S., and Cole, D. A. (2010). Analyzing true change in longitudinal multitrait-multimethod studies: application of a multimethod change model to depression and anxiety in children. Dev. Psychol. 46, 29–45. doi: 10.1037/a0017888

Geiser, C., Eid, M., West, S. G., Lischetzke, T., and Nussbeck, F. W. (2012). A comparison of method effects in two confirmatory factor models for structurally different methods. Struct. Equ. Modeling 19, 409–436. doi: 10.1080/10705511.2012.687658

Geiser, C., Bums, G. L., and Servera, M. (2014). Testing for measurement invariance and latent mean differences across methods: interesting incremental information from multitrait-multimethod studies. Front. Psychol. 5:1216. doi: 10.3389/fpsyg.2014.01216

Givvin, K. B., Stipek, D. J., Salmon, J. M., and MacGyvers, V. L. (2001). In the eyes of the beholder: students’ and teachers’ judgments of students’ motivation. Teach. Teach. Educ. 17, 321–331. doi: 10.1016/s0742-051x(00)00060-3

Gomez, R. (2014). Correlated trait-correlated method minus one analysis of the convergent and discriminant validities of the strengths and difficulties questionnaire. Assessment 21, 372–382. doi: 10.1177/1073191112457588

Goodman, R. (2001). Psychometric properties of the strengths and difficulties questionnaire (SDQ). J. Am. Acad. Child Adolesc. Psychiatry 40, 1337–1345.

Haeberlin, U., Moser, U., Bless, G., and Klaghofer, R. (1989). Integration in die Schulklasse. Fragebogen zur Erfassung von Dimensionen der Integration von Schu”ulern FDI 4–6 [Integration in the Classroom. Questionnaire for Assessing Dimensions of Integration of Students]. Bern, Switzerland: Haupt.

Hoge, R. D., and Coladarci, T. (1989). Teacher-based judgments of academic achievement: a review of literature. Rev. Educ. Res. 59, 297–313. doi: 10.3102/00346543059003297

Hu, L., and Bentler, P. M. (1999). Cutoff criteria for fit indexes in covariance structure analysis: conventional criteria versus new alternatives. Struct. Equ. Modeling 6, 1–55. doi: 10.1080/10705519909540118

Hurwitz, J. T., Elliott, S. N., and Braden, J. P. (2007). The influence of test familiarity and student disability status upon teachers’ judgments of students’ test performance. Sch. Psychol. Q. 22, 115–144. doi: 10.1037/1045-3830.22.2.115

Karing, C., Dörfler, T., and Artelt, C. (2015). How accurate are teacher and parent judgments of lower secondary school children’s test anxiety? Educ. Psychol. 35, 909–925. doi: 10.1080/01443410.2013.814200

Koch, T., Kelava, A., and Eid, M. (2017). Analyzing different types of moderated method effects in confirmatory factor models for structurally different methods. Struct. Equ. Modeling 25, 179–200. doi: 10.1080/10705511.2017.1373595

Koster, M., Pijl, S. J., van Houten, E., and Nakken, H. (2007). The social position and development of pupils with SEN in mainstream Dutch schools. Eur. J. Spec. Needs Educ. 22, 31–46. doi: 10.1080/08856250601082265

Koster, M., Pijl, S. J., Nakken, H., and Van Houten, E. J. (2010). Social participation of students with special needs in regular primary education in the Netherlands. Int. J. Disabil. Dev. Educ. 57, 59–75. doi: 10.1080/10349120903537905

Krull, J., Wilbert, J., and Hennemann, T. (2014). The social and emotional situation of first graders with classroom behavior problems and classroom learning difficulties in inclusive classes. Learn. Disabil. 12, 169–190.

Kwon, K., Kim, E. M., and Sheridan, S. M. (2012). A contextual approach to social skills assessment in the peer group: who is the best judge? Sch. Psychol. Q. 27, 121–133. doi: 10.1037/a0028696

Larson, R. W., Moneta, G., Richards, M. H., and Wilson, S. (2002). Continuity, stability, and change in daily emotional experience across adolescence. Child Dev. 73, 1151–1185.

Machts, N., Kaiser, J., Schmidt, F. T. C., and Möller, J. (2016). Accuracy of teachers’ judgments of students’ cognitive abilities: a meta-analysis. Educ. Res. Rev. 19, 85–103. doi: 10.1016/j.edurev.2016.06.003

Marsh, H. W., Balla, J. R., and McDonald, R. P. (1988). Goodness-of-fit indexes in confirmatory factor analysis: the effect of sample size. Psychol. Bull. 103, 391–410. doi: 10.1037//0033-2909.103.3.391

Marsh, H. W., and Hocevar, D. (1988). A new, more powerful approach to multitrait-multimethod analyses: application of second-order confirmatory factor analysis. J. Appl. Psychol. 73, 107–117. doi: 10.1037/0021-9010.73.1.107

Marsh, H. W., Tracey, D. K., and Craven, R. G. (2006). Multidimensional self-concept structure for preadolescents with mild intellectual disabilities: a hybrid multigroup-mimic approach to factorial invariance and latent mean differences. Educ. Psychol. Meas. 66, 795–818. doi: 10.1177/0013164405285910

McCoy, S., and Banks, J. (2012). Simply academic? Why children with special educational needs don’t like school. Eur. J. Spec. Needs Educ. 27, 81–97. doi: 10.1080/08856257.2011.640487

McDonald, R. P. (1999). Test Theory: A Unified Treatment. Mahwah, NJ: Erlbaum.

Meissel, K., Meyer, F., Yao, E. S., and Rubie-Davies, C. M. (2017). Subjectivity of teacher judgments: exploring student characteristics that influence teacher judgments of student ability. Teach. Teach. Educ. 65, 48–60. doi: 10.1016/j.tate.2017.02.021

Muthén, B. (2002). Beyond SEM: general latent variable modeling. Behaviormetrika 29, 81–117. doi: 10.2333/bhmk.29.81

Muthén, L. K., and Muthén, B. (1998–2017). Mplus User’s Guide 8th Edn. Los Angeles, CA: Muthén & Muthén. doi: 10.2333/bhmk.29.81

Nussbeck, F. W., Eid, M., and Lischetzke, T. (2006). Analysing multitrait-multimethod data with structural equation models for ordinal variables applying the WLSMV estimator: what sample size is needed for valid results? Br. J. Math. Stat. Psychol. 59, 195–213. doi: 10.1348/000711005X67490

Oh-Young, C., and Filler, J. (2015). A meta-analysis of the effects of placement on academic and social skill outcome measures of students with disabilities. Res. Dev. Disabil. 47, 80–92. doi: 10.1016/j.ridd.2015.08.014

Pohl, S., Steyer, R., and Kraus, K. (2008). Modelling method effects as individual causal effects. J R. Stat. Soc. 171, 41–63.

Praetorius, A.-K., Berner, V.-D., Zeinz, H., Scheunpflug, A., and Dresel, M. (2013). Judgment confidence and judgment accuracy of teachers in judging self-concepts of students. J. Educ. Res. 106, 64–76. doi: 10.1080/00220671.2012.667010

Praetorius, A.-K., Koch, T., Scheunpflug, A., Zeinz, H., and Dresel, M. (2017). Identifying determinants of teachers’ judgment (in)accuracy regarding students’ school-related motivations using a Bayesian cross-classified multi-level model. Learn. Instr. 52, 148–160. doi: 10.1016/j.learninstruc.2017.06.003

Prince, E. J., and Hadwin, J. (2013). The role of a sense of school belonging in understanding the effectiveness of inclusion of children with special educational needs. Int. J. Inclusive Educ. 17, 238–262. doi: 10.1080/13603116.2012.676081

Rhemtulla, M., Brosseau-Liard, P. É., and Savalei, V. (2012). When can categorical variables be treated as continuous? A comparison of robust continuous and categorical SEM estimation methods under suboptimal conditions. Psychol. Methods 17, 354–373. doi: 10.1037/a0029315

Ruijs, N. M., and Peetsma, T. T. D. (2009). Effects of inclusion on students with and without special educational needs reviewed. Educ. Res. Rev. 4, 67–79. doi: 10.1016/j.edurev.2009.02.002

Ruijs, N. M., Van der Veen, I., and Peetsma, T. T. D. (2010). Inclusive education and students without special educational needs. Educ. Res. 52, 351–390. doi: 10.1080/00131881.2010.524749

Schwab, S. (2015). Social dimensions of inclusion in education of 4th and 7th grade pupils in inclusive and regular classes: outcomes from Austria. Res. Dev. Disabil. 4, 72–79. doi: 10.1016/j.ridd.2015.06.005

Sijtsma, K. (2009). On the use, the misuse, and the very limited usefulness of Cronbach’s alpha. Psychometrika 74, 107–120. doi: 10.1007/S11336-008-9101-0

Skrzypiec, G., Askell-Williams, H., Slee, P., and Rudzinski, A. (2016). Students with self-identified special educational needs and disabilities (si-SEND): flourishing or languishing! Int. J. Disabil. Dev. Educ. 63, 7–26. doi: 10.1080/1034912x.2015.1111301

Sommer, U., Fink, A., and Neubauer, A. C. (2008). Detection of high ability children by teachers and parents: psychometric quality of new rating checklists for the assessment of intellectual, creative and social ability. Psychol. Sci. Q. 50, 189–205.

Südkamp, A., Kaiser, J., and Möller, J. (2012). Accuracy of teachers’ judgments of students’ academic achievement: a meta-analysis. J. Educ. Psychol. 104, 743–762. doi: 10.1037/a0027627

Südkamp, A., Kaiser, J., and Möller, J. (2014). “Teachers’ judgments of students’ academic achievement: results from field and experimental studies,” in Teachers’ Professional Development. Assessment, Training, and Learning, eds S. Krolak-Schwerdt, S. Glock, and M. Böhmer (Rotterdam: Sense Publishers). doi: 10.1037/a0027627

Urhahne, D., Chao, S.-H., Florineth, M. L., Luttenberger, S., and Paechter, M. (2011). Academic self-concept, learning motivation, and test anxiety of the underestimated student. Br. J. Educ. Psychol. 81, 161–177. doi: 10.1348/000709910X504500

Urhahne, D., and Zhu, M. (2015). Accuracy of teachers’ judgments of students’ subjective well-being. Learn. Individ. Differ. 43, 226–232. doi: 10.1016/j.lindif.2015.08.007

van Ophuysen, S. (2009). Die einschätzung sozialer beziehungen der schüler nach dem grundschulübergang durch den klassenlehrer. [Class teachers’ assessment of children’s social relationships after primary school transition.]. Unterrichtswissenschaft 37, 330–346.

Venetz, M., and Zurbriggen, C. (2016). Intensity bias oder rosy view? Empirische Pädagogik 30, 27–42.

Venetz, M., Zurbriggen, C., and Eckhart, M. (2014). Entwicklung und erste validierung einer kurzversion des “fragebogens zur erfassung von dimensionen der integration von schülern (fdi 4–6)” von haeberlin, moser, bless und klaghofer. Empirische Sonderpädagogik 6, 99–113.

Venetz, M., Zurbriggen, C. L. A., Eckhart, M., Schwab, S., and Hessels, M. G. P. (2015). The Perceptions of Inclusion Questionnaire (PIQ). Available at: http://www.piqinfo.ch (accessed August 7, 2019).

Yu, J., Sun, S., and Cheah, C. S. L. (2016). Multitrait-multimethod analysis of the strengths and difficulties questionnaire in young asian american children. Assessment 23, 603–613. doi: 10.1177/1073191115586459

Zhu, M., and Urhahne, D. (2014). Assessing teachers’ judgements of students’ academic motivation and emotions across two rating methods. Educ. Res. Eval. 20, 411–427. doi: 10.1080/13803611.2014.964261

Zurbriggen, C. L. A., Venetz, M., and Hinni, C. (2018). The quality of experience of students with and without special educational needs in everyday life and when relating to peers. Eur. J. Spec. Needs Educ. 33, 205–220. doi: 10.1080/08856257.2018.1424777

Zurbriggen, C. L. A., Venetz, M., Schwab, S., and Hessels, M. G. P. (2017). A psychometric analysis of the student version of the perceptions of inclusion questionnaire (PIQ). Eur. J. Psychol. Assess. 2017, 1–9. doi: 10.1027/1015-5759/a000443

Conflict of Interest Statement: The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.

Copyright © 2019 Venetz, Zurbriggen and Schwab. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.

OPS/images/fpsyg-10-01637-g001.jpg
Reference
method
. Self-report

Method 2
Teacher report

Trait-specific
method factors Trait factors

CT-C(M-1) Model LD Model





OPS/images/fpsyg-10-01637-t008.jpg
Trait factors: Difference method factors:

Self-report Teacher - self
EMO SOC ASC EMO SOC ASC
Gender (female) 0.25*** 0.11 -0.12*  —-0.10 —-0.01 0.17*
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SEN, special educational needs; LD, latent difference; EMO, emotional inclusion,
SOC, social inclusion, ASC, academic self-concept. Coding: SEN O = without,
1 = with; Gender O = male, 1 = female. *p < 0.05, **p < 0.071 ***p < 0.001.
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LD, latent difference; S, self-report; T, teacher report; T — S, teacher minus
self-report. EMO, emotional inclusion, SOC, social inclusion, ASC, academic
self-concept. All parameters set to O by definition are represented by a dash.

*p < 0.01, ***p < 0.001.
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Trait factors
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SOC-S 0.42%* 1.00

ASC-S 0.50%** 0.28*** 1.00
Trait-specific method factors
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SOC-T 0.05 0.23** 0.70%*
ASC-T —0.05 -0.10 0.51%*

SOC-T ASC-T
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0.477* 1.00

Empty cells indicate non-admissible correlations that are fixed to 0. CT-C(M-1),
correlated trait-correlated method minus one; S, self-report; T, teacher report;
EMO, emotional inclusion, SOC, social inclusion, ASC, academic self-concept.

x50 < 00.001.
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Self 0.90 090 1.00

Teacher 097 0.19 078 0.19 081 0.44

Social inclusion

Self 0.86 086 1.00

Teacher 093 007 086 007 093 027
Acadenmic self-concept

Self 0.83 083 1.00

Teacher 097 0.40 057 041 059 064

CT-C(M-1), correlated trait-correlated method minus one. @Latent correlation with the reference method (,/consistency).
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Spig2 -2.25 ~1.30 0.14 0.72 0.04 - - 0.48 052 052
Spias -2.36 -1.52 -0.02 0.86 003 - - 025 075 075
Spig8 —1.97 —1.57 —0.65 0.60 0.08 - - 0.64 0.36 036
Spiq11 -2.36 —1.48 -0.02 0.89 0.03 - - 021 079 079
Tpig2 —1.97 -055 0.62 021 0.07 0.81 0.04 0.30 0.04 065 0.70
Tpigs —2.09 —1.12 0.41 0.25 0.08 0.90 0.02 0.13 0.06 0.81 087
Tpig8 —1.72 ~1.06 -0.10 0.14 0.06 073 005 0.44 002 054 056
Tpig11 —2.25 -1.10 0.42 0.32 0.07 0.89 0.02 0.10 0.10 0.80 090
Acadenmic self-concept

Spia3 —157 ~0.40 074 0.80 0.03 - - 0.36 0.64 064
Spig6 -1.39 -0.39 1.04 067 003 - - 055 045 045
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N=329. CT-C(M-1), correlated trait-correlated method minus one. Spi, self-report indicator ; Tpigy, teacher report indicator i; TF; trait factor (self-report); M, trait-specific
method factor (teacher report; VC, variance components; SE, standard error; CO, consistency; MS, method specificity; Rel, reliabilty.
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(1) Emotional inclusion 0.91/0.96

(2) Social inclusion 0.42%*%/0.67*** 0.85/0.91

(8) Academic self-concept  0.50***/0.63***  0.28***/0.52***
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Variance 0.84/0.92 0.83/0.89

3 PIQ-S/PIQ-T

0.83/0.96
1.76/0.98
0.65/0.91

Diagonal: reliability coefficients. For identification of the mean structure, the first

threshold of each factor has been fixed to 0. ***p < 0.001.
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(80) Model with explanatory variables 384.82
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CT-G(M-1), correlated trait-correlated method minus one; LD, latent difference; CFI, comparative fit index; TLI, Tucker-Lewis index; RMSEA, root mean square error of
approximation. Az, Chi-square difference tests (with reference to the previous model).
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Category (%) Category (%)
No.  Item (student M sp 1 2 3 4 mv M sp 1 2 3 4 mv
version)
Emotional 1049  3.18 1183 281
inclusion
(epig-s = 0.86;
apig-1 = 0.92)
1 ke going to 264 093 181 283 401 182 03 299 074 30 179 547 234 09
school.
4 I'have no desire to 266 097 1562 240 398 207 03 298 08 55 222 389 310 24
go to school. (-)
7 ke it in school. 267 094 149 213 450 182 06 299 072 24 185 541 228 21
10 School is fun. 252 091 152 307 401 137 03 287 075 33 243 514 182 27
Social inclusion 1385 201 1267 255
(@p-s =0.76;
apia-T = 0.86)
2 I'have a lot of 334 068 12 85 456 444 03 295 080 25 264 438 267 06
friends in my class.
5 Igetalongverywell 343 064 09 55 429 505 03 319 070 18 112 526 337 06
with my
classmates.
8 I feel alone in my 366 066 24 33 201 739 03 335 08 43 100 813 532 12
class. (-)
11 I have very good 343 065 09 61 422 505 03 319 069 12 122 517 331 18
relationships with
my classmates.
Academic 1165 247 1064 362
self-concept
3 I'am a fast learner. 2.83 0.85 5.8 28.6 426 22.8 0.3 261 0.91 12.8 29.8 39.8 16.7 0.9
6 I'am able to solve 272 082 82 264 498 149 06 260 099 152 313 310 219 06
very difficult
exercises.
9 1do wellin my 293 077 40 216 523 222 00 262 099 1568 271 347 213 12
schoolwork.
12 Many things in 319 074 30 103 511 80 06 28 101 12 273 289 313 21

school are too
difficuit for me. (-)

N =829, (+), reversely coded items. 1 = not at all true, 2 = somewhat not true, 3 = somewhat true, 4 = certainly true; MY, missing values. Mean and standard deviation
of the scales (in bold) rely on sum scores.





