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Abstract

Background: Modelling academic self-concept through
second-order factors or bifactor structutes is an important
issue with substantive and practical implications; besides, the
bifactor model has not been analysed with a Chinese sam-
ple and cross-cultural studies in the academic self-concept
are scarce. Likewise, latent structure validity evidence using
network psychometrics has not been carried out.

Aims: The aim of this study is twofold: to analyse (1) the
internal structure of ASC through the Self-Description
Questionnaire II-Short (SDQII-S) in Chinese and Spanish
samples using two approaches, structural equation model-
ling and network psychometrics conducting an explora-
tory graph analysis; and (2) the measurement invariance of
the best model across countries and investigate the cross-
cultural differences in ASC.

Sample: The sample was composed by 651 adolescents.
Seven models of ASC were tested.

Results: Results supported the multi-dimensional nature
of the data as well as the reliability. The best-fitted model
for the two subsamples was the three-factor ESEM model,
but only the configural invariance of this model was sup-
ported across countries. The graph function shows that the
school dimension appears more related to the verbal factor in
the Spanish subsample and to the mash dimension in the
Chinese subsample. Likewise, the relationship between zer-
bal and math factors in Spanish students is non-existent, but
this connection is more relevant for Chinese students.
Conclusion: These two differences may be behind the
difficulty in finding invariance using SEM models. It is a
question of the construct's nature, less related to analytical
phenomena, and deserves deeper discussion.
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INTRODUCTION

Shavelson et al. (1976) developed a complete and unified self-concept theory, in which a general facet
at the apex of the self-concept hierarchy is divided into academic and non-academic components of the
self-concept. Non-academic self-concept is divided into social, emotional, and physical self-concepts; and
academic self-concept into self-concepts in particular subject areas (Mathematics, English, etc.).

Academic self-concept (ASC) 1s an important domain of general self-concept and refers to learn-
ers' knowledge and perceptions about themselves in an overall academic domain (Wigfield & Kart-
pathian, 1991). Students' ASC has received considerable attention in educational research (Arens
et al., 2011) due to its relationship to desirable educational outcomes, such as interest, persistence,
coursework selection, and academic achievement (Parker et al., 2014). Despite the relevance of this
psychological construct, it has proven a particular challenge to find a structural model of ASC ca-
pable of accounting for domain specificity, hierarchy, and/or relations between mathematics and
verbal self-concepts.

Academic self-concept models

The academic section of the Shavelson et al's (1976) model (Figure 1a) was modified into the “Matsh/
Shavelson model” (Marsh, 1990; Figure 1b), which distinguished between general mathematics and
general verbal self-concepts, both represented as higher-order factors that influence ASCs in related
domainsand subjects. The reason for this proposal was thata structural model with one higher-order factor
representing general ASC failed to explain the pattern of intercorrelations among the domain-specific
ASCs. Moreover, general ASC, represented as a first-order factor, was assumed to be simultaneously
influenced by mathematics and verbal self-concepts, although they were either uncorrelated or showed
only a modest positive correlation (Marsh, 1990). In order to test the multi-dimensionality of ASC,
Marsh's group found empirical support for a first-order factor model (Figure 1¢) and showed that it
was reasonably invariant across 25 countries (Marsh et al., 2006) based on PISA database, but they
did not compare several models. Therefore, although this model fitted the data adequately, it should
be evaluated whether it is the most plausible model of those available in the literature. Likewise, Spain
and China were not included. Although the first-order factor model has been extensively studied, the
current research aims to go further and analyse a first-order factor model that allows cross-loadings
estimation (ESEM 3F, Figure 1d) for the first time.

More recently, Brunner et al. (2008) proposed a nested-factor model (Figure 1e) based on bifactor model
theory. The model is an incomplete bifactor model where general ASC is assumed to directly influence
domain general and domain-specific measures of ASCs. In addition to general ASC, a specific mathe-
matics self-concept and a specific verbal self-concept are distinguished to represent the multi-faceted
nature of ASC. General ASC is uncorrelated with mathematic and verbal self-concepts, and the esti-
mated correlation parameter between domain-specific factors is negative, based on students tending to
think of themselves either as a “mathematic” or “verbal” person (Marsh & Hau, 2004). The generaliz-
ability of this model was supported by Brunner et al.'s (2009) cross-cultural research across 26 countries
(China and Spain were not included) and by Esnaola et al. (2018) in a Spanish sample. In the case of
Brunner et al. (2009), two models of ASC were compared, the first-order factor model (without cross-
loadings estimations, Figure 1c) and the incomplete bifactor model (Figure le). On the other hand,
Esnaola et al. (2018) analysed three models: (1) a second-order model, with two first-order factors (ver-
bal and math) and general school factor as a second-order factor (Figure 1a); (2) a second-order factor
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A

(b) Marsh-Shavelson (1990)

(a)
Shavelson et al. (1976)

(d) ESEM 3F

(e) Brunner et al. (2008) (f) ESEM incomplete BIF (g) Complete BIF

FIGURE 1 The seven models compared: (a) The Shavelson et al.'s (1976) second-order factor model (M = wath and

V = verbal as first-order factors and S = general school as a second-order factor); (b) Marsh/Shavelson model (Marsh, 1990), three-
factor CFA model with two second-order factors (Mac = general mathematic self-concept; Vac = general verbal self-concept)
and three first-order factors (math, verbal, and general school); (c) three-factor confirmatory model (CFA 3F); (d) three-factor
model that allows the cross-loadings estimation (ESEM 3F); (e) Brunner et al's (2008) model, incomplete bifactor model with
two specific and correlated factors (wath and verbal) and general academic self-concept (G) as the general factor (incomplete
BIF); (f) the (¢) model but allowing cross-loadings between specific factors (ESEM incomplete BIF); and (g) complete
bifactor model with three specific and uncorrelated factors and G as the general factor (complete BIF).

model with three first-order factors (verbal, math, and general school) and two second-order factors
(general verbal self-concept and general mathematics self-concept; Figure 1b); and (3) the incomplete
bifactor model (Figure 1le).

Taking into account that Brunner et al's (2008) model is an incomplete bifactor model, in this
paper, two more models will be analysed: an ESEM incomplete bifactor model allowing cross-
loadings between specific factors (Figure 1f) and a complete bifactor model with three specific
and uncorrelated factors, and general academic self-concept as the general factor (complete BIF,
Figure 1g).
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Cross-cultural research on academic self-concept

Although self-concept has been broadly studied, cross-cultural differences have not been commonly
analysed. Markus and Kitayama (1991) expressed that “people in different cultures have strikingly
different construal of the self, of others, and of the interdependence of the two. This construal can
determine the very nature of individual experience, including cognition, emotion and motivation” (p.
224). Therefore, culture might determine, at least in part, self-representation in terms of collectivism
and individualism (Chen et al., 2004; Markus & Kitayama, 1991). It is argued that self-conceptions
in individualistic societies are predominantly abstract and decontextualized, while in collectivistic
societies, they tend to be more influenced by the social context (Shweder & Bourne, 1982).

Some authors have claimed that individuals from Western societies have greater self-concept clarity
than their counterparts from Eastern societies (Campbell et al., 1996). Studies have shown that students
of collectivistic cultures, like China, get lower scores on non-academic areas of self-concept, but stand
out in academic ones when compared with students from individualistic cultures, such as Australians
and Americans (Wistlund et al., 2001). In adolescence, Japanese students had a lower self-concept than
Swedish students in verbal (7]2:.21) and general school (7q2= 42), but non-significance differences were
found in mathematic self-concept (Nishikawa et al., 2007). Likewise, Inglés et al. (2009) showed that
Spanish and Portuguese students had higher scores than Chinese students in verbal (d=.25 for Spain and
d=.20 for Portugal) and general schoo! (d= .15 for Spain and 4= .25 for Portugal), while Chinese students
presented higher scores in math than Spanish (¢=.47) and Portuguese (/=.31) students. On the other
hand, Portuguese students had higher scores than Spanish ones in math (d=.14), but as can be seen
most effect sizes were small. However, it is important to emphasize that these studies did not analyse
the measurement invariance of the questionnaire before comparing the means, so the results should be
used with caution because it is a prerequisite to comparing group means (Putnick & Bornstein, 2016).

Nevertheless, there are some studies that have analysed and confirmed the measurement invariance.
Leung et al. (2016) examined the responses of Australian and Chinese high school students finding
small but systematic differences in favour of Australians compared with their Chinese counterparts
(math= —.54, verbal= —.67, and general schoo/= —.87). These authors pinpointed that those results could be
explained by taking into account that collectivism and humbleness are emphasized in Chinese culture
under the influence of Confucian values. In contrast, individualism and values of outperforming oth-
ers are emphasized in Western culture (Kurman, 2003; Li et al., 2006). Hence, Chinese students may
downgrade themselves in relation to others in comparison with American students (Kurman, 2003),
and consequently, group means from these two countries (Australia and China) could not be compared
to generate meaningful interpretations. Marsh et al. (2013) also revealed that students from Arab coun-
tries (Saudi Arabia, Jordan, Oman, and Egypt) showed higher self-concepts than students from Anglo
countries (the United States, Australia, England, and Scotland), since Arab students have been social-
ized to be less critical of themselves in school and family (Abu-Hilal, 2001), and thus, they have a higher
perception of themselves than students from Anglo countries. Considering that the cultural norms
regarding modesty and self-assertion are different, Marsh et al. (2000) also argued that it may not be
appropriate to analyse the mean-level differences across cultures, since cultural differences in modesty
and self-enhancement might affect the mean responses.

Therefore, an important question is whether the structure of self-concept is the same or different
according to cultural context. It seems that individuals from Anglo-Saxon and Furopean countries
perceive different but related domains of themselves (multi-dimensional self-concept), although these
main findings should be tested more exhaustively in other cultural contexts. Specifically, China has
received special attention due to its particular cultural traits based on Confucianism and the pursuit
of the supreme Chinese virtue, jen (Chen et al., 2004). In this regard, Chen et al. (2020) found that de-
spite some cross-cultural variations in self-concept among individuals from Western and non-Western
societies, both European (Spanish) and Eastern (Chinese) individuals perceived themselves by a multi-
dimensional related structure of self-concept. On the other hand, English and Chen (2007) found that
Asian Americans were less consistent in their self-descriptions across relationships contexts than were
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European Americans, but Asian Americans' self-descriptions showed high consistency within this con-
text over time. It seems that, whereas Westerners tend to emphasize global conceptions of the self-
concept that remain consistent across contexts, East Asians tend to elaborate context-specific selves.
However, more research in Eastern countries is clearly needed to clear up all these issues.

The present study

Asshown above, the conceptual and methodological differences regarding the second-order confirmatory
model and the bifactor model of ASC have generated considerable debate due to its important practical
applications: score interpretation cannot be separated from its internal structure and bifactor models
are particularly useful when working with domain-specific subscores (Reise et al., 2010). The latest
findings about bifactor models in the various psychological areas show a better fit for this type of
models compared to second-order confirmatory models (Rodriguez et al., 2016). Thus, from the set
of most representative ASC models, we expect the bifactor with specific math and verbal domains to
be the model that will best fit the data (hypothesis 1). The valuable contribution generated by Brunner
et al's (2009) nested model in the understanding of ASC structure is undeniable. However, instead of
using a full questionnaire, the three best items from each of the 10-item self-concept scales for verbal,
math, and ASC were selected (Marsh & O'Niell, 1984), which was precisely the measure conducted in
the PISA study (Organisation for Economic Co-operation and Development [OECD], 2001). Likewise,
even if the bifactor model was supported across 26 countries (Brunner et al., 2009) and in Spain (Esnaola
et al., 2018), it has not been analysed in a Chinese sample. Finally, the measurement invariance of the
bifactor model was not supported by Brunner et al. (2009) in the 26 countries analysed.

Therefore, it is intended to investigate more precisely the ASC structure by analysing the measure-
ment invariance of the best model between countries. In fact, although there are some cross-cultural
studies on self-esteem, there appears to be few cross-cultural studies on ASC. This is a key issue be-
cause if the measurement invariance of the questionnaire is not supported, mean comparisons are not
allowed. It is mandatory to test the extent to which both the instrument and the psychological meaning
and structure of its underlying constructs are group equivalent (Putnick & Bornstein, 2016). Hence, it
is a relevant goal to analyse whether the structure of ASC is invariant across countries and to compare
the differences in latent means. Taking into account that previous studies have used structural equation
modelling (SEM) to analyse the measurement invariance, in this study we want to go further and use
also a new approach, network psychometrics (NP) conducting an exploratory graph analysis (EGA). To
the best of our knowledge, this is the first study that has analysed the internal structure of ASC with this
approach. Indeed, there is empirical evidence that EGA approach is superior to traditional dimension
reduction techniques (Golino et al., 2021). According to previous research, we do not expect invariance
across countries in the structure of ASC (hypothesis 2).

Therefore, the aim of this study is twofold: to analyse (1) the internal structure of ASC through the
SDQII-short questionnaire (the most validated self-concept measure available for use with adolescents)
in a Spanish and a Chinese sample using two approaches, SEM and NP, conducting an EGA; and (2)
the measurement invariance of the best model across countries and investigate the cross-cultural dif-
ferences in ASC.

METHOD
Participants
The sampling process was carried out on the basis of convenience or incidental sampling (in accordance

with schools' accessibility), and the sample was composed of 651 adolescents from middle-class families
who attended urban schools (public in China and public and semi-private in Spain). Participants where
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from two countries, Spain [# =262, 118 males (45%) and 144 females (55%), M, age 16.50, SD = .87, range
15 to 18] and China [#=389, 160 males (41.1%) and 229 females (58 9%), M =16.55, SD =.64, range
15.10 to 17.92]. No statistical differences were found by gender (X =.82, p= 364) and age (7, -, =-94,
p=.349) between the two subsamples. Likewise, in both countries, the amount of time of math classes/
per week is the same time as language classes; so, although it can be believed that in China schools put
stronger emphasis in math, both subjects are two of significant subjects in the biggest examination,
National Higher Education Entrance Examination. On the other hand, the student sample can represent
the average student population because in both countries, participants are from a medium-size city and
middle-class families. To sum up, this information may indicate with some certainty that both samples
are comparable.

Measure

Self-Description Questionnaire 11-Short (SDQII-S) (Marsh et al., 2005). A shortened version (51 items) of
the original 102-item SDQII (Marsh, 1992; Chinese translation: Hau et al., 2003; Kong, 2000; Spanish
translation: Inglés et al., 2012) was used. This questionnaire is designed to assess adolescent's self-
concept and retains all eleven factors of SDQII with items scored on a 6-point Likert scale (1 = False,
6="True). As the aim of this research involves the ASC, only three scales were used, wah (four items),
verbal (five items), and general school (four items). Reliability indices will be shown later as a product of the
instrument's latent structure analytic strategy.

Procedure

After obtaining Ethical permission from the Committee on Ethics of Research and Teaching (CEID)
from the University of the Basque Country (UPV/EHU) to conduct the study, schools' participation
was requested. Subsequently, the parents were asked for written informed consent to authorize their
children to participate. The questionnaires were voluntary and anonymously completed during
school hours. Research assistants were at classes during questionnaires administration to provide
help to participants.

Data analysis

A descriptive data analysis was previously performed to assess the quality of data and to check the
fulfilment of univariate (Anderson-Darling test) and multivariate normality (Mardia's skewness and
kurtosis coefficients) as statistical assumptions. There were no missing values and, consequently, no
imputation methods were implemented. The first step was to estimate a one-factor confirmatory model
for all ASC dimensions (math, verbal, and general school) before the models' comparison process on the latent
structure of the construct. In this way, we tried identifying possible items with inadequate psychometric
functioning within each of the three factors and considering the two subsamples. After that, we used a
model comparison approach to test the fit of a set of seven latent models with the items of the SDQII-S
(Figure 1): (a) the Shavelson et al.'s (1976) second-order factor model (wath and verbal as first-order factors
and general school as a second-order factor); (b) Marsh/Shavelson model (Marsh, 1990), three-factor CFA
model with two second-order factors (Mac=general mathematic self-concept; Vac =general verbal
self-concept) and three first-order factors (wath, verbal, and general school); (c) three-factor confirmatory
model (CFA 3F); (d) three-factor model that allows the cross-loadings estimation (exploratory structural
equation modelling, ESEM 3F); (¢) Brunner et al.'s (2008) model, incomplete bifactor model with two
specific and correlated factors (math and verbal; incomplete BIF); (f) the e model but allowing cross-
loadings between specific factors (ESEM incomplete BIF); and (g) complete bifactor model with three
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specific and uncorrelated factors (complete BIF). Once the seven models were estimated, we selected
the one that obtained a better fit for each subsample.

After selecting the best-fitted model, we implemented a complete invariance study, including par-
tial invariance, through the Spanish and Chinese subsamples. All SEM models were estimated using
the maximum likelihood method with robust standard errors and a mean-adjusted chi-square statistic
(MLM), given that the items have six-point graded scale and deviations from normality were found
(Viladrich et al., 2017). The direct Schmid—Leiman method with theta parameterization and target ro-
tation for bifactor models was also used, which has been recently identified as one of the best methods
to recover non-hierarchical and hierarchical bifactor structures (Giordano & Waller, 2019). All analyses
were performed using R program (R Core Team, 2022) and the packages ‘Lavaan’ (Rosseel, 2012) and
‘semTools’ (Jorgensen et al., 2022).

With regard to the overall fit indices used, the recommendations of Hu and Bentler (1999) were
followed. Thus, a non-significant chi-square, a Comparative Fit Index (CFI) and a Tucker—Lewis Index
(TLI) = .95, the root mean square error of approximation (RMSEA) =.05 and its 90% confidence inter-
val, and the standardized root mean squared residuals (SRMR) =.08 are indicative of adequate fit. The
power post-hoc analysis for RMSEA index was calculated using the ‘semPower’ R package (Moshagen &
Erdfelder, 2016). This procedure estimates how large the probability (power) of falsifying a model is if it
is wrong, at least to the extent defined by the chosen effect (in this case, we consider .50 as the minimum
value/effect for a loading factor). In general, a power around or above .80 is adequate (Cohen, 1992).

The models' fit comparison takes into account whether or not they are nested or non-nested models.
In general, nested models are those for which the parameter space associated with one model is a subset
of the parameter space associated with the other model; every set of parameters from the less complex
model can be translated into an equivalent set of parameters from the more complex model (Merkle
et al.,, 2016). In this sense, the seven competing models of this study can be considered nested since
they all include the same set of observed variables (the same 13 items); what differs between models is
the number of latent variables. According to this scenario, we applied the Satorra—Bentler scaled chi-
square test (Satorra & Bentler, 2010). Regarding invariance, also a CFI cut-off criterion is considered:
a model comparison is non-significant when the ACFI value is equal to or less than .01 (Cheung &
Rensvold, 2002).

Once the model comparison and the selection of the model with the best fit were carried out, at the
factor level, we computed the Cronbach's alpha (x) and Omega coefficient (w) as reliability indicators of
the latent structure.

To obtain more latent structure validity evidence from another perspective, we used NP and con-
ducted an EGA (Golino & Epskamp, 2016) using the package ‘EGAnet’ (Hudson & Christensen, 2022).
There is empirical evidence that EGA approach is superior to traditional dimension reduction tech-
niques such as exploratory factor analysis (EFA) and even simple or complex confirmatory factor anal-
ysis (CFA; Golino et al., 2021). We implemented the Gaussian graphical model using graphical LASSO
with extended Bayesian information criterion (“glasso”) with the “walktrap” algorithm to select optimal
regularization parameter for the network estimation. We evaluated the fit of the EGA model using the
total correlation of the dataset which high values indicate high interdependence and the Entropy Fit
Index (EFI) with the Miller-Madow correction. The model with a lower EFI value is indicative of best
fit. Unlike the traditional SEM indices (RMSEA, CFI, TLI, and SRMR), we cannot use EFI to assess
the absolute fit of a model but rather as a measure of relative fit between models (Golino et al., 2021).
Also, the small-world statistic serves as indicator of the network as random (values near 1), lattice (values
near —1), and small-world (values between —.5 and .5). Small-world networks have two primary char-
acteristics: a short average path length between nodes (items) and high clustering. If the items of the
network are fully connected, the clustering coefficient is 1 and a value close to 0 means that there are
hardly any connections in the network.

Following the network inference analysis, we conducted a non-parametric bootstrap confidence
interval (#=1000), with the estimation of the correlation stability coefficient, and bootstrapped
difference tests to study the significance of the estimates of the EGA glasso network obtained
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using ‘bootnet’ R package for each subsample (Epskamp et al., 2018). The correlation stability (CS)
coefficient provides a measure to determine whether centrality indices vary significantly between
each incremental case-dropping subset, with CS >.5 indicating appropriate stability. Structural con-
sistency was computed along with item stability under reliability analysis instead of internal con-
sistency using the EG.Anet package. A graphical comparison between the EGA models estimated
for the two subsamples is composed and displayed for visual inspection of the relationships among
all items and latent factors. Finally, we tested the metric invariance (equal loadings) of the EGA
structure obtained across the two subsamples. Checking more restrictive invariance levels is not
yet available using NP. Finally, the non-invariant parameters detected by the two approaches were
compared. The correlation matrix of the items is displayed in Table 1 to facilitate secondary anal-
yses. Data from this study are publicly shared at https://figshare.com/articles/dataset/ASC_invar
iance_SPAIN_CHINA _dataset/23742129.

RESULTS
Preliminary analysis and model comparison approach

Table 1 includes the correlation matrix, the main univariate descriptive statistics of the items of the three
dimensions of ASC, plus the Anderson-Darling normality test. None of the items fitted the normal
distribution in the Spanish or Chinese subsamples (p <.001). We rejected the hypothesis for multivariate
normality using Mardia skewness and kurtosis coefficients: 995.74 (» <.001) and 16.99 (»<.001) for the
Spanish subsample and 1672.92 (»<.001) and 44.06 (»<.001) for the Chinese subsample, respectively.
Failure to comply with multi-variate normality led us to use the MLM method to estimate the
hypothesized latent models.

The first foray into the study of the latent structure of the ASC construct was to carry out a one-factor
independent CFA for each of the three dimensions (#ath, verbal, and general school). Table 2 shows the over-
all fit of all one-factor models and the estimated factor loadings by country. Results indicate an adequate
fit for the three dimensions, with non-significant chi-square tests in all cases (p=.05), except for the
verbal dimension in the Chinese subsample (Yyoyeq> = 12-607, df=5, p=.027); anyway, the model obtained
acceptable results attending the rest of the fit indices (RMSEA =.063, CI90% RMSEA =[.032; .095],
PIRMSEA =.05]=.223, CFI1=.992, TLI=.984, SRMR =.024). Accordingly to these fit, the factor load-
ings were all statistically significant and ranging from .692 (general school2) to 939 (math3) in the Spanish
subsample and from .525 (general schooll) to .891 (verba/3) in the Chinese subsample.

The Omega reliability coefficient is over .80 for the three dimensions in the Spanish subsample
(general school= 892, math= 890, and verba/=.887), explaining 68%, 67%, and 61% of the variance, re-
spectively. These results were similar in the Chinese subsample (verbal=.897, math=.886, and general
school=761), explaining 64%, 66%, and 45% of the variance, except the general schoo/ dimension that
obtained lower values both for reliability and explained variance.

Once we obtained adequate results for the fit of the measurement model of each of the factors of
the ASC construct, we proceeded to estimate the fit of the seven hypothesized latent structures using
a SEM model comparison strategy. The overall fit indices obtained after estimating the seven hypoth-
esized models on the latent structure of ASC for the two subsamples are shown in Table 3. The list of
models appears in descending order from best to worst overall fit. The best-fitted model for the two sub-
samples was the three-factor ESEM model (Figure 1d), with better overall fit in the Spanish subsample
lscaled = 47.864, df =42, p= 247, RMSEA =.023, CI90% RMSEA =[.000; .047], CFI=.997, TLI=.994,
SRMR =.018) than the Chinese subsample (Xscaledzz 140.839, df=42, p<.001, RMSEA =.078, C190%
RMSEA =1[.067; .089], CF1=.955, TLI=.916, SRMR =.041). The RMSEA post-hoc statistical power for
the three-factor ESEM model was .79 and .95 for the Spanish and Chinese subsamples, respectively. The
second and third best results corresponded to the incomplete bifactor ESEM model (Figure 1f) and the
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incomplete bifactor model (Figure le), but in both cases, the fit was worse than that of the three-factor
ESEM model (Figure 1d). Subsequent models are already far from being able to compete for adequately
representing the construct's latent structure.

The next step was to test the invariance of the ESEM three-factor model through the two subsam-
ples. At the first level, configural invariance obtained an adequate overall fit (Xscaledzz 164.25, df=84,
$<.001, RMSEA =.054, CI190% RMSEA = [.044; .064], CF1=.980, TLI=.962, SRMR =.0206), with a
RMSEA post-hoc power of 1.00. The second level, metric invariance, that constrains the factor loadings to
be equal across the two subsamples, obtained an adequate overall fit but slightly worse (Y cyeq> = 228.73,
df=114, p<.001, RMSEA =.056, C190% RMSEA = [.047; .064], CF1=.971, TL1=.960, SRMR =.047),
with a RMSEA post-hoc power of 1.00; the ACFI (.009) was very near to the non-significant difference
(.010), but the Ay test showed significant statistical differences Ay =65.954, Adf=30, p=.00016). Con-
sequently, mean comparisons between countries are not allowed and we tried to explore those non-
invariant factor loadings that were impeding reaching metric invariance.

The partial invariance analysis detected as non-invariant the direct loadings of the items mazh2,
verbal3, general schooll, general school2, and general schoo/4, and the cross-loadings of the werball, verbal3,
and general schoo/l on the math dimension; the math2 item on the verbal dimension, and the items ver-
ball and verbal3 on the general school dimension. A metric partial model releasing those parameters
was re-estimated and obtained a good fit (Xscaledzz 189.81, df=103, p<.001, RMSEA =.051, CI90%
RMSEA =[.042; .060], CF1=.978, TL1=.967, SRMR =.033), with a RMSEA post-hoc power of 1.00. The
chi-square test between the configural and this partial metric model was statistically non-significant
(Ay*=22.933, Adf=19, p=.240), and ACFI (002) was cleatly below .01.

To complete the partial invariance study, we tested the next level, scalar invariance, that constrains
the items intercepts to be equal, but keeping non-invariant factor loadings unconstrained. Scalar in-
variance model obtained a relatively adequate fit (Xscaled2:257'07’ df=113, p<.001, RMSEA =.0063,
CI90% RMSEA =1.054; .071], CF1=.963, TLI=.950, SRMR =.040), with a RMSEA post-hoc power
of 1.00. The chi-square difference test between this scalar and the partial metric model was statisti-
cally significant (Ay*=100.41, Adf=10, p<.001), and ACFI (.015) was cleatly above .01. In a similar
way to the exploration carried out with the factor loadings, we proceeded to detect the invariant and
non-invariant intercepts. The non-invariant intercepts detected corresponded to the items wath2, math3,
verball, verbal2, verbal3, general schooll, and general school4. Once again, the scalar model was re-estimated
by keeping the non-invariant loadings unconstrained and releasing the equality constraint on the non-
invariant intercepts. The fit of the partial scalar model significantly improved (yy.ueq>= 19473, df=107,
$<.001, RMSEA =.050, CI90% RMSEA = [.047; .074], CF1=.978, TLI=.968, SRMR =.033), with a
RMSEA post-hoc power of 1.00. The chi-square difference test between this partial scalar and the partial
metric model was statistically non-significant (Ay*=9.754, Adf=4, p=.05) and ACFI (.000) was cleatly
below .01.

The invariance study process stopped at this point as five direct and six non-invariant cross factor
loadings were detected, as well as seven non-invariant intercepts. These non-invariant parameters in-
validate the possibility of testing the following possible levels of invariance, that is, the equality of the
variances and covariances of the latent factors, the latent means, and the residuals. At this point, we
resorted to NP in order to further explore and understand these partial invariance results.

An alternative way using network psychometrics

Since the fit of a complete metric invariance was not adequate, we used a strategy based on the analysis
of the NP to try to unravel the network of relationships between the items of the three dimensions
composing the ASC construct. The NP algorithms induce a sequence of partitions into communities
(in our case, latent factors), using distance metrics based on the strength (or degree) of the association
between nodes (in this case, items). We conducted an EGA analysis in the two subsamples using all
items of the three ASC dimensions.
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The estimated EGA model perfectly identifies the hypothesized three-factor structure in which
items ascription is adequate in both subsamples. Respecting the model fit, the Miller-Madow correction
for the total correlation of the dataset was .52 for the two subsamples and the clustering coefficient
was .625 and .580 for the Spanish and Chinese subsamples, respectively. The Miller-Madow correction
of the Entropy Fit Index (EFI) obtained very low values for the Spanish (=3.40) and Chinese (—3.59)
subsamples. The R-squared Fit for Scale-free Network, that is, a basal uncorrelated model, was .004
and .002, respectively. The small-world index was .139 for the Spanish and .184 for the Chinese subsa-
mple, indicating the networks are small-world (far from lattice or random networks). All these indices
indicate a good fit of the estimated EGA models.

Although these results were adequate, the next step was to implement a bootstrap EGA that allows
for the consistency of factors and items to be evaluated across bootstrapped EGA results. This proce-
dure provides information about whether data are consistently organized in coherent factors or fluctu-
ate between dimensional configurations. We simulated 1000 bootstrap samples; results indicated that
the three-factor model appeared 100% of the time for the Spanish subsample and all items were 100%
consistently related to the correct factor. In the Chinese subsample, the three-factor model emerged
the 96.4%, a two-factor model the 3%, and a four-factor model the remaining 0.6%. This dimen-
sional fluctuation can be explained by the relationship of general school items to math dimension (general
school2 =4.3%, general schooll =4.2%, general schoo/A=3.1%, and general school3=2.9% of 1000 samples).
Despite this, the structural consistency of the verbal/ dimension was .971, 940 for general school, and 929
for math. The average stability of the items was 1.000 for the math dimension, .982 for verbal, and .962
for general school.

Dimensional consistency and items stability for the three-factor EGA model in the two subsamples
were high, and a configural invariance of the latent structure can be interpreted. But it is important to
compare visually and analytically the relationships between the factors inside the network. The EG.Anet
package includes a graph function for comparing networks that locate the items in the same position in
the space. This way, it facilitates the comparison of the two networks' configurations. Figure 2 shows
a configural difference between the Spanish and Chinese networks; the general schoo/ dimension appears
more related to the verbal factor in the Spanish subsample and to the math dimension in the Chinese
subsample. In addition, the relationship between verba/ and math factors in Spanish students does not
reach enough magnitude to be represented in EGA, but this connection is more relevant for Chinese
students. These two differences may be behind the difficulty in finding complete metric invariance

FIGURE 2 Visual comparison of the EGA models from Spanish (left) and Chinese (right) subsamples.
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using SEM models. It is a question of the construct's nature, less related to analytical phenomena and
deserves deeper discussion later.

Finally, Table 4 shows the EGA factor loadings by subsamples and the metric invariance test item
by item. The EG.Anet package computes the null distribution of loading differences from randomized
samples. There is evidence that the multi-group CFA fails to reject the null hypothesis when it is false
to a greater extent than EGA (Jamison et al.,, 2022). Results indicate that non-invariant loadings with
higher differences between subsamples corresponded to items verba/3 (—.183), general schooll (149), verbal5
(1306), math2 (124), and math3 (121). The classic metric invariance and the EGA metric invariance stud-
ies coincide in pointing out the items math2 and general schooll as non-invariant, but they differ regarding
the items math3 (EGA), verbal2 (SEM), verbal3 (EGA), verbal5 (EGA), general school2 (SEM), and general
school4 (SEM). In short, taking into account the evidence provided by both approaches, eight of the 13
items are under suspicion of non-invariance.

DISCUSSION

Several studies have consistently shown the importance of ASC for learning and other educational
outcomes, such as academic achievement (Marsh & Craven, 20006), interest and satisfaction in school
(Marsh et al., 2005), persistence and long-term attainment (Guo et al., 2015), etc. For example, the
self-enbancement model claims that self-concept is a primary determinant of academic achievement. For
these reasons, it is a relevant goal to analyse the ASC structure across countries, to allow for a fuller
conceptualization of it. Most of the studies have analysed the internal structure of ASC through SEM,
but to the best of our knowledge, nobody has used a different approach as NP. The novelty of this
research is that we have used both approaches, SEM and NP, conducting an EGA. In fact, its use has
been of particular importance, since it has made possible the representation of the differences between
China and Spain with respect to the relationships established between ASC dimensions (verbal/ and math)
and general school self-concept. Some authors (Golino et al., 2021) claim that EGA approach is superior to
traditional dimension reduction techniques such as EFA and even simple or complex CFA. Therefore,
the aims of this study have been (1) to analyse the internal structure of ASC in Spanish and Chinese
adolescents' samples using two approaches, SEM and NP conducting an EGA; and (2) to analyse the
measurement invariance of the best model across countries and investigate the cross-cultural differences

TABLE 4 EGA loadings and metric invariance.

Spanish EGA Chinese EGA Loadings

Items Factor loadings loadings differences P
Mathl Math 321 .352 —-.031 .858
Math2 397 273 124 .008**
Math3 591 470 121 .036*
Math4 378 458 —.080 124
Verball Verbal .282 236 .046 .270
Verbal2 .399 AT7 —.078 .050
Verbal3 294 AT7 —.183 .016*
Verbal4 315 .373 —.058 292
Verbal5 .505 .369 136 .016*
General schooll General school 361 212 149 .002**
General school2 220 184 .036 966
General school3 403 325 .078 314
General school4 515 432 .083 592

*p<.05; #p<.01.
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in ASC. It is important to highlight that some studies that have analysed cross-cultural differences in
ASC do not have analysed the measurement invariance of the questionnaire before comparing the means
(Inglés et al., 2009; Nishikawa et al., 2007); other studies have analysed the measurement invariance,
but the equivalence has not been supported (Brunner et al., 2009); and finally, other studies have been
successful finding the measurement invariance and have had the possibility to compare the means
(Leung et al., 2016). However, it is well known that it is not easy to find the measurement invariance
because people in different countries have different construal of the self. Therefore, it is an interesting
goal to analyse how Spanish and Chinese adolescents conceptualized ASC.

As we have said, the first goal of the study was to analyse the internal structure of ASC through
the SDQII-S questionnaire. Considering that empirical findings about self-concept have been mainly
obtained from studies conducted in Western societies, cross-cultural research questions if those find-
ings can be extended to Eastern societies (Spencer-Rodgers et al., 2009). Thus, to analyse the internal
structure of ASC in a Chinese sample is relevant bearing in mind that it still has not been performed. In
order to fulfil this objective, seven models were tested. This might be considered a strength of our study,
as previous studies have not compared as many models as we have. Marsh et al. (2006) claimed that the
first-order factor model was reasonably invariant across 25 countries, but they did not compare different
models. On the other hand, Brunner et al. (2009) compared two models and Esnaola et al. (2018) evalu-
ated three. Among all of the models, the differences between second-order and bifactor models become
specifically relevant because bifactor models have some advantages over the second-order models: (a)
they allow a differentiated interpretation of academic-related domain self-concept profiles; (b) invari-
ance can be assessed for general and group factors; and (c) the relationship between group factors and
external criteria can be analysed (Chen et al., 20006).

Our results have failed to confirm the first hypothesis, which claimed that the bifactor model would
be the best taking into account Brunner et al. (2009) and Esnaola et al. (2018) studies; the first one
found a good fit to the data of all 26 countries analysed and the later in Spain (Esnaola et al., 2018).
However, it can be helpful to remind that Brunner et al. (2009) did not used the SDQII-S question-
naire subscales, but they selected the three best items for verbal, math, and ASC used in the PISA study
(OECD, 2001). In our study, although Brunner et al. (2008) model has shown a good fit, the best-fitted
model for the two subsamples has been the three-factor ESEM model (Figure 1d), which allows the
cross-loadings estimation. This result cannot be compared with previous studies, where the first-order
model (Figure 1c) has shown a good fit, like in Marsh et al.'s (2006) study in 25 countries or Brunner
etal's (2009) study in 26 countries. It can be important to highlight that Brunner et al. (2009) found that
both models (first-order factor model and nested-factor model) provided a good fit, in the total sample
and in each country-specific data, so both models can be considered an appropriate structural concep-
tion of ASC, although these authors claim that the nested-factor model offered a more differentiated
perspective than the popular first-order factor model on how domain-specific ASCs are associated with
students' characteristics (Brunner et al., 2009). However, the first-order model analysed in those two
studies did not allow cross-loadings estimations, and as we will see later, the items of the different ASC
factors are sometimes related.

Our results mean that the multi-dimensionality of ASC has been confirmed in both countries being
consistent with previous studies (Chen et al., 2020), but the hierarchy has not. However, our results are
in line with those who have failed to find a well-fitting structural model with general ASC at its apex
(Yeung et al., 2000); models including general ASC at the top of the hierarchy have rarely provided a
good fit to the empirical data.

The second purpose was to analyse the measurement invariance of the best model (the three-factor
ESEM model) across countries and to investigate the cross-cultural differences in ASC. Results have
shown that only configural invariance is supported. Thus, taking into account that scalar invariance has
not been supported, it is not possible to compare cross-cultural differences, and consequently, hypoth-
esis 2 has been supported. This result is not a surprise, because as Byrne (2002) claimed, “responses
to self-concept questionnaires will be influenced by a cultural bias that ultimately leads to differential
perceptions of self” (p. 903). This error has been categorized into two types: conceptual non-equivalence
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(self-concept has a different meaning) and weasurement non-equivalence (bias caused by the instrument, e.g.,
because of culturally different response styles; Byrne et al., 2009). In order to control this type of bias,
Byrne (2002) suggested using interviews alongside the established self-concept measures. However, the
use of qualitative data in self-concept remains extremely rare, although in a recent work Rischenpéhler
and Markic (2019) have used a mixed method approach in order to evaluate the culture-sensitive of
ASC. Concretely, they analysed the chemistry self-concept with secondary school students using both
interviews and a questionnaire. It is also significant to highlight that Brunner et al. (2009) did not find
the measurement invariance in either of the two models analysed in their study (the first-order model
and the nested-factor model) across the 26 countries.

Taking into account that we have not found scalar invariance, partial invariance analysis has been
performed. Results have shown that using SEM and EGA, items za#h2 (“I do badly in tests of mathe-
matics”) and general schoo/l (“I get bad marks in most school subjects”) are non-invariant; SEM analysis
shows that verbal/2 (“Work in English classes is easy for me”), general schoo/2 (“1 learn things quickly in
most school subjects”), and general school4 (“1 am good at most school subjects”) are non-invariant; and
EGA analysis shows that non-invariant items are wath3 (“I get good marks in mathematics”), verbal3
(“English is one of my best subjects”), and verba/5 (“I learn things quickly in English classes”).

The reasons for these differences can be multiple, but we do not believe that one of them is about the
differences in the general characteristics between the two subsamples. All participants are mid-range
schools in mid-size cities, so they may represent the average student population in both countries. The
amount of math class time/week is the same time as language classes, so schools put equal weight on
both subjects, and by socioeconomic level, both subsamples include middle-class families. Therefore,
we believe that both samples present an adequate degree of comparability so as not to have biased the
invariance procedure. Likewise, the interpretation of the differential comprehensions of the individual
items is not easy because we have not found previous studies where partial invariance analyses have been
carried out on the items of the SDQII-S questionnaire comparing different countries. Therefore, we
cannot compare our results with previous studies; however, we are going to point out some hypotheses.

Some authors claim that the cultural differences in means level in self-concept can be related to
collectivism and humbleness emphasized in Chinese culture (Leung et al., 2016), the cultural norms
regarding modesty and self-assertion (Marsh et al., 2000), or to be less critical of themselves in the case
of Arab students (Abu-Hilal, 2001). These reasons could be also the key point to explain why people
from different cultures might understand self-concept items in a different way.

If we focus on the two items that both approaches (SEM and EGA) have identified as non-invariant,
we could say that both of them are reverse items. As the author of the SDQ-II himself (Marsh, 1994)
stated, sometimes this kind of items is problematic. Likewise, although SDQII is one of the most reli-
able questionnaire to measure self-concept, it is also true that both items could be interpreted in differ-
ent ways. That is, what does mean “to do badly” or “get bad marks”? For some people “to do badly” or
“get bad marks” can be understood as to fail or do not pass the examinations, whereas for other ones
can be to pass the examinations but with low marks; or for others, it may be when grades are simply
lower than expected (a student may get good matks but not as high as he/she would like considering the
time and energy invested in studying). Likewise, there are another two items that have been identified
as non-equivalent: general school2, “1 learn things quickly in most school subjects” (through SEM) and
verbal5, “‘I learn things quickly in English classes” (through EGA) that refer to the same content. Here
again arises the doubt about what means “to learn quickly,” as it is also a subjective statement. Thus, it
seems that another reason of the results about non-invariant items could be related to bias associated
with test content or its interpretation, that is, conceptual non-equivalence, which is defined as a con-
struct having not the same meaning across groups.

These possible different interpretations of the meaning of some items could be related with the Big
Fish Lite Pond Effect (BFLP; Marsh, 1984), which means that students in selective schools would have
lower ASC compared to those with comparable ability that attend regular or non-selective schools. That
is, this effect states that the ASC of an individual student is based on the student's own academic perfor-
mance levels and also on the average of the performance levels of students in the same school he or she
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attends. Marsh and Hau (2003) probed the BFLPE's cross-cultural generalizability in a very large cross-
cultural study with nationally representative samples of 15-year-old adolescents from 26 countries, and
Marsh et al. (2019) found the same results in 68 countries. In our case, we are not talking about mean
differences, but the understanding of what means “to do badly” or “to get bad marks”; evidently, this
understanding can be also influenced by BFLP effect. Likewise, extending the BFLPE theory, Marsh
et al. (2019) highlighted the paradoxical cross-cultural self-concept effect, which means that country average
achievement has a negative effect on academic self-concept. These two paradoxical effects could be
behind the different understanding about what means “to do badly” or “get bad marks.” In our case,
two countries have been compared, Spain and China.

Related to paradoxical cross-cultural self-concept effect, it can be said that the educational system in China
is more exigent than the Spanish one. As Davey et al. (2007) stated, Chinese university education mark-
edly increases life chances in China, as society is very competitive and the number of university appli-
cants exceeds the number of available places. Competition is fierce, especially for entry into prestigious
universities, through the National Entrance Examination for Higher Education. In consequence, teach-
ers and parents (who have usually high expectations in terms of education) place considerable pressure
on their children to succeed in school (parents' pressure may influence how individuals interpret the
items of SDQII-S), and as a result, preparation for the entrance examination begins at an early age. For
this reason, Chinese children and teenagers spend most of their time studying (in class and finishing
overloaded homework out of school) and report heightened fear of failure. Moreover, this situation is
aggravated by the fact that school failure is traditionally associated with individual, family, and national
shame. Maybe this is the reason that in the last PISA study results (2012, 2015, and 2018), China always
has been clearly in front of Spain. To sum up, as Marsh et al. (2019) claim, contextual effects matter,
resulting in significant and meaningful effects on self-beliefs by local school level (BFLPE) and also at
the macro-contextual country level. Hence, the average of the students' performance level in the same
school, the country average achievement, and the requirements of educational systems, as well as the
personal expectations of individuals (related to conceptual non-equivalence) may influence the differ-
ential understandings of the items.

Since the fit of the metric invariance was not adequate, we used a new strategy based on the analysis
of the NP to see the relationships between the items. The estimated EGA model perfectly identifies the
hypothesized three-factor structure in which items ascription is adequate in both subsamples. However,
the bootstrap EGA has shown that the three-factor model appears 100% of the time in the Spanish sub-
sample, but in the Chinese one this model emerges the 96.4%. If we compare visually and analytically
the relationships between the factors inside the network (Figure 2), the results have shown a configural
difference between the two subsample networks. The general school dimension appears more related to
the verbal factor in the Spanish adolescents, but in the Chinese subsample, it is more related to zath di-
mension. Likewise, the relationships between verbal and math factors in Spanish students do not reach
enough magnitude to be represented in EGA figure, being consistent with some studies (Marsh, 1986,
1990; Méller et al., 2009), but in Chinese adolescents' this connection is more relevant. Therefore, the
results found in Spanish adolescents are in line with the idea that people think of themselves either as
mathematics people or as verbal ones, but not as both (Marsh & Hau, 2004). However, in the Chinese
subsample, it seems that the same idea is not true.

These differences may be behind the difficulty in finding invariance using SEM models. To the
best of our knowledge, this is the first study which has used NP approach to analyse the internal
structure of academic self-concept. As we have said in the beginning of this paper, although the multi-
dimensionality of ASC is well known, it has been a challenge to find a structural model of ASC capable
of accounting the hierarchy and/or the relations between math and verbal self-concepts; and it seems that
these relationships can be different depending on the culture.

This study has some limitations. On the one hand, although the sample size is considered big enough
as the power estimation proofed, it is not as large as could be expected, so it would be interesting to
increase the number of students in the following studies and to use a stratified sample looking for a
better representativeness. On the other hand, cross-cultural studies are scarce. In this study, the ASC
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has been analysed in two countries, one Asian Eastern country (China) and another Western country
(Spain). Hence, in future studies, it would be interesting to add more countries with different cultural
backgrounds, analysing for example one country for each of the eleven cultural clusters that Ronen and
Shenkar (2013) proposed. Finally, cross-cultural measurement invariance has not been supported, so the
need for further research in this area is mandatory; or maybe, researchers simply could reanalyse their
data using NP (conducting an EGA) to verify whether the results found in this paper can be confirmed
in other countries. Another option, as Byrne (2002) and Riischenpohler and Markic (2019) have sug-
gested and developed, would be that self-concept measure and cross-cultural comparison might need a
mixed method (quantitative and qualitative) approach.

Despite these limitations, it could be said that this study have some strengths and its relevance has
both a methodological and a substantive aspect: (1) the methodological aspect consists of presenting
a rigorous analysis strategy on the latent structure (comparing seven models, much more than previ-
ous studies) of a test that combines more classic procedures such as SEM, with cutting-edge proce-
dures such as NP; (2) the applied one refers to the need not to overlook cultural differences that can
vary the definition of the constructs to be measured; that is, to analyse invariance, but not as a purely
mathematical—statistical procedure, but rather as a way of obtaining information that allows us to un-
derstand whether the behaviour of the areas of interest of a construct and its internal relationship is
invariant or not between cultures.

As we have said before, it is not easy to know why some items are non-invariant and we have tried to
explain it taking into account the cross-cultural self-concept theory and its relationships with the high-
est requirement of the Chinese education system and the BFLPE. These explanations could be behind
the differences in understanding of what means “to do badly,
each subsample. One practical implication of this study would be the need to follow the recommenda-
tions of Byrne (2002) and Ruschenpdhler and Markic (2019) that mentioned the convenience of using
mixed-methods (quantitative and qualitative) measures.

This approach will give us the possibility to ask participants qualitatively (in an open question, for
example) what they understand when, for example, they have to answer a question about “to do badly”

LENT3

get bad marks,” “learn quickly,” etc., for

or “get bad marks.” This is related with va/idity evidence based on response processes, which was first considered
explicitly as a source of validity evidence in the Standards for Educational and Psychological Testing (American
Educational Research Association [AERA], American Psychological Association [APA], & National
Council on Measurement in Education [NCME], 1999); that is, we would need more information about
how individuals cope or understand the meaning of the items and answer them (in our case what they
understand about the meaning of “to do badly” or what means “to get bad marks”) to interpret the dif-
ferences that we have found in those items. One option could be to use methods that allow us directly
access to the psychological processes or cognitive operations (think aloud, focus group, and interviews)
to identify elements (words, expressions, response format, etc.) which may be problematic for the test or
questionnaire respondents, or if the researcher intends to identify how people refer to the object, con-
tent, or specific aspects included in the items (Padilla & Benitez, 2014). That information would be very
relevant to analyse the differential understandings or interpretations of items content that participants
do, and try to understand the conceptual non-equivalence.

In summary, the results of this research show that: (1) Results have supported the multi-
dimensional nature of the ASC as well as the reliability of SDQII-S academic subscales; (2) The
three-factor ESEM model has obtained the best fit in both countries; (3) Only configural invariance
has been supported across countries, therefore it is not possible to compare cross-cultural differ-
ences; (4) Partial invariance results showed that eight of the thirteen items are under suspicion of
non-invariance; (5) The estimated EGA model perfectly identifies the hypothesized three-factor
structure. The graph function shows that the general schoo/ dimension appears more related to the ver-
bal factor in the Spanish subsample and to the math dimension in the Chinese subsample. Likewise,
the relationships between verba/ and math factors in Spanish students does not reach a high enough
magnitude to be represented in EGA, but this connection is more relevant for Chinese students.
These differences may be behind the difficulty in finding invariance using SEM models. Therefore,
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it seems that instead of striving to analyse the measurement invariance, it could be more interesting
to understand how the ASC is conceptualized in different cultures; so maybe the present findings
could open a new way to analyse the invariance of the ASC items. The classical way to analyse the
internal structure of ASC has been the SEM approach and as we have seen in the findings of this
study, SEM and EGA approach have shown diverging results about the invariance of the items.
Hence, our results lead to the need for a more comprehensive exploration of data about psycho-
metric latent structure evidence. Therefore, it would be interesting to triangulate the results found
through SEM with the new approach used in this study. We humbly invite all researchers that are
interested in ASC to reanalyse their data to confirm or not our findings in other countries using NP
(conducting an EGA) approach. We should try to clear up, if the differences in the understanding of
the items are related with the content or if they are because we use different techniques or statistical
approaches to analyse that.
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