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Measurement Invariance of central Social Science and Health Constructs
among Syrian, Iraq and Afghan Refugee Groups in Germany

Jasmin Kadel, Natalja Menold, Hagen von Hermanni

Abstract

(Forced) migration is a major issue all over Europe. To assess requirements and needs of
refugees, self-reports such as surveys are a relevant data collection method. Nevertheless,
most measurement instruments are developed and validated in Western contexts. Due to i.e.
cultural and language differences, comparability cannot be taken for granted. With the help of
multi-group confirmatory analyses and here measurement invariance analysis, it can be
assessed if data fulfil prerequisites for statistical comparisons. We test four frequently used
scales within social science and public health research (Brief-Resilient Coping-Scale, Attitudes
towards Democracies, Loneliness, Locus of Control) with regard to their comparability amongst
the three major refugee groups in Germany (Syria, Iraq, Afghanistan). Using data from the
refugee sample of the Socioeconomic Panel (IAB-BAMF-SOEP) we investigate if configural,
metric and scalar invariance — the three in context of survey research relevant types of
measurement invariance — can be supported. For three out of four constructs, we fail to
reproduce the factor solutions, that were suggested in the literature and found therefore
limited configural invariance. Improvement could be reached by weakening theoretical
assumptions about factorial structure. Scalar invariance — a prerequisite for meaningful mean
comparison —was supported for none of the models. We conclude that statistical comparisons
between the different populations are not given or at least restricted in the SOEP refugee
sample.

Public Significance Statement

This study presents results on the possibilities and limitations of comparing several scores
derived from latent scales across the three major refugee groups in Germany. We show that a
direct comparisons of refugees from Afghanistan, Iraq and Syria might be biased, due to a lack
of measurement invariance.
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1. Introduction

Migration in general and especially forced migration is and will remain a major issue all over
Europe and especially in Germany due to several causes such as demographic change, war,
climate crisis and relating thereto environmental damages (Missirian & Schlenker, 2017; Myers,
2017). Thus, integration and enabling social participation of refugees within all the different
societal spheres such as access to the education system, job market, or health care system is
an important and everlasting challenge and opportunity. For this, the process of integration of
refugees, that is their introduction in the new symbolic and value systems such as language,
governmental and institutional functioning, democratic values and new social and professional
roles are crucial (e.g. 1992; Esser, 2006). In this context, data on individual values, knowledge
and behaviour of migrants in a country and their change over time are a relevant source of
information, which can be obtained from surveys. Through this, researcher found, for example,
that many refugees in Germany have experienced violence, are traumatized (Schréder et al.,
2018), suffer more from loneliness and depression (Briicker et al., 2016) and show a higher
need for psychological assistance (Metzing et al., 2020) than Germans.

In order to make such comparisons validly between different populations, it is
necessary that the “principle of equivalence” (Jowell, 1998, p. 169) receives attention within
the whole research process. This includes among others that the measurement instruments
are comparable between the different populations (Hubley & Zumbo, 2011). A basic
prerequisite for valid cross-group comparisons is a bias free and equivalent measurement of
the concepts under investigation. As required by Scheuch (1993) not only the comparability of
question wording or visual design but also a comparable suitability of data for the analysis of
interest should be given. When comparing measurements of different concepts, the bias would
stem from different sources such as the translation mistakes, different understanding or use of
survey questions or absence of comparable concepts in the target language (Stathopoulou et
al., 2019). Taking the modern measurement theory into account, measurement can be defined
as structured observation of so-called latent variables (Mellenbergh, 1994; Markus &
Borsboom, 2013). This means, that a concept or attribute of interest cannot be observed
directly. Instead, researcher develop observable indicators also called manifest variables (e.g.
questions, tests or items) and statistically test measurement assumptions. Item responses are
then explained as causes of variation it the latent variable (reflective model) (Mellenbergh,
1994; Weiber & Mihlhaus, 2014).

Nevertheless, despite ‘principle of equivalence’ is demanded through the whole
research process, in behavioural research a strong bias toward Western, educated,
industrialized, rich and democratic societies has been discussed (Henrich et al., 2010). This
implies that most of the survey instruments are developed and validated in these contexts and
thus may not apply to non-Western settings. Therefore, measurement equivalence cannot be
taken for granted and it is supposed to be assessed. One method to assess the comparability
of data of latent constructs between different populations ex-post is the evaluation of variance,
co-variance and mean structures, which is known as measurement invariance analysis
(Joreskog, 1971; Meredith, 1993). Testing measurement invariance has been broadly used in
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psychological assessment and has been becoming increasing popularity in other disciplines
such as sociology or social sciences (Meuleman et al., 2022; Roberts et al., 2020.

Against this backdrop we examine if measurement invariance is supported between
different populations among diverse concepts available in public data sets which are available
for researcher for secondary analyses. More specifically, we use data of the refugee sample
from German Socio-Economic Panel (IAB-BAMF-SOEP) which is one of the most important data
sources of refugees in Germany. We investigate if important concepts from psychological,
social science and public health research (Loneliness, Resilience, Locus of Control and Attitudes
toward Democracy) are equivalent between the three major refugee groups in Germany. Large
groups of refugees included in the SOEP database originate from Syria, Afghanistan and Iraq.
Therefore, through the systematic testing of different measurement instruments following the
same procedure within one data set, our results portray a broader view about comparability
amongst the major groups of refugees in Germany.

2. Cross-Population Comparability and Measurement Invariance

Lacking comparability can be caused by many sources (Stathopoulou et al., 2019) such as
differences in response process (Tourangeau et al., 2000) leading to differential item
functioning (DIF) (Kline, 2016). However, the cause may already exist at a deeper level. The
concept of interest may not exist in every population, which might especially occur between
strongly different populations. Moreover, it is possible, that distinct indicators are not
associated with the concept in the same way in every population. For example, as Putnick and
Bornstein (2016) describe illustratively, the “frequency of crying, weight gain, and feelings of
hopelessness are indicative of the severity of depression in women, but only feelings of
hopelessness are indicative of the severity of depression in men” (p. 72). If one takes these
three described observable indicators (= manifest variables) to compare the severity of
depression between men and woman, this will be misleading as long as the first two indicators
are not associated with the latent construct ‘depression’ for men. On the basis of these
circumstances, the equivalence of the measurement between populations has to be evaluated
before examining communalities and differences. In general, measurement invariance means
that group membership does not bias the results of comparisons and that across compared
groups respondents with the same true trait level have the same probabilities of providing pre-
specified responses on individual questions (e.g., Meredith, 1993; Millsap, 2011).

The concept of measurement invariance has been developed within the frame of Latent
Variable Modeling (LVM) (Mellenbergh, 1994) and can be evaluated by means of Structural
Equation Modeling (SEM; Joreskog, 1971). With SEM, it is possible to test theoretical
assumptions with respect to measurement by empirical evidence. Particularly with a
measurement model, the associations between the latent variable under investigation and
their observed manifestations can be tested and compared between different groups. There
are different levels of measurement invariance and the support of a certain level allows bias-
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free comparing either correlations or means between groups as follows (Meredith, 1993;
Millsap, 2011; Hox et al., 2015):

The lowest level of measurement invariance is referred to ‘configural’. Configural
invariance is given, if the basic factor model can be reproduced within the different groups.
This means that both, the number of factors — which represent the latent construct — and the
allocation of the indicator questions (manifest variables) to the factor(s) correspond between
the groups. The next level is so called ‘metric invariance’. It is is given, if, additionally, the co-
variances between the manifest and latent variables are equal in the groups under
consideration. This means that the factor loadings of the manifest variables are equal across
groups. This level of invariance is a perquisite to compare correlations between the latent
variables or summarized scores. The next level, scalar invariance, is given, if additionally, the
items intercepts (means) are equal. If scalar invariance is achieved, valid comparisons between
the means of the latent constructs can be made.

3. Methods
3.1. Data

As data basis we used the first three waves of the IAB-BAMF-SOEP refugee sample which were
conducted between 2016 and 2019. Itis an annual survey in which participants are interviewed
repeatedly. Individuals who entered Germany from January 2013 to June 2019 and have
applied for asylum, as well as their household members, are interviewed. The sample was
drawn from the German central foreign registry (Kroh et al., 2016) which allows making
references to the refugee population in Germany. The interviews were conducted face-to-face.
In a first step, we identified all respondents stemming from Syria, Irag and Afghanistan through
a corresponding variable in the data set. Second, we restricted it to people who speak Arabic
or Dari respectively’. Third, as long as the official survey language is German for any
respondent, we further restricted our sample to those who used either ‘written translation
assistance’ to respond to at least 50 per cent of the questionnaire or had ‘help by an
interpreter’ or some ‘other person’ or both (see Table 1). With this procedure we intend to
ensure, that the respondents used the questionnaire in their mother tongue or had an
interpreter respectively or both. For example, 1408 respondents used the written translation
assistance for each question, but had no help by an interpreter or another person.

1 While Arabic is the predominant language in Syria and Iraq, Dari, which is itself Persian dialect and
derived from Farsi, is spoken by the absolute majority of Afghani refugees in Germany and our
sample, respectively.
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Table 1 Translation Assistance

Interpreter
Yes, professional Yes, another No. Total
Interpreter. Person.

Use of Written Translation

Assistance

For each question 25 683 1408 2116
About two thirds of the questions 3 136 259 398
About the half of the questions 1 90 151 242
Less than half of the questions 7 63 - 70
For none of the questions 7 34 - 41
Total 43 1006 1818 2867

Thus, our final dataset comprises 2,867 cases. Additionally, we deleted listwise in case of
missing data. Therefore, specific group sizes vary for each scale and are shown separately
below (Tables 2-5).

3.2. Latent constructs under investigation

We selected measurement instruments for the analyses based on the following considerations.
First, each construct under investigation has to have a relevance in social science or public
health research, especially within the refugee context. Second, each construct viz. latent
variable is supposed to be measured with at least four manifest variables to properly conduct
our analyses.

In the following section, we provide an overview about the concepts and instruments we used
in our analysis. More detailed information can be retrieved from the IAB-BAMF-SOEP Scales
Manual (Jacobsen et al., 2017).

3.2.1. Brief Resilient Coping Scale (BRCS-4)

Within psychology, resilience refers to origins of stress (i.e. trauma) and the ability to cope with
these situations (Kocalevent et al., 2015). The BRCS-4 scale was developed to cope with stress
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in an adaptive manner (Sinclair & Wallston, 2004). It consists of one factor which is measured
by four manifest variables. Jacobsen et al. (2017) report a Cronbach’s Alpha of .60 amongst the
general refugee survey of the SOEP, which is inacceptable low. We achieved a Cronbach’s Alpha
of .64 within our subsample.

Table 2 Brief Resilient Coping Scale

No Question Wording Response Options Nafg. Nirag  Nsyria Ntotal
1 | try to think of how | can change difficult 1 (Totally disagree) to 268 411 1926 1717
situations. 7 (Totally agree)

2 No matter what happens to me, | think | 1 (Totally disagree) to 381 402 1932 2715
have my reactions under control. 7 (Totally agree)

3 | think | can develop further if | deal with 1 (Totally disagree) to 376 405 1886 2667
difficult situations. 7 (Totally agree)

4 | actively seek ways to balance outthe losses 1 (Totally disagree) to 377 402 1923 2702
that have affected my life. 7 (Totally agree)

3.2.2. Attitudes toward Democracies
The construct is supposed to measure democratic values through the (dis-)agreement to

different goals of a democracy. The items used within the IAB-BAMF-SOEP survey are derived
from the World Value Survey (WVS) but were adapted by SOEP. Thus, the scale used within the
SOEP survey consists of six items and the one by WVS only of four items (Items 1-4). The
theoretical background or development procedure has not been documented (cf. Jacobsen et
al., 2017). Furthermore, the response categories were adapted by SOEP to align them with the
style of the survey. SOEP reports a Cronbach’s Alpha .61, whereas our sub-sample solely shows
a Cronbach’s Alpha of .54 for the same 6-ltem-Version and .53 for the WVS 4-Item-Vesion. In

our analyses, we tested both, the original four and the six-item version from SOEP.
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Table 3 Attitudes towards Democracy

No Question Wording Response Options Nafg.  Nirag Nsyria  Ntotal
Intro Do you think that the following
things are what should happen in
a democracy or not?
1 The government taxes the rich and 0 (Should definitely not 320 403 181 2540
supports the poor. happen in a democracy.) to
10 (Should definitely happen
in a democracy.)
2 The people choose their 0 (Should definitely not 341 419 1864 2624
government in free elections. happen in a democracy.)to 1
0 (Should definitely happen in
a democracy.)
3 Civil rights protect the people 0 (Should definitely not 293 400 1803 2496
from government oppression. happen in a democracy.) to
10 (Should definitely happen
in a democracy.)
4 Women have the same rights as 0 (Should definitely not 344 418 1907 2669
men. happen in a democracy.) to
10 (Should definitely happen
in a democracy.)
5 Religious leaders ultimately 0 (Should definitely not 293 385 1699 2377
determine the interpretation of happen in a democracy.) to
laws. 10 (Should definitely happen
in a democracy.)
6 Minorities are protected. 0 (Should definitely not 302 4129 1822 2536

happen in a democracy.) to
10 (Should definitely happen
in a democracy.)

3.2.3. Loneliness

Loneliness is defined as perceived isolation which captures the difference of “desired and

actual social relationships” (Luhmann & Hawkley, 2016, p.943). The Loneliness-Scale used in

the IAB-BAMF-SOEP comprises of one dimension with four manifest variables. The first three

items are based on the short scale of Loneliness by Hughes et al. (2004),> who reports an

internal consistency of Cronbach’s Alpha of .72. The fourth item was added especially for the

2 Please note that the question-wording in English differ between the original scale and the items
used in the SOEP.
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Refugee-Survey by the SOEP (Jacobsen et al., 2017) who report a Cronbach’s Alpha of .70 for
the 4-items versions of the scale. Our subsample Cronbach’s Alpha .78 for the three-item scale
and .69 with additional item.

Table 4 Loneliness

No Question Wording Response Options Nafg.  Nirag Nsyria  Ntotal

Intro How often do you...

1 ...miss the company of others? 1 (Very often); 2 (Often); 399 431 1956 2786
3 (Sometimes); 4 (Occasionally);
5 (Never)

2 ...feel like an outsider? 1 (Very often); 2 (Often); 368 430 1968 2766
3 (Sometimes); 4 (Occasionally);
5 (Never)

3 ...feel socially isolated? 1 (Very often); 2 (Often); 376 435 1977 2788
3 (Sometimes); 4 (Occasionally);
5 (Never)

4 ...miss people from vyour 1 (Veryoften);2 (Often); 401 439 1986 2826
country of origin? 3 (Sometimes); 4 (Occasionally);
5 (Never)

3.2.4. Locus of Control

Originally, the concept of Locus of control captures the extent of which individuals believe that
their lives are the result of their own behavior or that they believe that the things that happen
to them lay outside their control (Rotter, 1966). By Rotter, internal-external Locus of Control
was considered as a one-dimensional construct. The scale used in the SOEP is based on the
scale developed by Nolte et al. (1997). This scale captures the construct in a broader sense and
differentiates four dimensions: internal locus of control (3 items), external locus of control (5
items), attitudes about justice (1 item) and individual vs. collective orientation (1 item). Instead,
Specht et al. (2013) state that seven (1-2 & 6-10) of the ten Items belong to one dimension
whereas Jacobsen et al. (2017) differentiate between the internal (Item 1-5) and (Item 6-10)
external locus of control. Nevertheless, they only report a Cronbach’s Alpha of .18 for the
internal and .45 for the external dimension, which is inacceptable low. Within our analyses we
test the one-dimensional approach proposed by Specht et al. (2013) and the two-dimensional
approach claimed by Jacobsen and colleagues. Within our sub-sample Cronbach’s Alpha of the
7-item- version of .47 and .27 for the 5 internal dimensions and .39 for the external one.
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Table 5 Locus of Control

No Question Wording Response Options Nafg.  Nirag Nsyria Ntotal

1 My life’s direction depends on me. 1 do not agree at all 353 382 1819 2554
7 totally agree

2 When | encounter difficulties in life, | 1 do not agree at all 349 391 1880 2620
often doubt my abilities. 7 totally agree

3 You must work hard to achieve success. 1 do not agree at all 387 421 1954 2762
7 totally agree

4 If you are socially or politically active, you 1 do not agree at all 334 369 1778 2481
can influence social circumstances. 7 totally agree

5 The abilities we have are more important 1 do not agree at all 363 387 1834 2584
than the efforts we make. 7 totally agree

6 In comparison with others, | haven’t 1 do not agree at all 325 380 1812 2517
achieved what | deserved to achieve. 7 totally agree

7 What can be achieved in life is mainly a 1 do not agree at all 373 397 1888 2658
result of fate or luck. 7 totally agree

8 | often find that other people dictate my 1 do not agree at all 357 403 1912 2672
life. 7 totally agree

9 The options that | have in life are 1 do not agree at all 342 379 1805 2526
determined by social circumstances. 7 totally agree

10 1 don’t have much control over what 1 do not agree at all 343 392 1855 2590

happens in my life.

7 totally agree

3.3. Data Analysis

All analyses followed the same procedure and were conducted using Mplus 8.1 (Muthén &

Muthén, 2017): For each construct under investigation, we set out to replicate the modelling

approach(es) described above via multi-group confirmatory factor analysis (MG-CFA) using

maximum likelihood estimation (MLR) due to non-normality of data. More specifically, each

model was identified by freely estimating item intercepts, factor loadings and residual

variances, while setting the latent factor means and variances to 0 and 1 respectively (Byrne,

2011; Kline 2016). Thus, within that first step we examined configural invariance through

examining if the variance in the manifest variables is explained through the same latent factor

in each group. The model fit of MG-CFAs was evaluated using the chi-square test (CMIN), the
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Root-Mean-Square Error of Approximation (RMSEA), and the Comparative Fit Index (CFl)
(Beauducel & Wittmann, 2005). As the chi-square statistic is prone to be oversensitive in case
of larger sample sizes, RMSEA and CFl are additionally used as absolute fit indexes (cf. Kline
,2016). The CFl should be 0.95 or higher, while an RMSEA of 0.08 or less indicates an acceptable
fit (Hu & Bentler, 1999). The Robust Maximum Likelihood estimator (MLR) was used due to the
ordinal nature and non-normality of the data (Muthén & Muthén, 2014). The configural model
as baseline model should provide an acceptable goodness of fit statistic (GOF) to evaluate the
next level of measurement invariance. Metric invariance was evaluated by restricting the
loadings to be equal among evaluated refugee groups, whereas scalar measurement invariance
is evaluated by introducing equality of intercepts into the metric model. Test of measurement
invariance is accessed by model difference test between the configural and metric as well as
metric and scalar invariance respectively (e.g. Meredith, 1993; Millsap, 2011). The differences
between models were evaluated by difference in CMIN (Satorra & Bentler, 2010) and the
changes in RMSEA and CFl. A significant change of chi-square (Meredith, 1993) or a change of
ACFl 2 .010 and ARMSEA > .015 indicate significant differences in model fit (Chen, 2007), and
thus lack of measurement invariance for the nested models. In the case the configural
invariance was violated, we inspected misspecifications looking at the Modification Indeces to
be able to proceed and evaluate next levels of measurement invariance. Mls describe the
decrease of CMIN, if a modification that is a deviation from the initial model, is introduced. This
procedure has been proposed e.g. by Byrne (2011). However, modified models implicate
violations from the initially stated models so that modifications were used only to be able to
inspect potential additional comparability bias due to the differences in loadings or intercepts.

4. Results
4.1. Brief Resilient Coping Scale (BRCS-4)

While testing configural invariance, Chi-Square Test is significant, which was expectable due to
large sample size. CFl and RMSEA point to the acceptable model fit and we assume configural
invariance as established. When restricting loadings to be equal, the change of Chi Square Test
(ACMIN) is not significant. The model fit improves when looking at the change of CFl and
RMSEA. Although this change is above the benchmark, the improved model fit point to given
metric invariance. Thus, also metric invariance is established. When constraining the intercepts
to be equal across groups, the model fit decreases. The change in the Chi-Square value is
significant and changes in CFl is strongly above the cut off point. Due to significant change in
two of three fit statistics and particularly that of CMIN we reject the scalar model. This decision
is supported when looking at the model parameters provided in Appendix. According to Mls,
significantly differing intercepts are given for three items of four between Afghan and Syrian
samples.
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Table 6 Brief Resilient Coping Scale (BRCS-4)

Model CMIN (df) ACMIN (Adf) CFl ACFI RMSEA ARMSEA
Estimate

Configural Model 34.651 0.952 0.072 accepted
(6)***

Metric Model 33.318 4951 0.965 -0.013 0.044 -0.028  accepted
(12)*** (12.994)

Scalar Model 56.205 25.135 0.936 0.029 0.048 0.004 rejected
(18)*** (6.958)***

Note. ACMIN: Sattora Bentler corrected; ***p <.001, **p < .01, *p < .05.

To sum it up, the concept under investigation exists across all three groups. Due to metric
invariance, measurement bias can be excluded as explanation for comparisons of correlations.
Comparisons of the means of latent or summarized scores could not be conducted bias free.

4.2. Attitudes towards Democracy
4.2.1. 6-ltems Version (SOEP)

First, we set out the 6-item solution proposed by SOEP. The Chi-Square Test is significant and
CFI failed the cut-off points for goodness of fit. However, RMSEA point to acceptable fit.
Standardized factor loadings revealed, that Item 5 (see Appendix and Table 3) does not seem
to be a good indicator for the latent construct for any group (factor loading within the groups
are -.247 (p<.01) for Afghans, -.127 (p>.05) for Iraquis, and -.161 (p<.001) for Syrian). With
regard to the content of the item (“Religious leaders ultimately determine the interpretation
of laws”) it is conceivalbe that rather religious convictions than attitudes towards democracies
might cause the anwsers to that item. Thus, we exclude this item and test our new model. Both,
CFl and RMSEA improve. Within that model, RMSEA is accaptalbe and as long as CFl only
narrowly miss our cut-off-points, we just accept the configural model. Therefore, we proceed
in our analysis and constrain the factor loadings to be equal. Changes within Chi-Square are
signifiacant, which shows, that the nested model fits the data significantly worse than the
configural. Furthermore, changes in CFl do not fit the cutt-off points. Looking at the parameters
in Appendix, signficant differences of two of six loadings could be found. Thus, we reject the
metric model. Since proceeding to the evaluation of scalar invariance assumes metric
invariance, we refrain from its evaluation.
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Table 7 Attitudes towards Democracy - 6 Iltem Version (SOEP)

Model CMIN (df) ACMIN CFI ACFI RMSEA  ARMSEA
(Adf) Estimate
Configural Model  111.0520 0.890 0.059 rejected
Config without 15 58.1120 0.922 0.056 Just
(15)*** accepted
Metric 78.4690 71.227 0.900 0.022 0.052 -0.004 rejected

(23)*** (8.661)**

Note. ACMIN: Sattora Bentler corrected; ***p <.001, **p < .01, *p < .05.

Our analyses reveals, that the concept of “attitudes towards democracies” exist across all
groups. Nevertheless, inferential statistical conclusions cannot be made between the groups
as long as metric invariance could not be established.

4.2.2. 4-ltem Version (WVS)

Additional to the SOEP-Version of the scale, we also examine the 4-item version by WVS. Thus,
we further exclude item 5 (“Minorities are protected.”). The absolute fit indices (CFl and
RMSEA) are acceptable and thus, configural Ml is given. Nevertheless, based on changes in Chi-
Square and CFl, we have to reject the metric model again.

Table 8 Attitudes towards Democracy - 4 Item Version (WVS)

Model CMIN ACMIN CFI ACFI RMSEA ARMSEA
(df) (Adf) Estimate
Configural Model 18.2740 0.966 0.048 accepted
Metric Model 35.5790 17.594 0.934 0.032 0.047 -0.001 rejected

(12)%** (16.334)

* %

Note. ACMIN: Sattora Bentler corrected; ***p <.001, **p < .01, *p < .05.

In summary, the construct exists in all groups. The lack of comparability in response behavior
between the groups in relation to higher levels of Ml could be due to the different experiences
of political situation in their countries of origin. In order to improve the MI, one suggestion
would be to state even more clearly that respondents should indicate what should take place
in an "ideal democracy". Another problem could be that respondents are afraid to express
political attitudes (in a questionnaire) because of the political situation in their countries of
origin.
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4.3. Loneliness

With regard to the construct loneliness, the value of CFl is accaptalbe, whearas the Chi-Square
is significant and RMSEA failed the cutt-off-points. Modicifcaion indices suggest that our model
could be improved by allowing a shared covariance of item 2 and 3 for all three groups. With
regard to the similarity of the content of the two itmes (“feel like an outsider” and “feel socially
isolated”, see Table 4), this is conceivable and thus we re-specified our model. In this model,
the Chi-Square Test is not significant. Furthermore, CFl improved and the RMSEA is acceptable.
Thus, the configural invariance is establised and we proceeded with our analyses by testing
metric invariance for the re-specificed model. Changes of the Chi-Square are not significant.
Additional, the changes in CFl and RMSEA are not significant. Thus, we evalute metric
invariance as established and proceed testing the scalar invariance. In the scalar model,
changes of all GOF statistics are remarcable and singificant, so that the scalar invarince is not
exhibited.

Table 9 Loneliness

Model CMIN ACMIN CFI ACFI RMSEA ARMSEA

(df) (Adf) Estimate
Configural 69.6880 0.967 0.106 rejected
Model (6)***
Configural 6.1010 0.998 0.033 -0.073 accepted
ECOV 2/3 (3)
Metric ECOV  19.0360 12.931 0.995 0.003 0.034 0.001 accepted
2/3 (6.255)

(9)*
Scalar Model 198.3160 197.600*** 0.905 0.093 0.114 0.080 rejected
ECOV 2/3 (15)*** (5.254)

Note. ACMIN: Sattora Bentler corrected; ***p <.001, **p < .01, *p < .05.

To sum it up, our re-specified model leads to a reasonable model so that confgural invariance
is partially established. For metric model estimated on the basis of re-specified configural
model, the comparability of factor loadings is given. Hence, scalar invariance is strongly
violated and comparison of latent or summarised mean cannot be assumed to be bias free.

4.4, Locus of Control
4.4.1. Locus of Control

With regard to the 7-ltem-Version, which captures Locus of Control as unidimensional
construct, neither Chi-Square Test, nor CFl or RMSEA are acceptable. Standardized factor
loadings indicate, that Item 1 does not seem to be a good indicator for the latent construct —
across all groups (standardized factor loading within the groups are -.051 (p>.05) for Afghans,
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-.019 (p>.05) for Iragis, and -.036 (p>.5) for Syrian). With regard to the content of the item (“My
life’s direction depends on me.”) this result is quite unexpected as long as this item presents
straightforward the core of the concept (see 3.2.4.).

The reason why exactly this item does not load on the construct might be related to our
specific populations. All groups share the characteristic that they are refugees. Since flight
is a life-changing and externally cause experience, it is reasonable that this item does not
represent the same latent construct as items as i.e. “You must work hard to achieve
success” within this population. Based on this considerations, we exclude ltem 1. The Chi-
Square Test is still significant in our re-specified model, but CFl and RMSEA improved. RMSEA
is now acceptable. As long as CFl only slightly miss our cut-off points, we just accept this model
and take configural invariance as partly established. Thus, we set out the metric model.
Differences in Chi-Square are not significant. Additionally, changes in CFl and RMSEA are
acceptable. This indicates that our metric model fits the data not worse than the configural
one. Thus, we accept the metric model. Based on the results of Chi-Square difference Test, the
significant difference in CFl and numerous indications to non-comparable intercepts
(Appendix) we reject the Scalar Model for seven items representing a latent dimension.

Table 10 Locus of Control

Model CMIN (df) ACMIN CFI ACFI RMSEA ARMSEA
(Adf) Estimate
Configural Model 712.888 0.811 0.056 rejected
(63)***
Configural Model  74.0280 0.920 0.043 Just
without Item 1 (27)*** accepted
Metric Model  87.9780 16.270 0.913 0.007 0.039 -0.004 accepted
without Item 1 (37)%** (13.697)
Scalar Model 138.3540 53.282 0.844 0.069 0.046 0.007 rejected
without Item 1 (47)***  (9.955)***

Note. ACMIN: Sattora Bentler corrected; ***p <.001, **p < .01, *p < .05.

4.4.2. External Locus of Control

Next, we intend to test the External Locus of Control Model independently. The value of RMSEA
is good and as long as CFl misses our cut-off point only slightly, we just accept the configural
model. Testing the metric model leads to significant increase of CMIN and big changes in CFlI.
Thus, we reject the metric model.
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Table 11 External Locus of Control

Model CMIN ACMIN CFI ACFI RMSEA ARMSEA
(df) (Adf) Estimate
Configural Model 33.6090 0.942 0.037 Just
(15)** accepted
Metric Model 64.9630 30.997 0.870 .072 0.044 .007 rejected

(23)***  (9.016)***

Note. ACMIN: Sattora Bentler corrected; ***p <.001, **p < .01, *p < .05.

4.4.3. Internal Locus of Control

Last but not least, we set out the 5-item solution which captures Internal Locus of Control as a
distinct construct. The Chi-Square Test was significant and CFI failed the cut-off points for
goodness of fit. Thus, we have to reject this model even though RMSEA point to acceptable fit.
Standardized factor loadings revealed, that Item 2 does not seem to be a good indicator for the
latent construct (factor loading within the groups are .088 (p>.05) for Afghans, .076 (p>0.05)
for Iraquis, and .012 (p>.5) for Syrian). Comparing this items with the others shows that it is
reversed. Thus, we decided to exclude this item. With our new model, we achieved perfect fit
for CFl and RMSEA and non significant result for the Chi-Square Test. Thus, configural
invariance is established. For the metric model, changes in Chi-Square are significant.
Furthermore, the changes in CFl and RMSEA are too strong. Thus, we had to reject to metric
model.

Table 12 Internal Locus of Control

Model CMIN (df) ACMIN CFI ACFI RMSEA ARMSEA
(Adf) Estimate

Configural 62.0230 742 0.058 rejected
Model (15)***
Configural 3.7430 (6) 1.000 0.000 accepted
Model without
Item 2
Metric Model 17.9140%** 14.047 .955 .045 0.023 -.023 rejected
without ltem 2 (12) (7.738)**

Note. ACMIN: Sattora Bentler corrected; ***p <.001, **p < .01, *p < .05.
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5. Discussion

Based on data from the IAB-BAMF-SOEP refugee sample, we tested measurement invariance
between refugees from Syria, Afghanistan and Iraque of the four constructs Resilience,
Attitudes towards Democracy, Loneliness and Locus of Control. As long as different factorial
structures were proposed within the literature for some of the constructs, we set out not only
four, but seven models with different factorial structures: one for resilience and one loneliness,
two for attitudes towards democracy and three for the concept Locus of Control. For these
seven models, even the lowest level of Ml (configural), was established only for the Brief-
Resilience-Coping-Scale, the WVS-Version of Attitudes towards Democracy and External Locus
of Control. Thus, only for these three models, we can assume the existence of comparable
concepts across the refugee populations. With regard to the other models, we had to reject
the comparability of the concepts between our groups. Metric invariance was only established
for the BRCS and had to be rejected for Attitudes towards Democracy. Thus, only for BRCS,
meaningful comparisons of correlations can be made. We could not establish scalar invariance
for any of the models derived through literature. Thus, comparisons of means amongst the
three major refugee groups in Germany, as they are often used within analyses, might not be
valid for any of the instruments

We examined non significant factor loadings and modification indices to detect
potential causes of the lacking invariance based on our data and re-specified some of the
configural models. By this procedure, we were able to establish configural invariance for the
modified models for all scales. Causes and thus re-specifications were different and comprises
the following. With regard to Loneliness, we allowed a correlated covariance between two
items, based on modification indices and a content-related considerations. For the SOEP-
version of Attitudes towards democracy, Locus of Control and Internal Locus of Control, we
excluded items with low or non-significant factor loadings. With regard to Attitudes towards
democracies and Locus of Control, we assume that the content of the respective item is not
appropriate for the latent construct within the refugee populations. For the removed item of
the Internal Locus of Control Scale, we assume a methodological cause. This is because the
problematic item is reversed in comparison with all other items. Surprisingly, the reversely
coded item exhibited problems within the Internal Locus of Control Scale, but not in the entire
Locus of Control Scale. Vice versa, the item which we had to exclude from the global Locus of
Control Scale, were not associated with anomalies within the Internal Locus of Control Scale.

The problems with respect to the configural models are rather general and comparable
across all refugee groups. Thus, there has been no specific problems caused by language or
culture which resulted in common re-specifications in all groups. The models derived through
the literature do not suit every group in comparable manner. A reason might be, that all the
constructs were developed and validated within Western, educated, industrialized, rich and
democratic societies (Henrich et al., 2010) and thus are not easily applicable to other contexts
or populations. As long as we had no appropriate control group to test this hypothesis, it should
be addressed in further research. Additionally, based on the data structure, we were able to
discover if certain items do not fit the construct. An analysis of whether additional indicators
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should be included to more suitable represent the construct within the populations cannot be
performed through Ml analyses. This should be addressed in further research.

To sum it up, the IAB-BAMF-SOEP is one of the important data sources for the research
on refugees in Germany. Established constructs from various scientific disciplines are surveyed.
The data is freely available and thus often used by researcher. Results of analyses are used for
as basis for political decisions. As our analyses show however that results for comparisons
when using these data might be limited doe the bias in measurement.
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Appendix
Standardized Model Parameters of the Configural Model by Group

Afghanistan Irag Syria
Indicators A T A T A T
BRCS-4S
1 595%** 5.983*** 549%** 4.967*** .538*** 5.213%**
2 AS56%F* 4.762%%* .382%** 4.055*** 405 ** 4.001***
3 .868*** 5.304%** TJ12%** 5.502%** TJALHE* 5.412%**
4 TAG*E* 5.835%** 660%** 5.153%** 597 ** 5.935%**
AtD
1 S571xx* 1.997%** 285%** 4.098*** 246%** 3.448%**
2 A28*** 5.167*** 675%** 9.128%** 696 ** 10.113***
3 S11xx* 3226%** 620%** 7.314%** 657 *** 6.556%**
4 T22%** 2.425%** S512%x* 7.635%** S 7.438%**
6 689 ** 2.626*** 691 H** 10.979*** 719%** 8.625%**
AtD WVS
1 661*** 2.004*** 316%** 4,095%** 222%** 3.444%**
2 AB7*** 5 170¥** 718%** 9.120%** .810*** 10.157***
3 A5 xH* 3.263%** 631 *** 7.270%** 626*** 6.553%**
4 B49*HE D APG¥A* ASTFx* 7.622%** 361 *** 7.439%**
LONE
1 9071 *** 2.099*** .930%** 2.290%** 872xH* 2.266%**
s2 .580%** 2.598%** .629%** 2.784%** 595 #* 2.859%**
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3 AQ7*** 2.483*** S57%** 2.888*** 553%** 2.951%**
4 .345%** 2.024*** 34p%** 1.821%%* 252%%* 1.701%**
LOC

2 275%** 2.862*** .307** 2.900*** .335%%* 2.868***
6 .358%** 2.227*** .395%** 2.009*** 262%%* 1.986%**
7 .383%** 2.480*** S561F** 2.278*** .358*** 2.036***
8 A5 H* 1.493%%* .149 1.223%%* .356%** 1.220%**
9 597 ** 1.981%** A415%* 1.668%** AQQXH* 1.534%*x*
10 .632%** 2.038*** .314* 1.9471%%* AQ8*** 1.862%**
LoCe

6 .393%** 2.233%x* .386%** 2.010%** 31qxH* 1.986%**
7 .350%** 2.482%** .679%** 2.281%** A400*** 2.035%**
8 AQ9*** 1.489%** .080 1.223%** 315%** 1.219%**
9 279** 2.862%** .336%** 2.900%** .358*** 2.868%**
10 BL1H** 2.037*** .195%* 1.947*** 351%** 1.862%***
LoCi

1 A27** 5.414%** 706%** 5.422%** .853*** 5.631%**
3 .365** 6.804%** 586%** 6.392%** 285 ** 6.494%**
4 967 *** 5.879%** 493* 5.119%** .853%** 5.320%**
5 710*** 5986%*** 562** 5.273%** .319%** 5.200%**

Note. A loadings; T intercepts; f: Factor; &: correlation; ***p < .001, **p < .01, *p < .05.

Bold: equality of parameters is associated with Mls > 3.84 (Critical Value of CMIN for df = 1).
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