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e population of many nations. Some studies also show that some groups perform par-

ticularly poorly (e.g. women, persons with migration background and/or low level of
education). These differences are often attributed to different individual characteristics
such as abilities, dispositions or socialisation patterns. However, available research also
suggests that even after controlling for them, a quite large portion of the performance
differences between the various groups of test-takers remains unexplained. One
explanation for performance gaps in financial literacy might be that differences in test
scores could also be evoked by the test instruments itself and may thus, at least in part,
be interpreted as testing bias. In this paper, we present a newly developed Situational
Judgement Test, which is focused on financial competence. For this test, we examine
whether differences between groups are attributable to individual differences or due
to a test bias. To analyse a possible test bias, we tested one facet of financial literacy
(with three factors: control of one’s financial situation, budgeting and handling of
money) related to everyday money management for measuring invariance for differ-
ent groups. If measuring invariance could be assumed, we analysed group differences
by calculating t-tests. Results show that two factors of the test show measurement
invariance for all groups considered (gender, migration and educational background,
opportunities to learn). Group comparisons are thus possible and potential differences
are not due to a test bias. For one factor, we can only assume measurement invariance
for the group with/without migration background and with/without opportunities to
learn in financial topics. When we look at group differences, we find that in contrast to
the findings of many previous studies, the analysis of the mean differences does not
show any systematic deficits in financial literacy for specific groups.

Keywords: Financial literacy, Situational judgement test, Measuring invariance,
Gender, Migration background, Educational background, Opportunities to learn

. © The Author(s) 2020. This article is licensed under a Creative Commons Attribution 4.0 International License, which permits use, sharing,
@ Sprlnger O pen adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the original author(s) and
— the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or other third party material
in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line to the material. If material
is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory regulation or exceeds the
permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this licence, visit http://creativeco

mmons.org/licenses/by/4.0/.


http://orcid.org/0000-0002-0967-7224
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s40461-020-00103-x&domain=pdf

Wuttke et al. Empirical Res Voc Ed Train (2020) 12:18 Page 2 of 21

Introduction

The current societal and economic landscape is characterized by a growing degree of
complexity, increasingly risky and globalised marketplaces as well as a high diversity of
available financial products. In addition, a wide-ranging transfer of risk has occurred
from governments and employers to employees and consumers (e.g., reduced state-
supported pensions and health-care benefits in many countries). This imposes onto
individuals the responsibility to care for their own financial security in case of, for exam-
ple, illness, unemployment or retirement. Furthermore, if individuals use the services
of financial intermediaries/advisors, they need to understand what is being offered to
them (Aprea et al. 2016). Against the background of these requirements, the issue of
finance-related knowledge, skills and attitudes—usually termed as financial literacy—is
increasingly attracting the attention of politicians and scientists. A high level of finan-
cial literacy is considered as being conditional for sound financial decisions as well as
one protective factor to avoid over-indebtedness and to provide for illness and old age in
order to secure personal financial prosperity (e.g., Braunstein and Welch 2002; Lusardi
and Mitchell 2014). Besides its influence at the micro level (individual life), financial lit-
eracy is also considered important when it comes to macro level concerns such as finan-
cial stability (e.g., Mitchell and Lusardi 2015).

Due to the relevance of the topic, numerous national and international surveys and
empirical studies (e.g., Allianz 2017; OECD 2017) have been conducted in recent years,
showing that financial illiteracy seems to be a widespread phenomenon in the popula-
tion of many nations. These studies also show that some groups often perform particu-
larly poorly. This is primarily the case for women as well as for persons with migration
background and/or a low level of education (e.g., Bucher-Koenen et al. 2017; Happ and
Forster 2019). These differences are often attributed to different individual dispositions,
such as interest in financial issues (e.g., Brown and Graf 2013; Lithrmann et al. 2015)
or differences in socialisation patterns and learning opportunities (e.g., Rinaldi 2017;
Rudeloff 2019). However, despite the fact that all these aspects are plausible and show to
have a certain explanatory power, available research (e.g., Fonseca et al. 2012; Greimel-
Fuhrmann and Silgoner 2018; Rudeloff et al. 2019) also suggests that even after consid-
ering them, a quite large portion of the performance differences between the various
groups of test-takers remains unexplained. Consequently, further research on alterna-
tive explanations is required. One explanation for performance gaps in financial literacy
might be that differences in test scores could also be evoked by the test instruments itself
and may thus, at least in part, be interpreted as testing bias of (conventional) financial
literacy measurements. Those measurements typically take the form of knowledge ori-
ented multiple-choice questions, as for example the widely used “big three” or “big five”
financial literacy questions developed by Lusardi and Mitchell (2011).

However, there is a clear research gap on the question of test bias in measuring finan-
cial literacy. This is quite surprising, not only because conventional financial literacy
measurements have been criticised for quite a long time (e.g., Remund 2010; Huston
2010), but also because testing biases have been discussed intensively in psychological
assessment research under the notion of “test fairness” for many years (e.g., Melikyan
et al. 2019). Moreover, bias-induced disparities of test performance have been found in

related domains, such as mathematics and economics (e.g., Asarta et al. 2014; Reardon
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et al. 2018; for a recent review see also Siegfried and Wuttke 2019). If unaccounted for,
testing biases may result in inappropriate diagnosis, treatment, placement, or denial of
services/positions (e.g., Dilworth-Anderson et al. 2008).

The reasons for choosing a Situational Judgement Test (SJT) for our studies have been
explained in detail elsewhere (Wuttke and Aprea 2018), therefore we will only outline
them briefly here. In many test situations, knowledge tests are used to evaluate financial
literacy of test takers. With these results, it is then tried to predict behaviour in later
real life situations. The problem with this approach is that there usually is a gap between
knowing and doing and that test results that represent knowledge do not necessarily
predict later behaviour (e.g., Fernandes et al. 2014; Tang et al. 2015; Kaiser and Menkhoff
2017). SJTs, however, represent a type of psychological test that presents test takers with
realistic, hypothetical situations or scenarios and asks them to identify the most appro-
priate response or rank the responses in the order they feel is most suitable (e.g. Kah-
mann 2014; McDaniel and Nguyen 2001; Whetzel and McDaniel 2009). Later behaviour
in real situations can be inferred from these decisions. It is assumed that SJTs measure
the participants’ procedural context-specific knowledge and situational decision-making
ability (Kahmann 2014, p. 49). Detailed information on the different forms of SJT and
the test development can be found in Wuttke and Aprea (2018). Since we use this new
test form (at least “new” in the area of financial literacy) in our studies, we will examine
in this paper whether this type of testing can reduce or eliminate differences often found
in conventional tests with disadvantages for women, people with migration background,
those with lower educational qualification and those with less opportunities to learn in
financial topics.

We proceed as follows: In chapter two, we describe the state of research on financial
literacy and especially focus on factors that differentiate performance in financial liter-
acy (gender, migration background, educational background, opportunities to learn). We
then outline the research questions and the study design (Sect. 3), and present results
of the study (Sect. 4). These results as well as the limitations of the study are then dis-
cussed, and conclusions with regard to further steps are drawn (Sect. 5).

Different results in financial literacy for specific groups

Studies that measure financial literacy of (young) adults indicate that a large group of
these seem to have a considerable lack of knowledge in finance related topics and consid-
erable difficulties in making proper financial decisions (e.g., Gramatki 2017; Ergiin 2017;
Lusardi and Mitchell 2014; Happ et al. 2018; Rudeloff et al. 2019; Strombéck et al. 2017).
Although different financial literacy tests are used in these studies and thus partly dif-
ferent test formats besides the classic multiple-choice items (e.g., Gramatki 2017; Happ
and Forster 2019; Lusardi et al. 2014; Rudeloff 2019; Strombéack 2017) or true—false items
(Tang et al. 2015) are used, results of the studies show rather unanimously that financial
literacy appears to differ in terms of various socio-demographic factors and educational
background.

Gender
Regarding socio-demographic data, results of most studies indicate a gender effect and
generally men perform better than women in financial literacy tests (Chen and Volpe
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2002; Lusardi and Mitchell 2011, 2014; Hung et al. 2009; Atkinson and Messey 2012;
Woodyard and Robb 2012; Agnew et al. 2013; Bucher-Koenen et al. 2014; Lusardi et al.
2014; Schuhen and Schiirkmann 2014; Agnew and Harrison 2015; Almenberg and
Dreber 2015; Filipial and Walle 2015; Bannier and Neubert 2016; Ergiin 2017; Gramatki
2017; Hasler and Lusardi 2017; Killins 2017; OECD 2017; Strombéck et al. 2017; Forster
et al. 2018; Greimel-Fuhrmann and Silgoner 2018; Happ et al. 2018; Preston and Wright
2019). While most studies find these differences when the construct is modelled one-
dimensionally' (Rudeloff et al. 2019), there are some studies that model financial literacy
multi-dimensionally and find differences in partial facets in favor of women. It is inter-
esting to note that this gender gap seems to persist across different age groups (Lusardi
and Mitchell 2014; Happ et al. 2018; Rudeloff et al. 2019) and even a better educational
background of women is not always able to overcome the gender gap (Mahdavi and Hor-
ton 2012).

Only a few studies show—at least partially—no gender differences (e.g., Hill and
Asarta 2016; Walstad et al. 2010; OECD 2017; Strombéck et al. 2017) or point to advan-
tages for women compared to men in some facets of financial literacy, especially if other
factors are considered simultaneously. Forster et al. (2018) show in a sample of over 1000
young adults that women perform significantly worse than men in banking, everyday
money management and insurance, but that this effect disappears when controlling for
interest and media use. Schiirkmann (2017) tested students between 14 and 17 years of
age in six areas of financial literacy and found that men only significantly outperformed
women in the area of debt. In a study by Rudeloff et al. (2019), female participants per-
form better in money and payments and insurance, while male subjects perform better
in savings and monetary policy. There are no differences in the facet loans. Some PISA
results show a country specific gender gap. Women score lower than men only in Italy.
In Australia, Lithuania, Poland, Slovakia, and Spain, on the contrary, girls perform sig-
nificantly better (OECD 2017). The 2018 PISA study shows no systematic differences in
favour of male participants (OECD 2018).

Migration background

Another factor that differentiates between the performance of test-takers in financial lit-
eracy tests is their migration background (e.g., Gramatki 2017; Happ et al. 2018; Rudeloff
et al. 2019; Happ and Forster 2019). This effect is explained by the fact that immigrants
often have a poorer economic background and parents who work in lower-skilled jobs
or who do not speak the test language at home. Some studies, which not only look at a
global specification of migration background but rather take into account in which gen-
eration the migration has taken place, find that the strongest negative effect is recorded
for the first-generation immigrants. And the effect decreases continuously with the sec-
ond- and third- generation immigrants (Gramatki 2017). A definite limitation is that dif-
ferent definitions of the construct financial literacy are used across the studies and the

! One-dimensionality of a construct is given, if there are no further differentiations within the construct. Multidimen-
sionality is assumed if theoretically and/or empirically differentiable substructures can be assumed within a comprehen-
sive construct (e.g. financial literacy). In our test we distinguish the dimensions "financial literacy relevant for individual
decisions” vs. "financial literacy relevant for societal decisions". Within these dimensions we model different facets, e.g.
in the individual dimension the facet "planning and managing financial decisions of everyday life". Moreover, each of the
facets contains several factors.
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operationalisation of migration background varies. Furthermore, the studies are from
different countries. Therefore, results are not fully comparable. Nonetheless the stud-
ies show, that migration background plays a significant role and can be systemized as
follows: The language spoken at home and/or the country of origin has an effect on the
test scores in financial literacy. While Ali et al. (2016) find a positive effect of a language
other than the national one spoken at home, most other studies report significant nega-
tive effects on test scores in financial literacy if the language spoken at home is not the
national one and/or if the participants themselves or their parents have a different coun-
try of origin than the country of residence (Driva et al. 2016; Gramatki 2017; Happ and
Forster 2019; OECD 2014, 2017; Worthington 2006). Brown and Graf (2013) and Cam-
eron et al. (2014) operationalize migration background as mother tongue of the par-
ticipants. Both studies find that native speakers perform significantly better in financial
literacy tests. Chen and Volpe (2002) can show that there is a small, yet not significant
negative effect of migration background (nationality and race of participants) on the test
scores. Khan et al. (2019) report that immigrants score lower than natives in financial
literacy tests.

Educational background

A further influencing factor on financial literacy is the educational background. Young
adults with a higher level of education such as a Master’s or PHD degree, appear to have
higher financial literacy (e.g. Lusardi and Mitchell 2014; Gramatki 2017; Ergiin 2017).
One study indicates that, if only a Bachelor’s degree has been obtained, this has a nega-
tive effect on financial literacy (Ergiin 2017). Other studies that do not include the degree
in their explanatory models, but use the number of attended school years, achieve quite
inconsistent results. Some of them refer to negative effects (Kaiser and Menkhoff 2017;
Happ et al. 2018) others to positive effects of years at school (Gramatki 2017; Strombaéck
et al. 2017). This is understandable as the extent of school attendance alone, without
knowledge of the contents covered, is not very meaningful.

Opportunities to learn

There is some evidence that there might be an influence of learning opportunities in
finance-related topics on the test scores. Studies that include this aspect usually focus
either on formal learning opportunities such as attended courses in school or univer-
sity or on informal learning opportunities such as discussions with parents, television
reports on the topic, newspaper articles etc. Some studies also ask how respondents—
independent of curricular offers—inform themselves about finance-related topics (infor-
mal learning opportunities, e.g. by reading newspapers, consulting counselling services,
asking parents etc.). In this respect, studies generally point to a positive impact of learn-
ing opportunities on financial literacy (Rudeloff et al. 2019; Kaiser and Menkhoff 2017).
Rudeloff et al. (2019) can show furthermore, that male and female participants profit
differently from learning opportunities. Although it may seem trivial that students who
had more learning opportunities perform better than those who had fewer opportuni-
ties, we will nevertheless test for measuring-invariance for this variable. The reason is
that—if we can show that the test works structurally similar for both groups (more or
fewer learning opportunities)—this provides a good basis for using the test before and
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after an intervention and thus for reliably measuring knowledge gains. As a limitation,
it must be said that this is only possible for the analysis of the effects of formal learn-
ing opportunities, only there can a clear distinction be made between intervention and
control group. In the case of informal learning opportunities, there are clear limitations
because it is not possible to form distinguishable groups.

In summary, previous studies suggest to some extent that gender, migration back-
ground, educational background and learning opportunities can cause differences in the
level of financial literacy. However, it is unclear whether these differences are actually
group differences or whether the different results are due to the test.

Methods
Research questions
The study addresses two research questions:

(1) Are there similar group differences in our test as in previous studies?
(2) Can possible differences actually be interpreted as different abilities in different

groups or might they be the result of a test bias?

In order to answer these questions, we proceeded as follows: We examine whether we
can assume measuring invariance for the groups, and whether a mean value comparison
of the groups (female vs. male test takers, persons with or without a migration back-
ground, persons with a more or less pronounced educational background and persons
with more vs. less previous opportunities to learn in financial topics) is thus possible. If
this is the case, we will analyze whether there are group differences and how pronounced
these differences are.

Sample
Data collection took place in 2016/2017. Tests with too many missing were removed
from the sample. The resulting sample is N=206.

149 participants of the sample have no migration background (51 = participants with
migration background, 6 =no answer). We operationalise migration background via the
mother tongue of the participants. Using only the information whether the parents are
born in another country than Germany is not appropriate, since studies point to the fact,
that the language spoken at home is more predictive (Happ et al. 2018). Regarding edu-
cational background, the sample can be divided into two groups: participants have either
an academic background (university students, N=105) or a vocational background (stu-
dents in full time vocational schools or in dual vocational education, N=101). With
regard to previous opportunities to learn (OTL) in finance-related topics the test per-
sons were asked to what extent financial topics were or were not addressed at school or
during vocational education and training (0 =no addressing of financial literacy content,
1=addressing of financial literacy content). Thus, a distinction is made between per-
sons who have either had such OTL in financial topics during general and/or vocational
education and training and those who have not yet had such OTL in their school career
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(OTL in finance-related topics, N=98, no OTL in finance-related topics, N=102, 6=no

answer).

Instruments

To measure financial literacy, we use a SJT, which is based on a competence-oriented
approach of financial literacy. In our test we distinguish the dimensions "financial literacy
relevant for individual decisions" vs. "financial literacy relevant for societal decisions".
Within these dimensions we model different facets, e.g. in the individual dimension the
facet "planning and managing financial decisions of everyday life". Moreover, each of the
facets contains several factors such as “saving money and building assets’, “borrowing
money” or “comparing and contracting insurances” In this paper, we particularly focus
on the competence facet “planning and managing financial matters of everyday life” (for
details on the basic assumptions and elaborations of the competence-oriented approach
cf. Aprea and Wuttke 2016 as well as Leumann et al. 2016). The test for this facet con-
sists of 22 items developed in a previous study (Wuttke and Aprea 2018). It comprises
three factors that explain 39% of variance:

(1) Overview/control of one’s own financial situation (9 items, max. 36 points,
a=0.754)

(2) Budgeting (6 items, max. 24 points, a =0.573)*

(3) Handling of money (7 items, max. 28 points, a« =0.691)

Furthermore, we collected demographical data such as age, gender, migration back-
ground, educational background and the extent of (formal) OTL in finance-related top-
ics. Figure 1 shows an example situation of the test.

Data analysis

Since the answering of the research questions presupposes an equivalence of the con-
struct measurement in all groups, the measurement models for the groups to be inves-
tigated must at first be estimated and then simultaneously checked whether they are
identical (or comparable) in all groups with regard to the factor loadings, the intercepts
and, if applicable, the error terms of the indicators used (see Table 1).

The statistical analyses required for this purpose are carried out in AMOS statisti-
cal packages (Arbuckle 2016). For the measurement invariance check, a step-by-step
approach is taken, starting with the least restrictive form of measurement invariance
(configural measurement invariance) and gradually making the models more restrictive.
The extent to which the restriction can be assumed is tested by means of the x2 differ-
ence test. In addition, based on the rule of thumb according to Chen (2007), it will be

% In line with many other SJT the reliability of this scale is quite low. Catano, Brochu and Lamerson (2012) present
results from a meta-analysis and report an average internal consistency of .46. They explain such a relatively low out-
come with the fact that even people with a similar result in a construct may act differently in concrete situations. Moreo-
ver, a SJT represents a behaviour-based simulation of a criterion behaviour that is not a “pure” construct (Muck, 2013).
Since many constructs require multiple skills, the search for unidimensional factors can be limiting. To act reasonably
in financial decision situations, people need many dispositions, including financial knowledge, mathematical knowledge
and the ability to delay gratification. According to Catano and colleagues (2012), applying reliability estimates other than
internal consistency (e.g. retest reliability in a longitudinal perspective) may provide additional insights in this regard.
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You are in your first year of vocational education. You still live with your parents. In the following
table, your monthly expenses and income sources are listed. You have no savings because you
recently bought a fancy motor scooter.

Income Expenses

Account balance at the end of €20 | Gas for the scooter €34

the previous month

Monthly wage €520 | Monthly insurance for the scooter €6
Food and drink €100
Monthly flat rate for your smartphone €30
Parties, cinema, etc. €100

Sum €540 | Sum €270

Now you want to buy a new smartphone. You find an offer for one that costs € 530.
Please judge the following situations and decide how possible every decision is and how you
would react in this situation.

(1 = very unlikely, 2 = unlikely, 3 = neither likely nor unlikely, 4 = likely, 5 = very likely)
112 |3 |4 |5

| have enough money and buy the smartphone immediately.

| have a monthly surplus of € 270 and wait for one month to buy
the smartphone.

| notice that | do not have enough money. However, | really want
to have the smartphone now. | am sure | will find an opportunity
to borrow money. | buy the smartphone.

| don’t buy the smartphone now, but wait until | have enough
savings to afford it.

Fig. 1 Situation 1 with four answer options (items)

considered, if the CFI decreases by less than 0.02 units and the RMSEA increases by less

than 0.015 units. The following models are examined.

1. Configural measurement invariance is the least restrictive form of measurement

invariance and assumes an equivalent factor structure for the subgroups studied.

This means that the same model with the same parameters is estimated in each sub-

group but allows the factor loadings to assume different values. In the presence of

this invariance, it can accordingly be assumed that the loading patterns of the same

manifest variables on an identical latent variable in both subgroups do not differ sig-

nificantly from each other.

Table 1 Overview of the sample

N

Type of school or university University, Business/Business Education 28
University, Educational Science 32

University, study programme not specified 45
Full-time vocational schools, dual vocational education (drafting, 101

carpentry, specialty in removal services)

Age 16-25 years, mean: 20.6 years
Gender 108 =female, 93 =male, 5=no answer
Native language German 74%,

206

Page 8 of 21
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2. Metric measurement invariance (also called weak invariance) is more restrictive
compared to configural invariance, because in addition the non-standardized fac-
tor loadings of the manifest variables are equated for the assumed groups. This
means that not only the loading patterns, but also the factor loadings are tested for
their equivalence. If metric invariance can be assumed for a measurement model, it
is expected that the examined latent construct has the same meaning for the sub-
groups.

3. Scalar measurement invariance (also called strong measurement invariance or tau
equivalence) builds on the metric invariance by testing the additional assumption
that the intercepts (regression constants) of the manifest variables are identical across
the subgroups, i.e. invariant. If this assumption is confirmed, it can be assumed that
there are no item-specific differences in difficulty between the subgroups and that
the expression in the latent variable, i.e. potential differences in mean values, can be
compared between the groups.

4. Strict invariance (also called invariance of the measurement errors) is present if, in
addition to the scalar invariance, the equality of the measurement error variances
over the examined subgroups can be assumed. If this most restrictive form of meas-
urement invariance is not fulfilled, this points to potential differences in reliability
between the sub-groups (Temme and Hildebrandt 2008).

Results

The mean values of the three factors of financial literacy for the respective subgroups
are shown in Table 2. At first glance they indicate that persons with a migration back-
ground (Control: M =29.25; Budgeting: M =16.73; Handling of money: M =17.24) seem
to perform worse in the financial literacy test than persons without a migration back-
ground (Control: M =30.50; Budgeting: M=17.59; Handling of money: M=18.74). In
addition, respondents who attend university and thus have a higher educational back-
ground (high school diploma) seem to perform better in most factors of the here con-
sidered facet of financial literacy (Control: M =30.37; Budgeting: M =18.68; Handling
of money: M =17.42) than respondents who are enrolled in vocational education (Con-
trol: M =29.99; Budgeting: M=16.00; Handling of money: M=19.22). However, the
first unexpected results are evident for gender: women seem to perform better in all
three factors of financial literacy (Control: M =31.31; Budgeting: M=17.91; Handling
of money: M =19.29) than men (Control: M =29.07; Budgeting: M =17.01; Handling of
money: M =17.40). Furthermore, the results indicate that a domain-related prior educa-
tion (OTL in finance-related topics; Control: M= 30.20 vs. 30.18; Budgeting: M =16.86
vs. 17.98; Handling of money: M =17.82 vs. 19.01) does not result in higher scores in the
knowledge test.

As a prerequisite for comparing the mean values between the different groups regard-
ing the individual characteristics of the participants (gender, migration and educational
background, learning opportunities), there must be at least metric invariance for the
measurement models of the three factors of the considered facet of financial literacy.
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Table 2 Descriptive test results in the three factors of the financial literacy facet,
separated by groups

Group variable N Control N Budgeting N Handling

M (SD) M (SD) of money M
(SD)

Gender

Male 81 29.07 (5.33) 83 17.01 (642) 80 1740 (4.84)

Female 103 31.31(4.58) 105 1791 (5.72) 102 19.29 (3.70)

Migration background

With 139 29.25 (6.15) 141 16.73 (6.02) 139 17.24 (442)

Without 44 30.50 (4.97) 45 17.59 (6.14) 42 18.74 (4.35)

Educational background

Academic 100 30.37 (4.98) 102 18.68 (5.54) 99 17.42 (5.02)

Vocational 86 29.99 (5.61) 87 16.00 (6.43) 85 19.22 (3.53)

Opportunities to learn (OTL) in finance-related topics

Attended 92 30.20 (5.50) 95 16.86 (6.14) 92 17.82 (4.49)

Not attended 91 30.18 (5.07) 9 17.98 (6.09) 89 19.01 (4.22)

A first look at the measurement models of the three factors for the entire data set shows
that the assumed measurement model (see Fig. 2) satisfies the model criteria (Control:
X*=39.124, p=0.062, df=27, CFI=0.96; RMSEA =0.047, Pclose=0.537; Budgeting:
’=24.711, p=0.01, df=11, CFI=0.96; RMSEA =0.078, Pclose =0.119; Handling of
money: x> =17.189, p=0.046, df=9, CFI=0.96; RMSEA = 0.066, Pclose =0.248, Aich-
holzer 2017).

Tables 3, 4, 5 and 6 show the successive tests of measurement invariance across the
groups (gender, migration background, educational background and OTL in finance-
related topics).

Gender

Within the framework of the configural invariance model for the three factors of the
considered facet of financial literacy, all factor loadings, intercepts and error terms
were freely estimated across both genders (see Table 3). The fit statistics first show
that the model fit can be assumed for all three configural invariance models (Control:
X*=61.07, p=0.098, df =48, CFI=0.95; RMSEA = 0.037, Pclose = 0.778; Budgeting:
x> =41.103, p=0.008, df =22, CFI=0.94; RMSEA = 0.066, Pclose = 0.185; Handling
of money: x> =36.555, p=0.006, df = 18, CFI=0.89; RMSEA =0.072, Pclose =0.131)
even if the CFI in particular is too low for the factor Handling of money. It can thus
be assumed that the three factors are conceptualized in a similar way in both groups.
With regard to the equality restriction on the factor loadings, which were set within
the framework of metric measurement invariance, results depend on the factor,
however. While for the factors Control and Budgeting the model fit does not decline
significantly (ACFI< |.02|, ARMSEA <. 015) and it can therefore be deduced that
the unit of measurement of the two scales is identical for female and male test
participants, a decline in model fit is found for the factor Handling of money with
this model restriction ()(2 =47.516, p=0.003, df=24, CFI=0.86; RMSEA =0.07,
Pclose =0.122). Only by releasing the factor loadings of item 6 (this was done on the
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Handling of
money

Fig. 2 Measurement model of the three facets of financial literacy

basis of the size of the modification index) a similar model fit as for the configural
measurement invariance can be achieved (x> =43.184, p=0.007, df =23, CFI=0.89;
RMSEA =0.066, Pclose =0.175).

For the test of strong measuring invariance not only the factor loadings but also the
intercepts of the individual items used for the latent scales were equated for male and
female subjects. The decline of the model fits (ACFI> |.02|) illustrates that this model
restriction cannot be assumed for any of the factors. Here too, however, it is worth
investigating whether the strong invariance can be achieved at least partially. For this
purpose, the intercept of item 7 for the factor Control, the intercept of the item 6 for
the factor Budgeting and the intercept of item 5 for the factor Handling of money was
freely estimated, while the other factor loadings were restricted to equality over the
two assumed subgroups. The test statistics of the model comparison show that par-
tial measurement invariance for the factors Control (x*=86.701, p=0.002, df=65,
CFI=0.91; RMSEA=0.041, Pclose=0.736) and Budgeting (x*=59.521, p=0.006,
df=35, CFI=0.92; RMSEA =0.059, Pclose =0.259) can be achieved with this approach.
For the factor Handling of money the model fit is still not given (x*>=52.35, p=0.002,
df=27, CFI=0.85; RMSEA =0.069, Pclose =0.128). For the factor Budgeting it can be
shown that even a strict measurement invariance can be assumed (x*>=70.489, p=0.004,
df=42, CFI=0.91; RMSEA =0.058, Pclose =0.265). Against this background, only the
factors Control and Budgeting provide the prerequisites for a meaningful comparison of
the mean values of these scales.

When we analyse group differences by calculating t-tests between the groups (male/
female) they only show one significant difference, namely for the factor Control to
the advantage of female subjects (Control: t(182)= — 3,058, p=0.003; Budgeting:
t(186) = — 1,018, p=10.310).

Migration background

Within the framework of the configural invariance model for the three factors of the
considered facet of financial literacy all factor loadings, intercepts and error terms
were freely estimated across the two groups of subjects with and without migration
background (see Table 4). The fit statistics show that the model fit can be assumed for
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configural, weak and strong invariance models, whereas the strict invariance can only be
accepted for Budgeting since the model fit does not decline significantly (ACFI< |.02],
ARMSEA <0.015). This means that the three factors in both groups are conceptualized
in a similar way, the factor loadings can be assumed to be similar and also the items can
be assumed to be similarly difficult for both groups. The p-values also show here that the
increase in model restriction in relation to the degrees of freedom gained is not statisti-
cally significant.

The results of the t-tests indicate that for the factors Control and Budgeting there are
no significant group differences based on the migration background (Control: t(181) =
— 1. 367, p=0.17; Budgeting: t(184)=0.817, p=0.42), but that there is a significant
group difference for the factor Handling of money (t(179)= — 1.955, p=0.05) to the
advantage of those subjects who have no migration background.

Educational background

For the two subgroups academic vs. vocational background in a first step the assump-
tion of configural measurement invariance was tested for all three factors of the con-
sidered facet of financial literacy (see Table 5). The fit statistics show that the model
fit is only suitable for the factors Control (X2=68.585, p=0.14, df=57, CFI=0.96;
RMSEA =0.032, Pclose=0.881) and Budgeting (X2 =48.616, p=0.013, df=29,
CFI=0.94; RMSEA =0.058, Pclose =0.306). This means that these two factors are con-
ceptualized in a similar way in both groups. However, for the factor Handling of money
not even the conceptualization of the model seems acceptable (x*=41.696, p=0.001,
df=18, CFI=0.87; RMSEA =0.08, Pclose =0.058). The examination of metric and scalar
measuring invariance assumption shows that this can be confirmed for the factor Con-
trol, since the model fit does not significantly decline with increasing restriction of the
models (ACFI < |.02|, ARMSEA <0.015). For the factor Budgeting a weak measurement
invariance can be assumed (x>=48.616, p=0.013, df =29, CFI=0.94; RMSEA =0.058,
Pclose =. 306), however, for the scalar invariance, Intercepts of item 1 and Item 5 must
be additionally estimated freely in order to achieve the model fit (x> =58.594, p=0.005,
df=34, CFI=0.92; RMSEA =0.06, Pclose =0.253), so that only a partial strong invari-
ance can be found here. The further equation of the error terms of the two groups for the
factors Control and Budgeting produces a significant decline in the model fit, so that no
strict measurement invariance can be assumed.

Against the background, that a (partial) strong measurement invariance could be
achieved for the two factors Control and Budgeting, the comparison of the mean values
of test persons with an academic vs. a vocational background is permissible. T-tests then
show that the test takers with an academic background perform significantly better in
the factor Budgeting than those with a vocational background (Control: t(184) = — 0.491,
p=0.62; Budgeting: t(187) = — 3.073, p=10.002).

OTL in finance-related topics
With reference to the comparison of the measurement models between subjects with
OTL in finance-related topics and subjects without OTL in finance-related topics, the

presence of configural, weak, strong and strict measurement invariance was tested
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(see Table 6). The fit statistics show that the model fit can initially be assumed for the
first two factors Control and Budgeting for configural, weak, strong and strict invari-
ance, since the model fit does not decline significantly with increasing restriction
(ACFI< |.02|, ARMSEA <0.015). This means that these two factors are conceptual-
ized in a similar way in both groups, the loadings of the parameters can be assumed to
be similar and the items can also be assumed to be similarly difficult for both groups.
The p-values also show here that the increase in model restriction in relation to the
degrees of freedom gained is not statistically significant. Against this background, the
conditions for a meaningful comparison between the mean values of the two groups
are given for these two factors.

For the third factor Handling of money, however, initially only a configural meas-
urement invariance could be assumed (X2:28.393, p=0.056, df=18, CFI=0.95;
RMSEA =0.054, Pclose =0.393), since the model fit declines with the determination
of the factor loadings (x*=45.642, p=0.005, df=24, CFI=0.89; RMSEA =0.067,
Pclose =0.157). Accordingly, it is helpful at this point to look at the model fit for the
case of partial determination of the factor loadings. For this purpose, the factor load-
ing for item 1 is freely estimated, which leads to a good model fit (x> = 43.466, p = 0.04,
df=29, CFI=0.93; RMSEA = 0.05, Pclose =0.465) and also allows a mean value com-
parison between the subgroups for the factor Handling of money. However, for the
third factor no strict measurement invariance can be assumed (x>=69.537, p <0.001,
df=35, CFI=0.83; RMSEA =0.071, Pclose=0.081). The investigation of potential
mean differences for persons with OTL in finance-related topics and persons without
these OTL does not point to significant differences (Control: t(181) =0.025, p=0.98;
Budgeting: t(184) = — 1.242, p=0.216; Handling money: t(179) = — 1.846, p=0.067).

Discussion

In this study, we presented a newly developed SJT for measuring financial literacy in
a competence oriented way. This type of format was chosen because of its closeness
to related behavior in real life situations. With regard to this test, we asked the ques-
tions if (1) the test demonstrates similar group differences (i.e. female vs. male test
takers, persons with or without a migration background, persons with a more or less
pronounced educational background and persons with vs. without previous oppor-
tunities to learn in financial topics) as in many other studies, and (2) if possible dif-
ferences can actually be interpreted as different abilities in different groups or might
rather be the result of a test bias. To answer these questions, we examined whether
measuring invariance for the groups can be assumed, and a mean value comparison
of the groups is thus possible. If this was the case, we analyzed whether there are
group differences and how pronounced these differences are.

With regard to gender differences, the results can be summarized as follows: Only
for the factors Control and Budgeting does the test fulfil the prerequisites for a mean-
ingful comparison of the mean values. In this context, the t-test only shows a sig-
nificant difference for the factor Control to the advantage of female subjects (Control:
t(182) = — 3.058, p=0.003; Budgeting: t(186)= — 1.018, p=0.310). The differences
with disadvantages for female participants reported in many studies (see chapter two
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of this paper) are not found in our study. This is of course only true for the scales that
allow a comparison.

The following result can be summarized for the migration background: For all three
factors, the prerequisite for testing differences in mean values between the subgroups
is given. The results of the t-tests indicate that for the factors Control and Budgeting
there are no significant group differences regarding the migration background (Con-
trol: t(181) = — 1.367, p =0.17; Budgeting: t(184) = 0,817, p=0.42), but this is the case
for the factor Handling of money (t(179) = — 1.955, p=0.05). Results show an advan-
tage for those subjects who do not have a migration background. Again, it can be
stated that the disadvantages for participants with a migration background that are
reported in many studies cannot be found in our study.

As far as the educational background is concerned, we can summarize that a (par-
tial) strong invariance in measurement can be achieved for the two factors Control and
Budgeting. For these factors, a comparison of the mean values of the scales between
test persons with a vocational vs. an academic educational background is permissible.
T-tests show that participants with an academic background perform significantly bet-
ter in Budgeting than those who are enrolled in the vocational school system (Control:
t(184) = — 0.491, p =0.62; Budgeting: t(187)=— 3.073, p<0.01). This is in line with the
majority of studies reported above and confirms that the educational background plays
an important role with regard to the extent of financial literacy. However, it is unex-
pected that in the factore Handling of money of financial literacy young adults with an
academic background perform worse than those with a vocational background. Even
if this cannot be tested inferentially due to the lack of invariance in measurement, the
mean difference of VM =1.80 is noticeable. This can possibly be explained by the fact
that while young adults in vocational education directly experience the handling of
money through their salary, students only occasionally receive regular income through
e.g. mini-jobs, which they have to manage.

With reference to the comparison of the measurement models between participant
with OTL in finance-related topics and those without OTL in finance-related topics, the
model fit can initially be assumed for the first two factors Control and Budgeting for con-
figural, weak, strong and strict invariance. Against this background, the conditions for a
meaningful comparison between the mean values of the two groups are given for these
two factors.

For the third factor Handling of money, however, initially only a configural measurement
invariance could be assumed. When the factor loading for item 1 is freely estimated, this
leads to a good model fit which also allows a mean value comparison between the sub-
groups for the factor Handling of money. The investigation of potential mean differences
for persons with OTL in finance-related topics and persons without these OTL does not
point to significant differences (Control: t(181)=0.025, p=0.98; Budgeting: t(184)=—
1.242, p=0.216; Handling money: t(179) = — 1.846, p=0.067).

All results considered we find that in contrast to the findings of many previous
studies, the analysis of the mean differences does not show any systematic deficits in
financial literacy for specific groups.

With regard to the quality of the test, the following result can be summarized: The analy-
sis of the measurement invariance shows that the developed test for the factors Control of
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one’s own financial situation and Budgeting shows measurement invariance for all groups
considered, group comparisons are thus possible and potential differences are not due to
a test bias. For the factor Handling of money, we can only assume measurement invariance
with regard to learning opportunities.

Conclusion and further studies

Given the above-mentioned results, it seems that the SJT format offers a viable way to ensure
test fairness in financial literacy assessment. However, we are aware that our study has some
limitations and therefore interpretations need to be cautious. One of these limitations is the
small sample size. Moreover, other tests that have produced specific group differences have
not been evaluated in comparison. Given these limitations, we cannot prove the assump-
tion that differences in previous studies may be caused by a test bias rather than by different
abilities or interests of the groups considered. What we can show is, however, that the test we
have developed does not pose this problem. Since we cannot assume measurement invari-
ance for all factors, parts of the test have to be revised. This is the case for the factor Handling
of money. For this purpose, a study using the method of thinking aloud is planned, which
should give us information on how to revise the items of the facet. In addition, those items
that had to be freely estimated need to be revised. This concerns the items 1 and 5 from the
Budgeting factor and item 7 from the Control factor. A think aloud study would be helpful
here as well, in order to discover how these items can be changed and adapted accordingly.
After revision, the test will be analyzed again. Finally, the present study has not yet been able
to test all facets of the underlying construct (Aprea and Wuttke 2016; Leumann et al. 2016).
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