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Germany and how these affect their financial competence. This paper investigates how differ-

ent informal learning opportunities influence grade 10-students’financial literacy.
Data are available for N=530 students in general education. The analyses are based
on a structural equation model in which financial literacy is represented as a latent
variable with the sub-dimensions of money/payments, savings, loans, insurance, and
monetary policy. Young people use different learning opportunities depending on the
sub-dimension. Overall, parent-student discussions on finance are the most important
informal source of learning. Discussions with siblings as well as consulting sessions
with banks and media learning opportunities are also significantly related to financial
literacy. Furthermore, personal characteristics, such as socio-economic background
and economic interest, are also associated with financial literacy. The findings provide
important implications for the promotion of financial literacy in different formal and
informal learning situations. The results can be used, among other things, as a basis for
developing targeted strategies to promote financial literacy in both the extracurricular
sector and the school context.

Keywords: Financial literacy, Informal learning opportunities, Structural equation
models

Introduction

In today’s modern service society, the population’s financial literacy is becoming increas-
ingly important. The ability to deal with money and financial issues has long since
ceased to play a role for only adults, but is relevant for even adolescents. Nowadays, ado-
lescents are exposed to financial services earlier and earlier, such as within the frame-
work of mobile phone contracts or their own bank accounts (OECD 2017a). The phase
of transition to upper secondary level in particular poses a challenge for young people
in this context (Bender 2012). For example, young people have to decide (with the help
of their parents) whether they want to start vocational training or continue school, tak-
ing into account their current and future financial needs. Moreover, many students also
earn some money by having small jobs outside of school hours or by taking on occa-
sional jobs such as babysitting or gardening (OECD 2017a). Therefore, in this phase of
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young people’s lives, the development of sufficient general financial education is of cen-
tral importance.

Against this background, early promotion of the financial literacy of children and
young people within the framework of a school curriculum appears necessary (Bender
2012; Schiirkmann 2017), although curricular analyses show that financial content is not
sufficiently anchored (Rudeloft 2019). This result applies to the different types of schools
in the general school system in Germany.' Nevertheless, young people have a certain
knowledge of finance and financial management (Schiirkmann 2017). Consequently, it
is reasonable to assume that informal learning plays a decisive role in the acquisition of
financial competencies beyond formal learning (Macha et al. 2011).

Informal learning can be defined as competence development that is not structured
in terms of learning objectives, learning time or learning support and usually does not
lead to certification. It can be both targeted, but also non-intentional and thus random
(Commission of the European Communities 2001). However, it is crucial that such ran-
dom or non-intential learning episodes are reflected retrospectively by the learner and at
least perceived retrospectively (Overwien 2000; Marsick and Watkins 1992). For infor-
mal learning, learning opportunities are not organized by an educational institution
(e.g. school). Against this background, informal learning can also be described as non-
institutional learning (Harring et al. 2016). In contrast, formal learning takes place in
educational institutions such as schools, colleges and universities, but also in institutions
of continuing vocational education and training (Diix and Rauschenbach 2010). Formal
learning is structured in terms of learning objectives, learning content and learning sup-
port and its results are regularly certified. It is intentional from the perspective of the
learner and is therefore highly conscious (Commission of the European Communities
2000). For the purpose of this paper, a learning opportunity represents an episode from
the world in which young people live, which offers the possibility of (informally) acquir-
ing financial knowledge (Rudeloff 2019). The learning opportunity could both be located
in informal as well as formal settings; this article focuses on informal learning opportuni-
ties. Consequently, teaching in school is, for example, a formal learning opportunity. On
the contrary, conversations with parents, siblings and friends are usually informal learn-
ing opportunities. As elaborated above, it does not matter whether the conversations
are connected with the intention to learn something since the subsequent reflection of
the learning process transforms an initially unconscious learning situation into an infor-
mal learning opportunity. The role of informal learning for the development of financial
competencies has been increasingly investigated (e.g., Schuhen and Kunde 2015). New
studies on financial literacy (e.g., OECD 2017a; Schiirkmann 2017) also explicitly point
out that, today, financial literacy is more often acquired through direct experience in
dealing with money and financial services. Thus, the importance of informal learning
opportunities is increasingly recognized. Further research efforts are needed to assess
the significance of informal, i.e. non-institutional, learning opportunities for the acquisi-
tion of financial literacy. There is currently insufficient evidence regarding the learning

! The German school system is highly diverse. It includes different school types, such as lower secondary education,
middle school, integrated comprehensive school, and grammar school.
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opportunities adolescents use to obtain information on financial issues and how such
opportunities are related to different dimensions of financial literacy.

In order to address this research gap, this paper aims to answer the following research
question: How do informal learning opportunities influence the development of financial
literacy? To answer the question, the paper is structured as follows: The section “Finan-
cial literacy in the scientific discourse” will provide a concise overview of competence
measurement and modelling in the financial domain, focusing on the presentation of
variables related to financial literacy, especially informal learning opportunities. The
“Research design” section deals with the test instrument, sample, available data, and
evaluation methodology. Subsequently, the findings are presented in the “Results” sec-
tion and critically examined in the final sections, “Discussion” and “Conclusion.”

Financial literacy in scientific discourse

Conceptual foundation of financial literacy

Although a number of relevant national and international studies exist, some differ con-
siderably in their conceptual design (Aprea 2012; Kaminski and Friebel 2012) due to the
fact that these studies refer to different constructs (e.g., financial knowledge, financial
literacy, financial education, or financial capability) that are not uniformly defined in
the literature (Aprea 2012; Liening and Mittelstadt 2011; Reifner 2011) or differ in their
conceptualization from financial literacy and, thus, in the specific model of a financially
educated person on which they are based (Aprea 2014). Referring to Aprea (2014), the
following three types of conceptualizations® can be derived:

+ Manager of personal financial issues.
+ Responsible consumer.
+ Responsible economic citizens.

The most widespread conceptualization approach in research is aimed at personal
financial management. The focus is primarily on individual financial decisions relat-
ing to private life and household management, such as the daily handling of money and
loans, the insurance of life risks, the accumulation of assets, and old-age provisions. This
approach focuses on economic subjects in their role as consumers, thereby reducing it
to the consumer perspective (Aprea 2014). Nevertheless, this framework is the basis for
a large number of studies and publications that focus on knowledge or competencies in
the financial sector (Schlosser et al. 2011). With the mission of developing responsible
consumers, personal financial management is extended to include the aspect of respon-
sible consumption. The focus here is on the ability to critically reflect on one’s own
needs and purchase decisions and to control them in a targeted manner. The objective
is the reduction of information asymmetries existing in consulting and sales situations.
In addition, the rights and obligations of consumers in their relationships with other
financial market players are relevant in this approach (Aprea 2014). Reifner’s (2011)
work is representative of this approach. In addition, the central idea of a responsible

% The approaches described are an ideal type of bundling that is not free of overlaps. The allocation to the corresponding
approaches is based on the main argumentation line (Aprea 2014).
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economic citizen includes in particular the embedding of personal financial decisions
in an expanded and comprehensive context of economy and society; therefore, the main
focus is not only on the consumer perspective. Thus, the approach presented here also
includes monetary policy aspects and the relevant role of the state in this context. The
regulation of financial markets and the influence of international interdependencies are
also central issues. Not only are such macroeconomic aspects relevant for private finan-
cial decisions, but citizens are rather regarded as co-designers of institutional frame-
work conditions and should be enabled to participate in the shaping of a democratically
compatible economic and financial system. The conceptualization approach presented
here is thus more comprehensive than the first two variants and can simultaneously be
described as systemic because, as has been shown, it also includes a political dimension
that goes well beyond the pure consumer perspective (Aprea et al. 2015; Aprea 2014).
Only recent research projects and publications increasingly follow the comprehensive
conceptualization approach of the responsible economic citizen described thus far (e.g.,
Aprea and Wuttke 2016; Kaminski and Friebel 2012; Retzmann and Seeber 2016). This

approach is also taken up in this paper (see “Methods” section).

Empirical findings

In recent years, there has been an increase in the number of studies focusing on finan-
cial literacy of adolescents (e.g. Amagir et al. 2018; Aprea and Wuttke 2016; OECD
2017a; Rinaldi and Todesco 2012; Rudeloff 2019; Schiirkmann 2017; Sohn et al. 2012).
A lack of knowledge among the participants was identified in all studies. The PISA study
from 2015, for example, shows that, despite differences in performance among coun-
tries, a large proportion of students have only a basic knowledge of financial literacy.
On average, 22% of students in OECD (Organisation for Economic Co-operation and
Development) countries have skills below level 2, which is considered the baseline level®
(OECD 2017a); at best, these participants can only see the difference between needs
and demands, make simple decisions about daily expenses, understand the purpose of
everyday financial documents such as an invoice, and perform simple arithmetic opera-
tions (OECD 2014). The results of the Financial Literacy Study (FILS) (Schiirkmann
2017), which used young people as a target group, also show that financial literacy var-
ies depending on the subject area. Regardless of the type of school, students show weak
skills in the areas of insurance and taxes, debt, and monetary policy whereas their skills
in the areas of wealth formation and the use of online services are very pronounced in
the majority of respondents.

For the analyses on which the article is based, however, not only previous study
results on the state of financial literacy among young people are relevant, but also
research results that identify variables related to financial literacy. On the one hand,
research findings on informal learning opportunities have to be taken into account
and, on the other hand, results on socio-economic and personal variables are relevant.

3 The requirements of the baseline level are the following aspects: Students can apply their knowledge of common finan-
cial products and commonly used financial terms and concepts. They can use given information to make financial deci-
sions in contexts that are directly relevant to them. They understand the benefits of a budget and can interpret everyday
financial documents. They can apply individual basic numerical operations, including division, to answer financial ques-
tions. They demonstrate an understanding of the relationships between different financial elements, such as costs and
benefits (OECD 2014).
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Socio-economic and personal variables related to financial literacy are essential as
control variables for this quantitative study (see “Methods” and “Results” sections).
In order to identify possible informal learning opportunities related to financial lit-
eracy, studies on financial socialization (e.g. Grohmann et al. 2015; Jorgensen and
Salva 2010; Shim et al. 2010, 2015; Solheim et al. 2011) and studies on the financial
literacy of adolescents that take into account socialization aspects will be considered
(e.g. OECD 2017a; Schiirkmann 2017).

A multitude of empirical studies dealing with financial socialization focus on col-
lecting retrospective data from young adults on financial experiences or interactions
with their parents (e.g., Clarke et al. 2005; Kim and Chatterjee 2013; Shim et al. 2010).
What the studies have in common is that they understand financial socialization as
a process that extends from childhood to early adulthood, in which consumer roles
are developed with the help of parents, teachers, friends, work experience and the
media (Gudmunson et al. 2016). Overall, literature on financial socialization focuses
on three or four socialization agents through which socialization takes place: family
or parents, school, experiences at work and the media (Gudmunson and Danes 2011).
The research mainly takes into account the first three socialization agents. For exam-
ple, Studies by Shim et al. (2010, 2015) and Grohmann et al. (2015) analyze the cor-
relation between parents, school and experiences at work and financial literacy. For
example, Shim et al. (2010) confirmed that parents’ direct instruction with regard to
financial issues and decisions are significantly associated with their children’s finan-
cial knowledge. The effect strengths of direct parental instruction compared to the
other learning opportunities mentioned are approximately twice as high. At the same
time, the study found that parents’ financial behavior is often adapted and affects not
only their behavior, but also the attitudes of children and adolescents toward finance.
In addition, the 2015 PISA study highlights the relevance of parents’ financial liter-
acy to students’ financial performance. According to the study, parents are crucial for
the development of their children’s financial attitudes, habits, and abilities as well as
their financial knowledge. Parental financial literacy should therefore also be a focus
of research and promotion. In ten countries, discussing financial matters with parents
is accompanied by higher financial literacy, under the control of socio-economic sta-
tus. This result underscores the importance of parental instructions (OECD 2017b).
In addition, Shim et al. (2010) confirmed that teaching of financial content at school
and work experience are significantly associated with children’s financial knowledge.
Grohmann et al. (2015) were able to replicate the presented results except for the
effect of work experience. The effect of work experiences is primarily based on experi-
ences of having money available on a regular basis. Overall, this effect must be viewed
in a differentiated way. For example, Nyhus and Webley (2013) come to the following
conclusion that doing chores for money and having a job as an adolescent is linked
to having less intention to save. In addition, Nyhus and Webley (2013) conclude that
working as an adolescent could be a prediction of holding high levels of debt later on
in life.

The possession of an account or the regular handling of money is also associated
with financial literacy. The results of the 2012 and 2015 PISA studies show that stu-
dents who have a bank account or regularly receive gifts of money or pocket money
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achieve better results in the financial literacy tool (OECD 2014, 2017b). The results
underline the influence of one’s own experience in dealing with money, which was
also replicated by Schiirkmann (2017).

With regard to the personal and socio-economic background variables associated with
financial literacy, a large number of empirical studies can be drawn upon (e.g. Bender
2012; Forster et al. 2018; OECD 2017a; Schiirkmann 2017). The PISA studies from 2012
and 2015 (OECD 2014, 2017a) identified a positive correlation between financial literacy
and skills in mathematics and reading. This effect has been proven in further studies on
financial literacy, and a corresponding influence on basic cognitive skills has also been
demonstrated (e.g., Grohmann et al. 2014; Herd et al. 2012). In addition, with the excep-
tion of a few studies (e.g., Mandell 2008), male learners have a knowledge advantage not
yet sufficiently explained (e.g., Chen and Volpe 1998; Forster et al. 2018; Lusardi and
Mitchell 2011).

At the same time, non-cognitive facets of competence are related to financial literacy.
Thus a significant positive correlation between various motivational variables and finan-
cial literacy could be shown (Mandell and Klein 2007). The correlation between different
positive and negative emotions and financial literacy, particularly between emotions and
savings behavior, has also been empirically confirmed (e.g., Nenkov et al. 2009; Shahra-
bani 2012). Furthermore, a high subjective assessment of economic abilities is associ-
ated with better results in cognitive performance tests in the field of economics (Bender
2012). One’s attitude toward money could also be identified as a significant positive
regressor of financial literacy, albeit with only small effects (Schiirkmann 2017).

Financial literacy is positively related to age (Atkinson and Messy 2012). The educa-
tional level and income of participants’ parents are positively associated with financial
literacy (e.g., Bucher-Koenen and Lusardi 2011; Lusardi and Mitchell 2011; Lusardi et al.
2009; Mandell 2008). The correlation between socio-economic status and financial lit-
eracy has also been considered in PISA and has been addressed through various aspects,
such as the education and occupation of parents and their property relations. The results
indicate the following relationship: Subjects whose family status can be assigned to a
higher level are more likely to have a higher level of financial literacy. Moreover, a migra-
tion background is negativeliy associated with the test results (OECD 2014, 2017a).

In addition to the correlations mentioned thus far, a diploma or other certificate of
graduation and the type of school are also connectet to financial literacy (Lusardi et al.
2009). In the PISA 2015 study, educational aspiration played a decisive role (OECD
2017b). Meanwhile, Bucher-Koenen and Lusardi (2011) demonstrated that participants’
educational background correlated strongly with their financial literacy. The result
allows the following interpretation: The lower the respondents’ level of education, the
more likely they were to have a lower financial literacy. Moreover, a positive attitude
toward learning or an openness toward problem-solving aspects correlates positively
with financial literacy (OECD 2014, 2017b).

With the help of the presented explanations, a number of correlation between back-
ground characteristics and financial literacy could be identified, as shown synoptically in
Fig. 1. For the hypothesis to be formulated from the research question, informal learning
opportunities are particularly focused. The other variables related to financial literacy,
including the influence of the school, are considered as control variables. In terms of
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Fig. 1 Variables associated with financial literacy (Rudeloff 2019)

informal learning opportunities, the empirical findings show that parents in particular
play a central role, but that factors such as work experience are also relevant. Further-
more, the influence of a number of other informal learning opportunities can also be
assumed, especially because, in young people’s world, further points of contact with
financial topics and financial decisions become apparent, which can be the starting
point for such learning processes (Rudeloff 2019). Examples include the different media
(Reifner 2003). The following hypothesis can be derived from this understanding:

H: Financial literacy is influenced by informal learning opportunities. There are
dimension-specific differences in the impact of informal learning opportunities.

The hypothesis was deliberately formulated in general terms, without naming specific
learning opportunities, as there are currently insufficient empirical analyses that explore
how certain informal learning opportunities affect young people’s financial literacy.

Methods

Operationalization of financial literacy

Every measuring instrument/method to be used for the diagnosis of competencies is
based on a theoretical competency model (Hartig and Klieme 2006). For such a com-
petency model to serve as the foundation, it must be sufficiently specific with regard
to the degree of abstraction (Fleischer et al. 2013). To this end, it is necessary to deter-
mine the corresponding competencies as well as the associated areas of action and their
requirements as precisely as possible to ensure that a task construction oriented to these
can be carried out within the framework of assessment development (Klotz 2015; Seeber
2016). The competency model at hand is based on structural and requirement-related
assumptions about financial literacy. The basis for the development of this model is a
cognitive-psychological understanding of competencies. Against this background and in
consideration of new studies on financial literacy as well as Weinert’s (2002) definition
of competencies, financial literacy is regarded as a domain-specific construct. Financial
literacy is understood as the interplay of knowledge, skills and abilities, motivational
and emotional processes, and attitudes and self-efficacy expectations. This interplay of
certain factors enables people to make well-founded decisions in financial contexts of
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Fig. 2 Content facets of financial literacy (Rudeloff 2019)

action in order to be able to participate in economic life as a responsible person. Indi-
viduals with pronounced financial literacy consider institutional and macroeconomic
framework conditions in their decision-making process so that both individual and
social well-being can be improved (OECD 2013; Rudeloff 2019). From a content-struc-
tural perspective, financial literacy is understood as a multi-perspectival construct based
on the conceptualizations presented in the previous section. It refers to the comprehen-
sive conceptualization approach of a responsible economic citizen (Aprea 2014). The
definition of the contexts of action in financial economy is object-oriented and based
on analyses by Kaminski and Friebel (2012), Seeber et al. (2012), Schiirkmann (2017),
Schiirkmann and Schuhen (2013), and Walstad and Rebeck (2017). Consequently, there
are five content facets (see Fig. 2), which were defined as free of overlap as possible.

The defined content facets of financial literacy form the basis for item development to
capture the cognitive facet of financial literacy. Following Klieme and Leutner (2006, p.
880), the non-cognitive facets are captured separately.

Sample and test instrument

The following analyses are based on a sample of 530 secondary level 1 graduates drawn
in Lower Saxony, Germany. Overall, 9.40% of the students were aiming for a lower sec-
ondary school graduation certificate or diploma, 37.40% for a secondary modern school
graduation certificate, 9.60% for a technical college entrance qualification, and 40.80%
for a general higher education entrance qualification. In addition, 2.80% of the partici-
pants did not specify their intended school graduation certificate in detail. Of the partic-
ipating students, 50.90% were female and 48.90% male, while 0.20% of the respondents
did not report gender. If the variables country of birth, mother tongue, and national-
ity are considered together and combined to form a first-order migrant background, the
proportion of respondents without a migrant background is 81.50%. In addition, the
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migration background of the second order was considered by considering the countries
of birth of the parents. In this case, 32.10% of the students surveyed have a migration
background,* whereas 66.60% do not. For 1.30% of the interviewees, the second order
migration background could not be determined due to a lack of information.

A paper-based questionnaire was used, which was comprehensively validated and
piloted (Rudeloff 2019, pp. 167-192). According to the developed multidimensional
model of financial literacy, the test contained items for the following content dimen-
sions: money/payments, savings, loans, insurance, and monetary policy. For each sub-
dimension of financial literacy, the test included tasks of varying complexity in which the
respondents—taking into account their different roles in the financial business—have to,
for example, make or evaluate financial decisions. In order to systematically vary item
difficulties, the test was based on items requiring different cognitive processes to solve
and that differed with regard to the pre-structuring of the solution path, the number of
possible solutions, and the extent of the variables to be processed that are relevant to
the solution (Rudeloff 2019, pp 29-32; 113-114; Winther 2010, pp 167-192). The test
included items using a free response format as well as multiple choice items. Assignment
and selection tasks can be distinguished for tasks with a bound answer format; the lat-
ter tasks are designed as both dichotomous items and multiple-choice tasks. The item
pool comprised 50 items. The non-cognitive facets of competence and the use of vari-
ous learning opportunities were also recorded. Learning opportunity use was measured
separately for each sub-dimension of financial literacy using a four-point Likert scale. In
total, the following learning opportunities were surveyed, which were identified as such
based on a qualitative study (Rudeloff 2019, p. 162): parents, siblings, friends, banks,
insurance companies, schools, teachers,” consumer associations, newspapers, (trade)
magazines, radio and television broadcasts/reportages, news, internet (Google, Wiki-
pedia, etc.), social networks (e.g., Facebook), advertisements from financial companies,
(technical) books, internships, (side) jobs, and one’s own experiences (shopping, having
insurance, etc.). A field marked as “Other” opened up the possibility of indicating further
learning opportunities and the corresponding intensity of use.

Table 1 gives an overview of all other scales used to record potentially relevant regres-
sors. The already empirically tested variables related to financial literacy (cf. “Financial
literacy in scientific discourse” section) are included to be able to make statements about
construct validation as well as determine the influence of individual regressors, espe-
cially of learning opportunities, as precisely as possible without overestimating them.

From a methodological perspective, the cognitive facets of financial literacy (financial
economic knowledge, financial economic skills and abilities) and non-cognitive charac-
teristics (motivational variables, emotions, attitudes, expectations of self-efficacy) were
recorded separately to ensure the individual facets could be examined with regard to

* See Settelmeyer and Erbe (2010) for the operationalisation of the migration background.

® The separation between the learning opportunities teacher and school was carried out based on the results of
Rudeloff’s qualitative study (2019). The differentiation is justified by the fact that the teacher also imparts content
beyond the subject matter of the lesson and also makes this expansion clear to the students, e.g. he reports on his private
house financing. The learning opportunity school comprises exclusively curricularly embedded learning contents (e.g.,
interest calculation in mathematics). Since the focus of this article is on the influence of informal learning opportunities,
the formal learning opportunities act as control variables.
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Table 1 Instruments used to record relevant predictors (Rudeloff 2019)

Construct Origin of the instrument used

Testing effort Adaptation from PISA 2003 (Ramm et al. 2006)

Emotion Adaptation of the PANAS scale by Breyer and Bluemke (2016)
Motivation Adaptation by Prenzel et al. (1996)

Settings about money Adaptation by Barry (2014)

Economic interest Adaptation of Winther (2006)

Self-assessment In-house development

Self-efficacy Adaptation of Jerusalem and Schwarzer (1999)

Financial socialization by parents Adaptation of Rosendorfer (2000) and in-house development
Personal and socio-economic factors Gender, year of birth, nationality, country of birth, mother

tongue, grades, possession of checking or savings account,
receipt of pocket money, parents’ country of birth, spoken
language in private household, number of books in parents’
house, intended school completion certificate, type of
school attended, parents’school completion certificate

their relationship to one another (Klieme and Hartig 2007, p. 54; Klieme and Leutner
2006, p. 880).

Data analysis

To test the hypotheses, a structural equation model was calculated in the software
Mplus Version 7 (Muthén and Muthén 2012). The basis for the model specification was
the five-dimensional model of financial literacy. The cognitive facet of financial literacy
was represented as a latent variable by the participant’s test performance® in the indi-
vidual sub-dimensions of financial literacy (money/payments, savings, loans, insurance,
monetary policy). According to the hypotheses, the influences of the different learning
opportunities were tested dimension-specifically. Due to the separate measurement
of the cognitive facet of financial literacy and non-cognitive characteristics,” the latter
characteristics were analyzed with regard to their relationship to the cognitive compe-
tence facet. The same applies to the personal and socio-economic background factors
surveyed, which function as control variables.

Different indices were used to check the quality and fit of a structural equation model.
The root mean square error of approximation (RMSEA) and the standardized root
mean square residual (SRMR) were used as absolute goodness-of-fit indices whereas
the comparative fit index (CFI) was used as a comparative goodness-of-fit index. For the
RMSEA, values below 0.05 are considered good and values below 0.08 are still accept-
able (Christ and Schliiter 2012). Values greater than 0.08 are also unacceptable with
regard to the SRMR (Reinecke 2014). Values from 0.90 are sufficient for the CFI (Hartig
et al. 2008).

© The test performances were represented as personal ability values, so-called weighted likelihood estimation (WLE)
personal ability scores. These were generated using item response theory (IRT) methods. The basis was the calculation
of a five-dimensional IRT model (Rudeloff 2019, p. 205).

7" A number of non-cognitive facets of competence have been modelled as latent constructs. For construct validation of
these features, see Rudeloff (2019).
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Results

The structural equation model on which this paper is based is shown in Fig. 3. It is char-
acterized by sufficient model fit (CFL: 0.91; RMSEA: 0.03; SRMR: 0.05), which speaks to
the adequacy of the model, especially due to its high complexity. The model indicated
that 25.80% of the variance of the test performance can be explained. With regard to the
central research question of the paper, parents and siblings were found to be significantly
related on test performance in the field of monetary and payment services. The result
allows the following interpretation: The more students learned about money and pay-
ment transactions from their parents, the more likely they were to have good test results.
Meanwhile, the more intensively the students learned from their siblings about money
and payment transactions, the more likely they were to have lower test results.

In the sub-dimension “savings’, siblings and personal experience in savings as learn-
ing opportunities are significantly associated with test performance. Based on the
previous analyses, this could mean that the more intensively young people learned
about the topic of savings from their siblings, they received lower test performance
whereas personal savings experiences was positively connected to their performance.

For the test area concerning loans, parents, siblings, teachers, and consumer asso-
ciations were found to be significant regressors as learning opportunities. Parents
and teachers were significant positive regressors for the test performance in the sub-
dimension “loans”. Siblings and consumer associations as learning opportunities are
negatively associated with the test results.

Significant positive regressors for the test results in the sub-dimension “insurance”
were parents, school, and one’s own experiences in insurance. In contrast, using
information provided by banks or advertisers to learn about insurance are connected

with lower test performance.
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In the sub-dimension “monetary policy’, internet, teachers, and advertising as learning
opportunities are significantly associated with test performance. A possible explanation
could be that the more students learned about monetary policy on the internet or from
a teacher, the more likely they were to have good test results. However, learning through
advertising is negatively related to test performance.

Other background factors beyond learning opportunities proved to be significant as
well. For instance, economic interest and socio-economic status (measured by the num-
ber of books in the household) were positively associated with the financial literacy
test results. Higher test performance was also more likely if the participants had higher
educational aspirations, no migration background in the second generation, and good
grades in German. The negative correlation of the grade is due to the German grade
scale from 1 (very good) to 6 (inadequate). The only negative link between financial lit-
eracy and motivational variables was found for participants who showed no motivation
for the financial topic.

Discussion

The results of the structural equation analyses show that a number of informal learning
opportunities are relevant for financial literacy. With regard to the question of which
learning opportunities are significantly related to financial literacy, dimension-specific
differences demonstrated a clear impact, leading to the retention of the hypothesis.
Overall, the results underscore the importance of domestic learning contexts. Par-
ents’ influence on their children’s financial abilities, which has already been proven in
many studies on the financial socialization of children and adolescents (e.g., Grohm-
ann et al. 2015; Jorgensen and Salva 2010; Shim et al. 2010, 2015; Solheim et al. 2011),
was confirmed. Nevertheless, one’s own experiences, which are often conveyed through
the parents, are also relevant. Yet what is striking is the negative correlation between
siblings as a learning opportunity and test performance. One possible explanation for
this—although it cannot be empirically confirmed based on the data—is that precon-
cepts rather than well-founded knowledge arise in conversations with siblings, as sib-
lings likely have comparable knowledge deficits. This interpretation is supported by the
results of Rudeloff’s (2019) qualitative study with young people from the same target
group. However, additional analysis is needed to further investigate the effect. In addi-
tion, the age of the siblings was not included.

Beyond domestic learning opportunities, media learning opportunities play a cru-
cial role. For example, the positive correlation between the internet as a learning
opportunity and test performance can be interpreted as an indication that young peo-
ple can distinguish between scientific and unscientific, correct and incorrect infor-
mation, respectively, when researching on the internet or that valid information on
the relevant search engines can lead to good hits with providers who offer reliable
information. The first possible interpretation is supported by the results of Fleischer
and Hajok (2019), who point out that young people develop information and research
skills through early contact with digital media and personal (and school-inspired)
information needs, which enable them to adequately search for, select, reduce and
process information as they enter adolescence. The negative connection between
advertising and test results, which has been repeatedly demonstrated, may be due
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to the selective presentation of insurance policies and benefits in media offerings.
The negative correlation between consumer association as a learning opportunity
and test performance is surprising, especially as some consumer associations aim to
promote financial literacy (Kaminski and Friebel 2012). However, it should be noted
that, although the consumer association variable was surveyed as a potential learning
opportunity, the term itself was not further specified in the questionnaire. As a result,
it cannot be ruled out that prevailing misconceptions with regard to the understand-
ing of the term may have caused the negative impact, although this cannot be con-
firmed or refuted on the basis of the available data.

Furthermore, the effect of banks as a learning opportunity does not appear to be
in line with expectations, at first glance. It could be explained, albeit only based on
assumptions, by the fact that relevant information, especially on the subject of insur-
ance, is not processed in an age-appropriate manner within the scope of consultations
with banks or in information brochures, so that preconcepts or misconceptions may
possibly arise. Bank-specific interests aimed at taking out insurance could also influ-
ence the design of information (Loerwald and Retzmann 2011).

Despite their relevance in other empirical studies, some learning opportunities
were not significant regressors for test performance in the area of financial literacy for
our sample, which is a striking result. For example, no effect was found from learning
within a side job. This finding does not reflect the results on financial socialization
according to which a side job has a positive impact on financial literacy (Shim et al.
2010). However, no negative correlation between facets of financial literacy and work
experience (as found by the study by Nyhus and Webley (2013)) can be replicated. In
future studies, the influence of a side job should be examined in more detail.

This study also has limitations. Thus, on the basis of the available results, no differ-
entiated statement can be made about the way in which the various learning oppor-
tunities are used. In the study, students rated the learning opportunities on a Likert
scale, thus, it was only asked how intensely each learning opportunity was used to
acquire financial literacy in a particular sub-dimension. However, this kind of rating
does not allow for information on the kind of usage of the learning opportunities. In
addition, the learning opportunities were not specified in more detail, which seems
rather unproblematic for typical learning opportunities, such as parents, friends,
and siblings, but is necessary for learning opportunities such as consumer associa-
tions or even one’s own experiences in order to be able to interpret the results more
effectively. Nor is it possible to say what determines the use of learning opportunities
and to what extent differences in the nature of learning opportunities are apparent.
Although it is assumed that informal learning processes are subject to stronger social
stratification factors than school-based and thus formal learning (Aprea 2012; Stecher
2005), further analyses are necessary. Overall, the conditions under which non-insti-
tutionally organized learning processes (can) take place need to be examined more
closely. In addition, the quality of individual learning opportunities also needs to be
decisively examined.

If, additionally, the variance elucidation is considered, 25.80% can be elucidated
with the help of the calculated structural equation model. Consequently, the propor-
tion of unexplained variance is well over 50.00% so that other influencing factors not
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considered or adequately surveyed in this study are relevant for differences in test
performance among young people. In future research projects, it will be necessary to
identify further variables related to financial literacy.

At the same time, it should be noted that the assumptions about directions of influ-
ence that are reflected in the model as directional relationships between the variables
cannot be confirmed at this point. The present findings can only be interpreted against
the background of this limitation. However, this limitation applies to a large number
of statistical methods. Analyses to confirm causal assumptions, for example, require at
least additional consideration of a temporal perspective of data collection. This could be
achieved either by longitudinal investigations or by temporally preceding experimental
manipulation, which would, however, require the control of interfering variables (Déring
and Bortz 2016).

Conclusion

The results reported highlight the importance of different learning opportunities for the
development of financial literacy. They also underline the necessity of financial socializa-
tion. As adolescents seem to benefit from conversations with their parents, the financial
literacy of parents should become a focus of further research. One important question is
how parents can be supported in their endeavor to teach their children about financial
issues. From a practical point of view, parents could also be supported more systemati-
cally in their endeavours. One starting point could be the promotion of parents’ financial
literacy. At the same time, it is necessary to examine in more detail which strategies par-
ents use to teach their children how to deal with finances and how different approaches
work, also taking into account personal and socio-economic background factors.

The test instrument which was used for this paper can be adapted to different age
groups. It could be used to assess the parents’ financial literacy to find out more about
how the level of the parents’ financial literacy relates to the adolescents’ financial liter-
acy. At the same time, the test instrument could support the process of financial sociali-
sation. For example, the tests could be further developed as a learning tool including
instructions, solutions to the tasks and detailed explanations so that parents and adoles-
cents could develop their financial literacy together.

Regarding the media-based learning opportunities, it would be also possible to use the
test instrument as a basis for the development of a computer-based learning tool for par-
ents and adolescents alike. To put this practical implication into action, however, it is
necessary to further investigate in advance how the different media learning opportuni-
ties are associated with. Of course, for this endeavor, current research about the design
of digital media and its impact on learning outcomes (e.g., Siiss et al. 2018) needs to be
taken into account.

Overall, the results presented in this paper extend the state of research on financial
literacy by systematically investigating the importance of different informal learning
opportunities. The research needs to be extended (beyond the suggestions above), for
example, by examining the quality and the actual use of the different learning oppor-
tunities. Overall, the current study already provides some important implications for
the promotion of financial literacy in different informal learning situations. Finally, sys-
tematic strategies need to be developed to promote financial literacy in extracurricular
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activities as well as for lessons in school. However, the latter formal form of teaching
requires a sufficient curricular embedment of financial content, which in turn requires a

revision of the curricula.
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