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ABSTRACT

Although financial literacy becomes increasingly important in more and more financialised world,
and despite broad-based financial education interventions, consumers still display large
shortcomings in the literacy. In this study, using multivariate linear regression and a nationally
representative sample of adult Poles (N=1,067), we test some little-studied potential determinants of
financial literacy with the purpose to further explain low financial literacy levels. We found that
respondents who are more interested in financial domain, have less difficulty in understanding
information supplied by means of numbers, and report more learning from own mistakes are at the
same time more financially literate, even after controlling for sociodemographic characteristics.
Possible implications regarding the role of these factors for financial education are discussed.
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INTRODUCTION financial literacy (Klapper, Lusardi, and Van

Financial literacy is deemed an important life O.udheusden, 2015; OECD/INFE, 2016; Xu and
competence nowadays. However, worldwide Zia, 2012; Stolper and Walter, 2017). At the
research shows that — on average - consumers same time, the effectiveness of financial
are financially illiterate or display low levels of education programs is questioned (Fernandes,

www.jeeca.org/journal 40



Why do Consumers Remain Financially Literate? The Empirical Test...

Andrzej Cwynar et al.

Lynch, and Netemeyer, 2014; Hastings,
Madrian, and Skimmyhorn, 2013; Willis, 2008).
Therefore, it is very likely that the educational
interventions do not address some important
determinants of financial literacy. It is also
possible that, for some reasons, individuals are
‘immune’ to financial education, decide not to
acquire financial literacy, or encounter serious
barriers in acquisition of the literacy. To bring
additional light on this puzzling issue of
widespread and persisting shortcomings in
financial literacy, in this article we demonstrate
the results of our study in which we examined
some cognitive, affective, behavioural and
attitudinal determinants of financial literacy
which were suggested by previous literature as
presumably significant, but hardly investigated
empirically so far.

Increasing financialization = makes the
negative consequences of financial ignorance
more and more severe. Financially illiterate
individuals are increasingly likely to get
excluded from financial markets (Grohmann,
Klihs, and Menkhoff, 2018; Atkinson and
Messy, 2013; Xu and Zia, 2012), they are also
more prone to perform unhealthy financial
behaviours (see Stolper and Walter, 2017 for a
comprehensive overview). In turn, it is
documented that ill financial decisions lead to
low levels of long-life well-being indicators,
both objectively measured and self-reported, as
well as financial and overall ones (Joo and
Grable, 2004; Ali, Rahman, and Bakar, 2015; S.
Brown and Gray, 2016; Shim et al., 2010, 2009),
and to health deterioration (Neill et al., 2005;
Lenton and Mosley, 2008). A lot is known about
the link between standard sociodemographic
characteristics and financial literacy. This
allowed identifying those groups of consumers
who need financial education the most, and to
design appropriate, customised programs
supporting financial literacy. It is established,
for instance, that financial literacy increases
with the educational attainment and income
level, and that it is usually higher among men
compared to women (see Stolper and Walter,
2017; Lusardi and Mitchell, 2014 for an
overview and discussion). The relationship
between financial literacy and age is significant,
yet more complex (see Cwynar, Cwynar, and
Wais, 2018 for a discussion). Some studies
evidenced also that financial literacy starts

being acquired as early as in the childhood as a
part of financial socialisation process (Shim et
al, 2010; Grohmann, Kouwenberg, and
Menkhoff, 2015; Sabri et al., 2010).

Nevertheless, prior studies paid more
attention to the effect of financial literacy on
financial behaviour and less attention to what
determines financial literacy. Many potentially
significant determinants of financial literacy -
other than standard sociodemographic features
- have been studied to a very limited extent.
They include both cognitive (e.g. numerical
abilities), affective (e.g. emotions surrounding
financial issues), as well as behavioural (e.g.
learning from own mistakes) and attitudinal
factors (e.g. an interest in financial matters,
perception of financial tasks, attitude towards
mathematics and other number-related
subjects). The aim of this study is to examine
the self-stated levels of these underrated
factors against objectively measured financial
literacy to learn more about what and how
relates to the literacy.

LITERATURE REVIEW AND HYPOTHESES
DEVELOPMENT

To date, empirical research indicates that
financial literacy is strongly related to overall
cognitive abilities (Lusardi, Mitchell, and Curto,
2010; Herd, Holden, and Su, 2012). Among
these abilities, a pivotal role is assigned to
numerical abilities or, briefly, to numeracy. A
significant and positive link between numeracy
and financial literacy has been corroborated in
previous studies (Grohmann, Kouwenberg, and
Menkhoff, 2015; Skagerlund et al., 2018; OECD,
2015). This comes as no surprise given that
financial management is, to a large extent,
about numbers and requires an ability in
working with the numbers. As a result, majority
of tests developed to diagnose the level of
financial literacy incorporates numbers as an
integral part (except for certain purely factual
questions). Regrettably, most previous studies
focused on the link between numeracy and
financial behaviour (e.g., Cole, Sampson, and
Zia, 2011), often equating financial literacy with
numeracy (e.g., French and McKillop, 2016;
Gerardi, Goette, and Meier, 2013; Almenberg
and Dreber, 2015; Banks and Oldfield, 2007
even use the term ‘financial numeracy’).
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However, as argued by Hung et al., 2009,
numeracy applies not only to financial affairs
and hence should be separated from financial
literacy. Hastings, Madrian, and Skimmyhorn,
2013 indicate that checking how important
numeracy is for determining financial literacy
poses one of the key directions for future
research. Hence, based on the existing
literature, we proposed the following
hypothesis:

H1: Respondents who report less difficulty in
extracting knowledge from numbers should be
more financially literate.

Fiinfgeld and Wang, 2009 found that the
interest in financial issues (matters) was one of
key dimensions discriminating consumers in
terms of their self-stated attitudes and
behaviours in a comprehensive range of daily
financial affairs. If financial behaviour it is
strongly linked to financial literacy, as
mentioned in the Introduction of this article,
then perhaps the interest in financial matters
discriminates not only financial behaviour, but
also financial literacy. Chen and Volpe, 2002
showed that the importance attached to (or
interest in) mathematics and other number-
related subjects was different among female
and male students and that there was a
significant gender gap in financial literacy in
favour of men. The attitude to number-related
subjects may also explain the difference in the
interest in financial affairs found between
women and men. For instance, Brown and Graf,
2013 found that women were less interested
than men in financial affairs and that, at the
same time, women were less financially
literate. Herd, Holden, and Su, 2012 found that
math-specific skills measured in the early-life
might be more important for the late-life
financial knowledge than the general reading
comprehension. On a more general note, low
levels of financial literacy established in
numerous studies worldwide may suggest that
an average (typical) individual is little
interested in financial domain and, therefore,
does not have an interest-driven motivation to
seek financial knowledge and skills. Ford and
Kent, 2009 showed how the lack of interest
may limit the awareness regarding financial
markets. Allgood and Walstad, 2016 argue that
‘financially literate persons may be more

interested in financial planning because they
are more aware of what they might lose or gain
financially if they do not make a careful
decision’, suggesting that the causal
relationship between interest and literacy may
be reversed. Considering all these previous
findings, we formulated the following
interrelated hypotheses:

H2: Respondents who are more likely to
report that they liked mathematics at school
should be more financially literate.

H3: Respondents who report more interest in
financial matters should be more financially
literate.

The effect of affective factors on financial
literacy is very little studied. Ford and Kent,
2009 showed that the threat emanating from
financial markets and resultant financial
anxiety and intimidation deter individuals
(particularly women) from the financial
domain, leading to low levels of interest in
financial issues and financial —market
awareness. Skagerlund et al.,, 2018 evidenced
that the emotional attitude towards finance
(financial anxiety) and, particularly, towards
mathematics (math anxiety) predict financial
literacy, and that the relationship between
anxiety (both financial and math) and financial
literacy in negative. Kadoya and Khan, 2016
showed that the literacy may also be predicted
by the anxiety about life in old age, with more
anxious individuals performing better on
financial literacy tests. In our study we
measured the affective attitude to financial
matters, therefore we based our next
hypothesis on the findings of Skagerlund et al.,
2018 and we formulated the hypothesis in the
following way:

H4: Respondents who report more fear when
thinking about financial matters should be less
financially literate.

The unidirectional association between
educational attainment and financial literacy
suggests that overall cognitive abilities, as
mentioned earlier in the literature review
section of this article, may be essential for
acquisition of the literacy. The source of
cognition in financial domain may be
education, both formal (i.e. school-based) or
informal (e.g. parental) - the effect which is
well-documented in the existing literature
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(Kaiser and Menkhoff, 2017; Shim et al., 2010).
The effect of learning from mistakes on
financial literacy is, however, considerably less
documented. This is a serious deficiency in the
literature as own experience equips the
individual with a functional, rather that
cognitive, knowledge (Sohn et al, 2012).
Hastings, Madrian, and Skimmyhorn, 2013
consider the effect of learning by doing on
financial literacy as one of the key unaddressed
issues in the related literature. Frijns, Gilbert,
and Tourani-Rad, 2014 found that there is a
positive and causal effect of financial
experience on financial literacy. More
specifically, some studies showed that those
who were receiving an allowance or had a bank
account as young persons went on to display
higher financial literacy as adults (Sohn et al,,
2012; Sabri et al., 2010; Sansone, Rossi, and
Fornero, 2018). The positive effect of
experiential learning was also confirmed under
controlled conditions, i.e. in the classroom
(Batty et al., 2016). What is even more
important for our study, Chen and Volpe, 2002
showed that learning from own mistakes was
the second most often reported source of
financial knowledge among surveyed college
students (70% female and 63% male
participants). Studies such as Duflo and Saez,
2003 or Hong, Kubik, and Stein, 2004 suggest
also that consumers acquire knowledge by
inferring from the experience of other
individuals, such as family members, friends,
acquaintances, co-workers, neighbours, etc.
(through an observational learning). Based on
that, we hypothesised what follows:

H5: Respondents who report more learning
from own and others’ mistakes should be more
financially literate.

Finally, we were interested in how difficult is
household financial management in
respondents’ opinions. Relying on common
sense, we hypothesised that:

H6: Respondents who report more difficulty
with financial management should be less
financially literate.

Although we separated them, these six
factors included in our hypotheses seem to be
interlinked to a large extent. In some cases the
dividing lines among them are blurred. For
instance, an individual may perceive financial

management as highly difficult because of the
lack of affinity with mathematics, difficulty in
dealing with numbers and, thus, she may feel
anxious when thinking about financial domain.
Similarly, our variable ‘The importance
attached to mathematics’ is at the intersection
of attitudes and emotions (at least if one
considers liking and disliking as emotions),
being a kind of an affective attitude.

METHODOLOGY OF THE RESEARCH
Data

We fielded the questionnaire-based survey
during the period of December 10" — 14", 2018.
The data was collected through Computer-
Assisted Telephone Interviewing (CATI) from a
representative sample of 1,067 adult Poles. We
partnered with a professional market and
opinion research agency, DRB Research in
Poland, to conduct the survey.

Measures and coding
Dependent variable

We used the instrument developed and
tested by Allgood and Walstad, 2016 to
measure financial literacy (FINLIT). The
instrument is a single-choice test consisting of
five questions. Two of these questions use
numbers in order to test: (a) whether
respondents understand the workings of
percent, and (b) the relations among inflation,
nominal and real interest rate. The remaining
questions are more factual and probe whether
respondents know some basic principles
regarding financial products: (a) the effect of
rising interest rates on bond prices, (b) the
effect of diversification, and (c) the effect of
credit duration on interest payments and total
installments. Allgood and Walstad, 2016
indicate that, despite its apparent simplicity,
the test has been validated as a reliable
instrument measuring financial literacy in
several national surveys in the US. In our study,
correct answers to test questions were coded as
1 while all remaining options (incorrect
answers as well as ‘Don’t know’ responses)
were coded as 0. Hence, the financial literacy
index ranged between 0 and 5 in value (see the
Appendix for details on the applied financial
literacy test).
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Independent variables
Difficulty in dealing with numbers

To learn the degree to which people
understand the information supplied by means
of numbers - compared to other forms of
information - and, as a result, the difficulty in
dealing with numbers, we asked respondents
the following question: ‘On a scale of 1 to 5
(where 1 means very easy and 5 means very
difficult)  indicate  the  difficulty in
understanding various contents that are
available in the public space (eg,
advertisements, announcements, Imstructions,
press articles, TV show), if the contents are
supplied by means of: (a) charts, diagrams,
figures (denoted as CHART in the analyses), (b)
text (TEXT), (c) numbers (NUMBERS), (d) audio
(AUDIO), (e) video (VIDEO), (f) other (which?)
(OTHER)?

The importance attached to mathematics

We adopted the approach similar to that
previously used by Chen and Volpe, 2002 to
check the attractiveness of mathematics for our
respondents. They were asked to report, on a
scale from 1 (disliked very much) to 5 (liked
very much), the degree to which they liked the
following subjects when attending the school:
(a) foreign languages (LANGUAGE), (b)
mathematics (MATHS), (c) science subjects
(SCIENCE), (d) humanities (HUMANITIES)'.

Interest in financial affairs

We developed and used the following
question to probe respondents’ interest in
financial affairs (FINANCE), compared to other
topics: ‘On a scale from 1 (never) to 5 (always),
indicate which contents attract your attention
in various media (e.g., online, TV, radio, press):
(a) politics, (b) sport, (c) weather, (d) finance,
(e) relationships, (f) entertainment, (g) science,
() health’ Only the interest in financial affairs
was further included in the regression analysis.
The other domains have been used to discuss
the sampled respondents’ relative interest in
financial affairs.

Emotional states induced by thoughts on
finance

A classic set of six basic emotions identified
by Ekman, Sorenson, and Friesen, 1969 was
used to examine the emotional states induced
by thoughts on finance. Surprise was removed

from the set because we concluded that it was
inappropriate given the nature of this particular
survey item. As a result, the respondents were
asked the following question: ‘On a scale from 1
(strongly disagree) to 5 (strongly agree),
indicate what you feel when you think about
financial matters.: (a) happiness (HAPPINESS)
(b) sadness (SADNESS), (c) anger (ANGER), (d)
fear (FEAR), (e) disgust (DISGUST).

Sources of financial literacy

We followed Chen and Volpe, 2002 in
developing the item that allowed us to discover
sources of participants’ financial knowledge
and skills. To this end, the respondents were
asked to report, on a scale from 1 (strongly
disagree) to 5 (strongly agree), how they
acquired the financial knowledge and skills
they possess: (a) from parents (PARENTS), (b)
from own mistakes (OWNMISTAK), (c) from
school, college, training, seminar etc. (SCHOOL),
(d) from others’ mistakes (OTHMISTAK), (e)
from work (WORK), (f) other sources (which?)
(OTHER)'.

Difficulty in dealing with household financial
management

We developed and used the following
question to measure respondents’ difficulty in
dealing with household financial management
(FINMANAGE), compared to other everyday
tasks: ‘On a scale from 1 (very easy) to 5 (very
difficult), indicate the extent to which the
following tasks are difficult for you: (a) raising
children, (b) maintaining yourself and your
family in a good physical condition and good
health, (c) managing household’s finances, (d)
performing daily household duties, (e)
performing professional duties at work'. Only
the difficulty in dealing with household
financial management was further included in
the regression analysis. The other tasks have
been used to discuss the sampled respondents’
relative difficulty in dealing with household
financial management.

Control variables

Finally, we used standard sociodemographic
and economic features as control variables in
our regressions: sex (GENDER), age (AGE),
educational attainment (EDUCATION), and
income (INCOME).
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Models

We estimated a multiple linear regression
model based on the enter method to find
factors significantly explaining financial literacy
of our survey participants (dependent variable).
We used the following potential predictors as
the independent (diagnostic) variables in the
model: (a) difficulty in dealing with numbers,
(b) the importance attached to mathematics, (c)
interest in financial affairs, (d) emotional states
induced by thoughts on finance, (e) sources of
financial literacy, and (f) difficulty in dealing
with personal financial management. To control
for the effect of sociodemographic variables on
financial literacy, we checked how the inclusion
of the sociodemographic variables in the model
affects the percent of variation that is explained

Table 1. Descriptive statistics

by this model.

RESULTS
Descriptive statistics

Table 1 reports descriptive statistics for the
full sample (the sample composition in terms of
sociodemographic characteristics is
demonstrated in Table 4 in the Appendix).
Although the Kolmogorov-Smirnov test
(including Lilliefors significance correction) did
not confirm the normal distribution in
responses to applied financial literacy test
(0.170; p < 0.001), the data skewness suggests
that the deviation from normality is not
considerable.

Mean Median SD Variation Min Max Skewness Curtosis
FINLIT 2.42 2 1.15 1.33 0 5 -0.24 -0.58
CHART 2.57 3 1.22 1.49 1 5 0.10 -1.04
TEXT 2.30 2 1.19 1.42 1 5 0.40 -0.93
NUMBER 2.53 3 1.22 1.49 1 5 0.17 -1.01
AUDIO 2.26 2 1.25 1.57 1 5 0.52 -0.91
VIDEO 2.20 2 1.24 1.53 1 5 0.59 -0.81
OTHER 3.00 3 0.22 0.05 1 5 -0.67 79.44
LANGUAGE 3.06 3 1.16 1.34 1 5 0.04 -0.70
MATHS 3.14 3 1.24 1.54 1 5 -0.06 -0.93
SCIENCE 3.32 3 1.13 1.27 1 5 -0.27 -0.53
HUMANITIES 3.45 4 1.20 1.45 1 5 -0.40 -0.67
FINANCE 2.74 3 1.16 1.35 1 5 0.15 -0.75
HAPPINESS 3.15 3 1.09 1.18 1 5 -0.26 -0.46
SADNESS 2.30 2 1.06 1.13 1 5 0.32 -0.75
ANGER 2.37 2 1.13 1.28 1 5 0.30 -0.78
FEAR 2.15 2 1.06 1.13 1 5 0.40 -0.89
DISGUST 1.89 1 1.03 1.06 1 5 0.79 -044
PARENTS 3.18 3 1.25 1.57 1 5 -0.17 -0.94
OWNMISTAK 3.94 4 1.08 1.17 1 5 -0.81 -0.10
WORK 2.95 3 1.33 1.78 1 5 -0.07 -1.09
SCHOOL 2.89 3 1.26 1.59 1 5 -0.07 -0.96
OTHMISTAK 2.71 3 1.26 1.58 1 5 0.08 -1.02
OTHER 1.39 1 0.68 0.46 1 5 2.61 9.86
FINMANAGE 3.39 3 1.04 1.08 1 5 -0.18 -0.45

The statistics reveal large shortcomings in
financial literacy of our survey participants
and, therefore, presumably in entire
population of Poles. The average financial
literacy of the sampled respondents on a scale

of 0 to 5 equals 2.42 with the median score of
2. A typical evaluation system that is used at
universities in Poland assumes that students
pass when they achieve at least half of the
credits that are available. In light of this simple
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rule, the statistical Pole is financially illiterate,
at least based on our results.

Numbers and charts turned out to be the
only information media for which the
respondents were more likely to report a
difficulty rather than an ease in understanding
the contents transmitted using the indicated
forms of information. The average value of the
variable NUMBERS on a scale of 1 to 5 equals
2.53. The respondents reported that they had,
on average, less difficulties in understanding a
textual information and, particularly, audio or
video (compared to numbers and charts).

We found that mathematics was liked less
than other subjects, except for foreign
languages, when the respondents attended
school. 31% of the respondents indicated that
they did not like mathematics (11.1% strongly
disliked this subject), while 38.2% reported the
opposite.

On a long list of various themes (from
politics, through relationships, to health),
finance was reported the second Ileast
interesting domain. 17% of the sampled
respondents never reach for media contents
devoted to financial issues. The average value
of the variable FINANCE on a scale of 1 to 5
equals 2.74. For comparison, the mean value
equals 3.47 for the entertainment, 3.39 for
weather, and 3.11 for politics (see Table 5 in
the Appendix for details).

Own mistakes was the source of financial
knowledge which was reported the most often
by our respondents (68.7% of the survey
participants indicated this source). This was
followed by parents (42.2%) and work (35.9%).
In light of our survey, others’ mistakes were
the most rare exploited source of financial
knowledge and skills (28.1% of the survey
participants indicated this source).

Our survey showed that the most common
emotion accompanying the thoughts on
finance was happiness - the only positive
emotion included in our study. The average
value of the variable HAPPINESS on a scale of 1
to 5 equals 3.13 (for comparison, the mean
equals 2.15 for fear and only 1.89 for disgust).

Among various everyday tasks that have
been included in our survey, managing of
household finances turned out to be neither

the most difficult, nor the easiest task.
Respondents indicated raising children as the
most difficult household task. The average
value of the hardship index for raising children
on a scale of 1 to 5 equals 4.1. For comparison,
the average value of this index for household
financial management equals 3.39, while
performing professional duties at work - 2.92
(see Table 6 in the Appendix for details).

To sum up, the descriptive statistics suggest

that average adult Pole does not like
mathematics, is very little interested in
finance, has significant difficulties in
understanding contents provided in terms of
numbers, perceives household financial
management as a moderately difficult task,
however attaches rather positive than
negative emotions when thinking about
financial issues.

Regression analysis

Table 2 reports the estimation results of
multiple linear regression model. The
dependent variable used in this specification is
the quantitative indicator for financial literacy.
The independent wvariables are those
demonstrated in Table 1. The control variables
are gender, age, education and income. The
model is statistically significant and well-fitted
to data (K27.1039) = 6.15; p < 0.001). The
variation in the dependent variable is
explained in 14% by the model (R-squared =
0.138).

We found that the difficulty in
understanding media content when the
content was provided by means of numbers
(variable denoted as NUMBERS in our
analyses) was significantly and negatively
related to financial literacy. This means that
the more difficulty reported by the
respondent, the less financial literacy she
displays. Thus, H1 is confirmed. It is
interesting that our model shows also
significant and positive relationship between
financial literacy and the difficulty in
understanding media content when the
content is provided by means of charts,
diagrams, figures etc. (variable denoted as
CHART in our analyses).
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Table 2. Regression results with financial literacy as the dependent variable

Independent Unst.andar— Sta_ndar-
Category . dised dised Cl195%
variables L o
coefficients  coefficients
B SE Beta LL UL
HAPPINESS 2004 003 ~0.04 115 0252 -0.10 003
SADNESS 004 005 0.03 071 0480 -006 0.13
Emotions ANGER 2009 005 -0.09 190 0057 -0.18 <0.01
FEAR 001 006 -0.01 022 0830 -012 0.0
DISGUST 011  0.05 0.10 227 0023 002 021
PARENTS 2004 003 ~0.04 120 0230 -009 0.02
OWNMISTAK  0.14  0.03 0.13 435 <0001 5408 021
Financial SCHOOL 002 003 0.02 048 0630 -005 008
education OTHMISTAK ~ -0.05  0.03 -0.05 140 0163  -0.11 0.2
WORK 2001 003 -0.01 020 0843 -006 0.5
OTHER 014 005 -0.08 265 0008 -024 -0.04
Interest FINANCE 015  0.03 0.15 460  <0001" 509 021
CHART 013 004 0.14 316 0002** 005 021
TEXT 007 005 0.08 164 0101 -001 0.6
Media content NUMBERS 018 005 020  -403 <0001 457 009
format AUDIO 004 005 -0.05 080 0422 -014 0.6
VIDEO 2002 005 -0.02 028 0779 -012  0.09
OTHER 015 0.16 0.03 096 0338 -0.16 045
LANGUAGE 2001 003 -0.01 2017 0867 -007 006
Liking/disliking MATHS 005 003 0.05 148 0138  -002 0.12
school subjects SCIENCE 0.01 0.04 0.01 0.16 0.874 -0.06 0.08
HUMANITIES 001  0.03 0.01 019 0849 -005 007
Hardship FINMANAGE  -0.06  0.03 ~0.06 196 0050 -0.13 <001

B - unstandardised regression coefficient; SE - standard error; Beta - standardised regression
coefficient; t - t test; p - significance level; *p < 0.05; ** p < 0.01; ***p < 0.001; LL and UL - lower and
upper limit of the confidence interval

The liking / disliking attitude to none of the
subjects learnt at school turned out to be
significantly related to financial literacy in our
model, including mathematics. For this reason
H2 must be rejected.

Our model shows that the more interest a
respondent has in financial domain, the higher
she scores in the financial literacy test applied
in this study. Such finding supports H3.

The only emotional factor significantly
associated with financial literacy measure is

disgust. The sign of the relationship is positive,
meaning that more disgust reported by a
respondent in our survey, the higher financial
literacy level she reaches. Fear — hypothesised
in H4 as negatively related to financial literacy
- is insignificant in the model which means
that, as a result, H4 must be rejected.

As expected, there is a significant and
positive link between learning from own
mistakes and financial literacy. However, the
link between learning from others’ mistakes
and financial literacy, turned out to be
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insignificant. Therefore, H5 is confirmed only
partially.

Although those respondents who report

more difficulty with household financial
management were found less financially
literate in our regression — as we hypothesised
in H6 - the relationship is, however,
insignificant, leading to rejection of H6.

Additional tests

As mentioned earlier in this article, there
may be some interlinkages among the
independent variables included in our
regression. For instance, in this study we
separated emotional states from the interest in
financial domain and used them as self-
contained variables. However, as suggested by
Ford and Kent, 2009, financial anxiety may
reduce the interest in finance, while the
limited interest may further lead to low
financial literacy levels. Therefore, we ran
additional test (correlational analysis using
Spearman rf10 coefficient) to check whether
the emotional states regarding financial affairs
relate to the interest in financial domain. Table
3 reports results of this test.

The test showed that all investigated
emotions are significantly correlated with the
interest, and that in all but one cases - that is,
happiness - the sign of the relationship is
positive. This means that more sadness, anger,
fear and disgust translate into more interest in
financial domain. On the other hand, more
happiness induced by the thoughts on
financial matters is linked to less interest.

Table 3. Correlation between emotional states
regarding financial affairs and interest in
financial domain

Emotions Interest in financial domain
Happiness -0.071*
Sadness 0.173**
Anger 0.151**
Fear 0.251**
Disgust 0.311**

*p<0.05; *p<0.01

We checked also whether those respondents
who report more learning from own mistakes
have less difficulty with understanding the
information supplied by means of numbers,
which seems to be reasonable. Certainly, at
least some of those financial situations that
have a potential to teach a lesson, expose
individuals to number-related tasks. Hence,
those who are able to learn the lesson, should
be more fluent in dealing with numbers. To
check if such rationale is supported by our
data, we again carried out correlational
analysis using Spearman rfo coefficient and
found that the link between learning from
own mistakes and reported difficulty in
understanding numbers is significant and
positive, as expected, yet weak (r/20 = 0.070; p
=0.023).

DISCUSSION, IMPLICATIONS AND
LIMITATIONS

Our study was aimed to test several
potential determinants of financial literacy
that haven't been comprehensively studied so
far. To this end, we used both cognitive,
affective, behavioural and attitudinal factors as
likely predictors of the literacy. Several
important conclusions emerge from the
empirical analyses we have conducted.

Firstly, we confirmed that financial literacy
is significantly and inversely related to the
difficulty in dealing with numbers. The effect
is known from previous research (Grohmann,
Kliihs, and Menkhoff, 2018; Skagerlund et al.,
2018; OECD, 2015). Such result, combined
with broad-based meta-analyses reporting
low effectiveness of educational interventions
aimed directly at increasing financial literacy
(e.g., Fernandes, Lynch, and Netemeyer, 2014),
may suggest that the educational efforts could
be re-directed - at least partly - to increasing
numeracy. The evidence shows that
mathematical competences support
individuals in becoming financially
knowledgeable and skilled consumers.
Whether the ability to understand numbers is
a sole critical driving force underlying
financial literacy or it is just one of many
essential factors, remains an issue open to
further investigation. For instance, OECD/INFE,
2016 indicates that the differences in scores
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achieved in number-related financial test
cannot be attributed exclusively to the
differences in numeracy. Nevertheless, the
policy implication of our findings seems to be
straightforward: numeracy needs to be
targeted as a priority in the educational
system as it contributes significantly to
various key life competences, including
financial literacy. Perhaps, the low level of the
literacy that is observed currently in the Polish
population results to a large extent from the
voluntary status of mathematics in secondary
school final examination held for about 25
years, till 2010.

Secondly, a separate issue is the format of
mathematical and financial education
supporting the effective acquisition of
knowledge and skills. Our finding on the link
between a difficulty in understanding charts
(figures, diagrams etc.) and financial literacy
levels is difficult to interpret and calls for more
extensive and more in-depth analyses of
various educational formats and their
influence on financial literacy scores. Very
little is known in this field. The study of
Hubbard, Matthews, and Samek, 2016
suggests that the phrase ‘chart’ may be too
aggregate if one attempts to capture the effect
of educational format on financial literacy.
They showed that the linear chart - as
opposed to the volumetric chart - turned out
to be the least effective educational form of all
formats analysed - even less effective than
standard textual information. The significance
of charts in our regression confirms that the
graphical form used in teaching has some
relevance for the effective transfer of
knowledge and skills, especially where the
number-related contents are involved.
However, future research should pay more
attention to how the contents delivered by
means of charts, figures, diagrams etc. lead to
a rise of financial literacy. On a more general
level, our findings encourage a discussion on
how to teach mathematics and other number-
related subjects at school to alter the attitude
to these subjects. In a way, our study
confirmed the anecdotal evidence that
mathematics is disliked, on average. A more
favourable attitude to these subjects, driven by
more friendly teaching formats, may increase
the interest in them and, ultimately have a

positive effect on the learning effectiveness.

Thirdly, if the attitude towards maths and
maths-related financial domain needs to be
changed, then one must remember that
attitudes have strong affective underpinnings.
Thus, the shift in attitudes should appeal to
the emotions. It is well-recognised that
positive mood enables individuals to
assimilate information (Ackert, Church, and
Deaves, 2003). On the other hand, recent
research shows that negative emotions cannot
only hinder, but also enhance learning (Rowe
and Fitness, 2018). Our study is inconclusive in
this respect. The only emotion significantly
tied to financial literacy in our research is
disgust. Additionally, the relation is positive,
while our cross-sectional study does not allow
infering about the causality of this relation.
This means, then, that the disgust induced by
the thoughts on finance may cause individuals
to acquire more knowledge and skills in
financial domain, however the reversed
direction of the causal link is also possible: i.e.,
for a reason, more financially literate
consumers may be more likely to feel finance-
related disgust. At the same time, we
established that the level of disgust is
positively correlated with the interest in
finance. Perhaps, it is true that the phrase
‘financial matters’ connote the financial
scandals that have recently galvanised the
public opinion in Poland (e.g., Amber Gold
scandal, credit unions scandal, Swiss franc
mortgage problem, just to mention a few
recent affairs in Poland, insurance policies
combined with deposits fraud, Financial
Supervision Authority scandal; see, for
instance, The Economist, 2012; Buckley, 2016;
Foy, 2015). Possibly, individuals are attracted
to financial contents in media by their
sensational context which is intrinsically
repellent, but watching how these affairs
unfold exposes the individuals to a dose of
professional knowledge, making them more
financially savvy as a result. Certainly, other
explanations are also possible regarding the
link between financial literacy and the
emotional states around finance, as well as
between these states and the interest in
financial domain. This plethora of acceptable
interpretations indicates huge complexity of
finance-related emotions and calls for further,
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possibly interdisciplinary  research. For
instance, it is noteworthy that more interest in
financial domain is significantly and positively
correlated with more frequent reports of all
negative emotions and less frequent reports of
the only positive emotion included in our
study - i.e., happiness. This suggests that, for a
reason, delving into financial domains
engenders a storm of negative emotions.

Fourth, our study emphasised the role of
financial-related experience in the formation
of financial literacy. It is symptomatic that all
other tested carriers of financial learning,
except for learning from own mistakes, turned
out to be insignificant as predictors of financial
literacy. This may suggest that, despite huge
resources devoted worldwide to promotion of
controlled financial education in recent years,
all resorts of the education fail: starting with
parental teaching, through formal education at
school, to workplace considered as a setting
potentially enabling development of financial
literacy. This picture of financial education
interventions is consistent with previous
evidence showing that the interventions are
largely ineffective (Fernandes, Lynch, and
Netemeyer, 2014). Perhaps, such finding
should induce to a complete re-thinking of the
programs designed to support financial
literacy.

As usual, there are some limitations inherent
in the present analyses. To a large extent our
survey uses respondents’ self-reports as
measures of some variables (e.g., we infer
about the understanding of numbers on the
basis of participants’ self-assessments).
Although self-reports have been proved
credible even if respondents are asked to
report uncomfortable facts (Ameriks et al.,
2007), we cannot rule out the social
desirability effect. It is recommended to attest
our findings in future research with measures
other than self-reports.

Further, our study intentionally applies
variables that were designed at a general level.
This results from the decision to examine
largely diversified factors representing various
disciplines. Our study has been designed to
preliminary explore these factors as potential
significant regressors of financial literacy.
Future research should develop our

interdisciplinary  propositions into more
detailed measures.
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Appendix

Table 4. Sample composition.

n %
Female 558 52.3
GENDER
Male 509 47.7
Grammar school (primary / elementary education) 14 1.3
Junior high school (lower secondary education) 5 0.5
Junior vocational school (lower vocational education) 170 15.9
High school (upper secondary education) 141 13.2
EDUCATION ) ) )
Vocational school (upper vocational education) 287 26.9
Post high school 102 9.6
Tertiary (university education) 336 315
PhD 12 1.1
Up to PLN 1,499 75 7.0
PLN 1,500-2,499 276 25.9
PLN 2,500-3,499 306 28.7
INCOME
PLN 3,500-4,499 252 23.6
PLN 4,500-5,999 121 11.3
PLN 6,000 and more 37 3.5
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