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Financial literacy among Finnish adolescents 
in PISA 2018: the role of financial learning 
and dispositional factors
Gintautas Silinskas1* , Arto K. Ahonen2 and Terhi‑Anna Wilska3 

Introduction
Financial literacy—the ability to understand financial information and, based on it, make 
decisions about financial matters—has become a globally recognized essential life skill 
(Moreno-Herrero et al., 2018). Nowadays, financial markets are increasingly accessible 
to consumers due to major technological progress, and financial literacy plays a key role 
in helping to manage individual finances efficiently, which can improve the economic 
behavior and the quality of people’s lives (Arellano et al., 2018). In order to manage their 
finances successfully, people have to take daily financial decisions about expenditures 
and savings and differentiate among a wide range of products, services, and providers 
of financial products (Arellano et al., 2014; Moreno-Herrero et al., 2018). Young people 
are an attractive market for financial service providers. However, they have limited abili-
ties in taking correct financial decisions (Arellano et al., 2014). Therefore, young people, 
as early as secondary school, should already be exposed to some of the basic topics of 
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financial literacy as they need to be prepared to deal with increasingly complex financial 
decisions in the future. Financial education among young people, and their preparation 
for decision-making in adult life, has aroused increasing concern among governments 
and other international bodies (Arellano et al., 2014).

The OECD, in acknowledging the importance of being financially literate as early 
as in adolescence, added financial literacy as an international option to be assessed in 
the Programme for International Student Assessment (PISA) alongside reading, math, 
and science literacy. Finland tends to rank very high in international PISA comparisons 
overall, and in PISA 2018 Finnish adolescents’ financial literacy ranked second to third 
together with Canada behind Estonia (OECD, 2020a). Despite the high ranking of Finn-
ish 15-year-olds’ PISA performance, little is known what factors may be associated with 
adolescents’ financial literacy proficiency in Finland and elsewhere. Previous reports on 
PISA data often emphasized the role of socio-demographic background characteristics, 
for example, adolescent age, gender, parental education, and SES (OECD, 2020a). Thus, 
it remains unclear how several factors related to financial education, such as the oppor-
tunity to learn at school (Elliott & Bartlett, 2016) and implicit financial learning, such as 
adolescents’ interactions about financial matters with parents (Vosylis & Erentaite, 2020) 
may relate to financial literacy. Moreover, dispositional adolescents’ characteristics, such 
as motivation and personality-based psychological characteristics and approaches to 
learning, can also be related to the gains in financial literacy. Previous studies often con-
sidered these factors in isolation, whereas including them all at once would provide us 
with a more comprehensive understanding of the phenomenon of financial literacy. The 
status of the PISA assessment tool of financial literacy and its impact on educational 
policymaking are widely acknowledged, and therefore these results may have a highly 
applicable value in enhancing adolescents’ financial literacy at schools. Consequently, 
the present study was set to investigate the relative importance of the financial education 
and dispositional factors in predicting PISA 2018 financial literacy scores among Finnish 
adolescents.

Financial literacy and its assessment in PISA
The PISA framework defines financial literacy as follows:

the knowledge and understanding of financial concepts and risks, and the skills, 
motivation and confidence to apply such knowledge and understanding in order to 
make effective decisions across a range of financial contexts, to improve the financial 
well-being of individuals and society, and to enable participation in economic life

(OCED, 2020a, p. 128).
Financial literacy is often understood as an important aspect of increased finan-

cial capability and a determinant of financial behavior (Hilgert et al., 2003; Lyons et al., 
2006; Mandell, 2006). For example, it has been shown that financial literacy relates to 
wiser choices in saving and investing (Lusardi & Mitchell, 2014), wealth accumulation 
(Behrman et al., 2012; Gustman et al., 2012), saving and retirement planning (Lusardi & 
Mitchell, 2007), contracting personal loans and mortgages with better conditions (Dis-
ney & Gathergood, 2013), low-cost borrowing and fee awareness (Bucher-Koenen et al., 
2017), preventing the incurrence of debt (Huston, 2012; Lusardi et al., 2015), and stock 
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market participation (Abreu & Mendes, 2010; Christelis et  al., 2010; Van Rooij et  al., 
2011).

Financial literacy was included in the PISA assessment of 2012 as its importance was 
recognized already at the secondary school level alongside that of the permanent main 
domains of reading, mathematics, and science. As such, financial literacy has been pro-
vided as an international option also in the two subsequent PISA assessments in 2015 
and 2018. In all, in 2012 the optional assessment was conducted in a total of 18 countries 
(29,041 students), in 2015, 15 countries (125,574 students) took part, and in 2018, 20 
countries participated (117,137) students). In 2018, Finland made its debut in the finan-
cial literacy assessment for adolescents, and thus we focus on the Finnish data set of 
financial literacy from PISA 2018. Although the data collection took place in 2018, the 
results were released on May 7, 2020. In the latest PISA 2018 assessment the mean score 
of financial literacy of Finnish adolescents was ranked second (attaining the mean score 
of 537). Finland’s score was significantly above the OECD mean score (505), significantly 
lower than the score of Estonia (547), and statistically did not differ from the score of 
Canada provinces (532), which was ranked third (OECD, 2020a). Consequently, investi-
gating predictors of financial literacy among Finnish adolescents can add to our under-
standing of what explains high financial literacy scores internationally.

Factors of financial learning and financial literacy
Within the PISA framework, the Financial Literacy Expert Group (FEG) emphasized 
the importance of financial learning—or access to information and education—that 
can explain financial literacy scores (OECD, 2019). Access to information and edu-
cation refers to the variety of sources of financial information and education that are 
available to adolescents (e.g., information and education provided by school, family, 
friends, or financial sector). In the present study, we investigated the frequency and 
availability of two access sources to the financial information: (1) lessons at schools 
and (2) parental involvement with financial matters. This decision stems from the 
theoretical framework of the Opportunity to Learn (OTL; Elliott & Bartlett, 2016; 
Stevens, 1996). According to OTL, school context is a defining factor in children’s 
learning, which includes time spent on instruction, the content of instruction, and 
quality of interaction during instruction. In the PISA student questionnaire, adoles-
cents were asked about the frequency with which they have heard/learned certain 
financial literacy concepts or solved financial literacy-related tasks during school 
lessons (i.e., the implemented curriculum). That is, theoretically, we had informa-
tion on adolescents’ perceptions of the instructional time and content allocated by 
teachers and schools for the topic of financial literacy. In addition, worth mention-
ing is the fact that financial literacy is an explicit part of the Finnish national core 
curriculum (i.e., intended curriculum in OTL model). Starting from year 2004, Finn-
ish Grade 9 students have one course on financial literacy as a part of their social 
science studies (The Finnish National board of Education, 2004; Vitikka et al., 2012), 
and financial matters are taught as integrated part of mathematics and home eco-
nomics in Grade 7. Thus, Finnish participants of PISA 2018 were exposed to this 
curriculum. Moreover, financial literacy can be viewed as the attained curriculum. 
Although PISA does not cover all that is taught as part of the Finnish curriculum, 
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we expect there to be a significant overlap between the Finnish curriculum and the 
PISA Financial Literacy framework. Thus, theoretically, the present study may pro-
vide evidence on how intended curriculum (financial literacy being taught in Finn-
ish schools) manifests through implemented curriculum (adolescents’ perceptions 
of the frequency of the financial literacy content at school) on attained curriculum 
(financial literacy scores). Previous research shows that along with students from 
Australia, Indonesia, and the Russian Federation, Finnish adolescents in PISA 2018 
reported the greatest exposure to financial literacy tasks in school lessons (OECD, 
2020a). Previous research shows that the provision of financial education at school 
has at least short-time effects on attitudes and spending behavior (Batty et al., 2015), 
as it provides information and also offers skill-building and motivation (Hilgert 
et al., 2003). In the recent meta-analysis of 126 studies, Kaiser and Menkhoff (2017) 
found that financial education significantly predicted financial literacy and financial 
behavior. Based on the PISA 2012 results, the availability of financial education has a 
significant and positive relation with adolescents’ financial literacy scores (Cordero 
et al., 2019). This positive link was persistent regardless of the educational strategy 
applied (e.g., financial literacy classes being compulsory or not, courses taught sepa-
rately or within other subjects, being taught by school teachers, or being taught by 
people outside the school).

Another source of access to financial information is parental involvement in finan-
cial matters at home. Parents play an important role in their children’s financial 
learning through communicating information on financial matters to their children 
(Bowen, 2002; Danes & Yang, 2014; Gudmundson & Danes, 2011; Kagotho et  al., 
2017; Shim et  al., 2010; Vosylis & Erentaite, 2020). Implicit learning takes place 
through the resources that parents make available to their children, observation or 
imitation of parental behaviors, communication about financial issues and through 
the creation of opportunities that allow young people to participate in financial 
practices (Sherraden et  al., 2011). Parental involvement in financial matters with a 
child, in particular the frequency of discussing financial matters, was also shown to 
be positively related to students’ financial literacy in nine (i.e., Australia, Belgium, 
Brazil, Chile, Lithuania, the Netherlands, Poland, the Russia Federation, and the Slo-
vak Republic) out of 15 countries participating in PISA 2015 (Moreno-Herrero et al., 
2018). Similar positive results were found in other studies (Mimura et  al., 2015), 
which suggests that parents are the primary financial socializators of children, and 
children who discuss financial matters with their parents are stimulated to think 
about financial matters which in turn increases their financial awareness (Jorgensen 
& Savla, 2010). Apart from adolescents’ experiences with own money, the frequency 
of parental involvement in adolescent financial decision making (e.g., spending and 
saving) is the key factor of access to money and financial products (Drever et  al., 
2015). Interestingly, based on the latest PISA 2018 assessment, parental involve-
ment in financial matters with their children was the lowest in Estonia and Finland 
(OECD, 2020a). Taken together, both financial education in school lessons and the 
frequency with which young people discuss financial matters with their parents were 
hypothesized to be positively related to financial literacy (Moreno-Herrero et  al., 
2018; Tang & Peter, 2015). Thus, this was also our expectation.
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Dispositional factors and financial literacy
Dispositional factors are psychological personality-based contexts in which students 
approach learning (OECD, 2019). Two types of dispositional predictors of financial lit-
eracy were investigated in the present study: (1) achievement motivation and (2) meta-
cognition. First, we considered two achievement motivation factors that relate to how 
adolescents approach learning: competitiveness and work mastery (Elliot & McGregor, 
2001; Helmreich et  al., 1978). Competitiveness has been defined as a dispositional 
desire to outperform others, whereas work mastery refers to a dispositional desire to 
work hard to master tasks (OECD, 2019). In previous PISA assessments both constructs 
were combined to represent one variable of achievement motivation. This achievement 
motivation in PISA 2015 was associated with financial literacy in the Slovak Republic 
(Moreno-Herrero et al., 2018). However, it did not contribute to explaining variance of 
financial literacy in the remaining 14 countries of the PISA 2015 assessment (Moreno-
Herrero et  al., 2018) or a pool of all countries in the PISA 2012 assessment (Arellano 
et al., 2018). Therefore, based on the previous results of the PISA assessment (Baranik 
et al., 2007; Murayama & Elliot, 2012; Spence & Helmreich, 1983), competitiveness and 
work mastery in PISA 2018 were measured separately. The present study was the first to 
report results on these two constructs. Generally, work mastery is widely understood as 
a positive aspect of motivation and is often encouraged, whereas opinions about com-
petitiveness are often divided. According to the Analytical Framework of PISA 2018 
(OECD, 2019), competitiveness alone can be problematic, and thus its benefits need to 
be evaluated in a context of work mastery. Thus, we expected that work mastery (e.g., 
adolescents working hard and persisting in tasks till they are finished) would positively 
relate to financial literacy scores, whereas positive expectations for competitiveness (e.g., 
outperform others) are of a more explorative nature. Taken together, it is possible that 
both of these personality/motivation related factors can be positively associated with 
financial literacy, and therefore they were both investigated in the present study.

Second, meta-cognition—that is, learning strategies used in the learning process—can 
improve adolescents’ learning (Artelt et al., 2001; Brown, Palinscar, & Armbruster, 2004). 
The PISA framework identified three such meta-cognitive strategies: understanding/
memorizing, summarizing, and evaluating the credibility of the source (OECD, 2019). 
Two strategies—understanding/memorizing and summarizing—have traditionally been 
measures in many PISA assessments and were shown to correlate with reading perfor-
mance (median correlation 0.46 and 0.39 for understanding/memorizing and summa-
rizing, respectively [Artelt & Schneider, 2015]). By acknowledging the rapid progress of 
digitalization in many spheres of life, the PISA 2018 assessment recognized the impor-
tance of the critical evaluation of digital online material. Based on Coiro and Dobler’s 
(2007) suggestion, this need to efficiently evaluate online material before making deci-
sions and actions (e.g., selecting the most relevant links and avoiding distracting infor-
mation) is becoming crucial in facilitating reading goals. Thus, a new item—assessing 
credibility—was developed. Although all three scales measuring meta-cognitive strate-
gies have originally been designed to capture them associated with reading literacy in 
PISA, one could argue that the same strategies of understanding and critical evaluation 
of written information can also be useful in other domains, especially when enhancing 
financial literacy (OECD, 2019, 2020a). This could be the case because financial literacy 
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requires a certain level of proficiency in reading literacy. That is, financial literacy covers 
different content (e.g., deciding which of two consumer items would be better value for 
money according to the needs and circumstances, understanding the reasons for paying 
or receiving interest, and identifying which providers are trustworthy). Taken together, 
financial literacy tasks are typically presented in texts that include numbers. That is, 
numbers are presented in a certain context. Thus, the task for a student is to understand 
the context behind a situation and to make optimal decisions in regard to it by evaluat-
ing all the available information. Thus, we argue that meta-cognitive learning strategies 
are not only useful in predicting adolescents’ reading skills but also in predicting such 
life skills as financial literacy. Consequently, we expected that meta-cognition in terms of 
understanding and remembering, summarizing, and assessing access credibility would 
be positively associated with financial literacy scores.

The present study
The aim or the present study was to investigate the relative importance of financial 
learning and dispositional factors in predicting financial literacy among Finnish adoles-
cents in the PISA 2018 assessment. Two research questions guided our investigation:

RQ1  To what extent do the factors of financial learning (financial education in school 
and parental involvement) are associated with financial literacy scores? Based on previ-
ous studies, we expected to find that higher exposure to and help with financial matters 
at school and home would be positively associated with adolescents’ financial literacy 
(Cordero et al., 2019; Moreno-Herrero et al., 2018).

RQ2  To what extent do dispositional factors (competitiveness, work mastery, and 
meta-cognition) are associated with financial literacy scores? Based on previous 
research, we expected competitiveness and work mastery to be associated with financial 
literacy scores positively (OECD, 2019). In addition, we expected that meta-cognition 
(understanding and remembering, summarizing, and assessing access credibility) would 
be positively associated with adolescents’ financial literacy skills (Artelt & Schneider, 
2015; Coiro & Dobler, 2007).

Socio-demographic background characteristics (e.g., child gender, grade level, paren-
tal education, and family wealth) can also be related to financial learning, dispositional 
factors, or to the development of adolescents’ financial literacy (Arellano et  al., 2018; 
Cordero et al., 2019; Lusardi & Lopez, 2016). As socio-demographic factors need to be 
taken into account when analyzing financial literacy, we controlled our main results for 
their effect.

Methods
Participants

The participants were 4328 Finnish adolescents taking part in the PISA 2018 assessment. 
The adolescents were randomly selected using stratified sampling. First, participating 
schools were randomly selected, and then students within sampled schools were ran-
domly selected. The PISA eligible students’ age should be between 15 years and three 
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months and 16 years and two months. In Finland, the assessment was administered in 
April and May 2018, and the students were born between February 1, 2002 and Janu-
ary 31, 2003. This sample represented a total of 57,500 adolescents from Finland. In our 
Finnish sample, 49.2% (n = 2129) of the participants were female, and 50.8% (n = 2199) 
were male. The modal grade for the age cohort in Finland was the 9th grade. In terms of 
students’ grade level, 0.5% (n = 21) were enrolled in Grade 7, 12.6% (n = 546) in Grade 
8, 86.9% (n = 3760) in Grade 9, and 0.02% (n = 1) in Grade 10 (the first year of upper 
secondary education). Using the ISCED 1997 classification (UNESCO, 2006), the high-
est education of parents of the participating students was as follows: 0.3% (n = 11) of 
adolescents were placed in the category “no education”, 0.1% (n = 4) were categorized as 
primary education, 1.3% (n = 57) were lower secondary, 17.7% (n = 768) were vocational/
pre-vocational upper secondary and non-tertiary post-secondary, 17.0% (n = 735) were 
vocational tertiary, 61.5% (n = 2,660) were theoretically oriented tertiary and post-grad-
uate, and for 2.1% (n = 93) data were missing.

Measures
Students solved financial literacy test tasks and answered questionnaires online as part 
of the PISA test. The cognitive part was a 2-h test, and questionnaires were answered 
for 50 min, after a break. Students were asked to solve a set of financial literacy items 
from a full battery of tasks (not all tasks). Following this, students solved mathematics 
or reading items for 60 min. Students answered two background questionnaires: Finan-
cial Literacy Questionnaire and Student Questionnaire. In the datasets that are avail-
able in the OECD PISA-data repository, Financial Literacy test scores are presented in 
the form of 10 plausible values, and all the composite scores of the questionnaires were 
standardized to have an OECD mean of 0 and a standard deviation of 1. Description of 
the measures is presented in Table 1 (including item stimulus, response categories, the 
number of items, and the text for the items). Descriptive statistics for the WLE scores 
(Warm’s Mean Weighted Likelihood estimates, where individual participant scores were 
transformed to have an OECD mean of zero and an OECD standard deviation of one) of 
all study variables are presented in Table 2 (including sample size, mean, standard devia-
tion, minimum and maximum values, and Cronbach’s α).

Cognitive assessment

Financial literacy

The PISA cognitive assessment was conducted over a two-hour period, followed by 
approximately 50 min to respond to a background questionnaire. The financial literacy 
portion of the assessment consisted of 26 units with 43 items in total. These 26 units 
were split into two separate clusters that were administered in alternating order. Stu-
dents participating in the Financial Literacy assessment had 60 min to respond to the 
financial literacy items, and 60 min to respond to either mathematics or reading liter-
acy items. The items for the subjects were also administered in alternating order. Of the 
43 financial literacy items, 29 were non-interactive items developed for the 2012 and 
2015 PISA assessments. An additional 14 items were created for the 2018 assessment. 
These items included interactive elements so that they would add to the sense of reality 
and maintain interest for students. PISA 2018 included items in a variety of formats to 
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minimize the possibility that item format has an influence on adolescent performance. 
Depending on the task, the adolescents provided their responses by providing short 
descriptive responses, more direct responses of one or two sentences, a calculation, or 
checking the box. Most of the items were coded dichotomously (correct or incorrect), 
whereas for some items the scoring was more nuanced, and a partial credit was awarded.

The final score for the PISA 2018 financial literacy assessment was provided in the 
form of 10 plausible values for each student. In Finland, the mean score across the 10 
plausible values was 537 (SD = 102). Technically, plausible values are random draws 
from the estimated ability distribution of proficiency estimates of every student (Mis-
levy et  al., 1992; Wu, 2005). These plausible values can be interpreted as the range of 
abilities that a student might reasonably have (The Finnish National Board of Education, 
2014; Wu, 2005). All 10 plausible values need to be taken into account when performing 
analyses in order to avoid problems associated with bias and inefficiency (Mislevy, 1993; 
OECD, 2019). To allow for the estimation of sampling variance for the point estimates, 
PISA includes in the data 80 replicate weights that can be used for such purpose.

Contextual background questionnaires

Financial learning factors

Information on two variables was collected: financial education in school lessons and 
parental involvement in matters of financial literacy (Tables 1 and 2).

Table 2 Descriptive statistics of the used variables

This table presents descriptive statistics for the variables used. The scales of these variables were defined in Table 1. First, the 
number of participating students on each variable is presented, then minimum and maximum values followed by mean and 
standard deviation are provided. Cronbach’s alpha presents the internal consistency of the scale variables
a Warm’s Mean Weighted Likelihood Estimates (WLE) are computed for the PISA indices used in our study. These values are 
drawn from the PISA data repository. The WLE estimates are standardized across OECD countries and have a mean of zero 
and standard deviation of one

Variables N Min Max M SD Cronbach’s α

Financial learning factors

 Financial education in school lessons (WLE)a 4050 − 1.56 2.32 0.474 0.896 0.883

 Parental involvement in matters of financial 
literacy (WLE)a

4027 − 1.99 2.40 − 0.151 0.870 0.819

Dispositional factors

 Competitiveness (WLE)a 4134 − 2.35 2.01 − 0.041 0.977 0.800

 Work mastery (WLE)a 4065 − 2.74 1.82 − 0.312 0.964 0.746

 Meta‑cognition: understanding and remember‑
ing (WLE)a

4060 − 1.64 1.50 − 0.112 1.020

 Meta‑cognition: summarizing (WLE)a 4032 − 1.72 1.36 0.006 1.010

 Meta‑cognition: assess credibility (WLE)a 4007 − 1.41 1.33 0.196 1.002

Control variables

 Gender

  Female 2129

  Male 2199

 Student international grade (Derived) 4328 7 10 8.860 0.357

 Highest education of parents—alternate defini‑
tion (HISCED)

4233 0 6 5.370 0.969

 Family wealth (WLE)a 4272 − 4.65 4.14 0.216 0.743 0.552 
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Dispositional factors

Information on competitiveness, work mastery, and three metacognitive strategies was 
collected (Tables 1 and 2). To expand on meta-cognition, the students’ meta-cognition of 
processing written information was assessed by three scenarios: (1) understanding and 
remembering, (2) summarizing, and (3) assessing credibility. Each scenario consisted of 
(a) a stem, which was a reading task, and (b) a set of strategies. Students were asked 
to rate the strategies regarding their usefulness for solving the reading task. All strate-
gies were also rated by reading experts regarding their usefulness via multiple pairwise 
comparisons. This rating resulted in a hierarchy of all strategies for each task, and it was 
based on all the pairs agreed upon by at least 80% of the experts. Based on this agreed 
rating order, pairwise rules were then created to construct a score for each student indi-
cating the number of times he or she chose a more useful over a less useful strategy. The 
final scores assigned to each student for each task ranged from 0 to 1 and can be inter-
preted as the proportion of the total number of expert pairwise relations that are con-
sistent with the student ordering. The higher the score, the higher the number of times 
a student chose an expert-validated strategy over a less useful one. The rules for each 
scenario were as follows. First, the expert-rated strategy order for understanding and 
remembering was Strategies 3, 4 and 5 > Strategies 1, 2, and 6. Second, the expert-rated 
strategy order for summarizing was Strategies 4 and 5 > Strategies 1 and 3 > Strategy 2. 
Finally, for assessing credibility, there were six (3 × 2) pairwise rules based on this order: 
Strategy 4 > Strategy 1; Strategy 4 > Strategy 3; Strategy 2 > Strategy 1; Strategy 2 > Strat-
egy 3; Strategy 5 > Strategy 1; and Strategy 5 > Strategy 3. Consequently, for example, a 
student following four of these rules would receive a score of 4/6 = 0.67.

Socio‑demographic control factors

Information on gender, grade, the highest educational level of parents, and family wealth 
possessions was presented when describing the sample and in Tables 1 and 2.

Analysis strategy

When analyzing PISA data, one needs to take the 10 plausible values of financial literacy 
scores and the 80 specific weights into account (OECD, 2020b). Therefore, for the pre-
liminary analyses (e.g., correlations in Table 3) we used an IEA IDBAnalyzer (a macro 
of SPSS 24.0) that was specifically designed for the purposes of analyzing PISA data and 
takes the complexity of PISA data into account. To answer our research questions, we 
used the Mplus statistical package (version 8.4; Muthén & Muthén, 2017). To analyze 
the data, 10 data sets were created with different plausible value in each. Thus, the esti-
mations were repeated 10 times with each plausible value and then combined by using 
Rubin’s rules (Rubin, 1987). We used the general weight and 80 replicate weights, the 
analysis type COMPLEX (which takes students’ nesting within schools into account), 
estimator MLR, and REPSE = FAY (0.05).

To answer the main two research questions, a set of path models was built in the fol-
lowing steps. First, to account for the importance of the financial learning, financial edu-
cation in school lessons and parental involvement in matters of financial literacy were 
specified to predict the financial literacy (Model 1). Second, only dispositional predic-
tors were specified to predict financial literacy (Model 2). Third, both financial learning 
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and dispositional factors were specified to predict financial literacy simultaneously 
(Model 3). Finally, a set of socio-demographic control variables (i.e., gender, grade, the 
highest educational level of parents, and family wealth possessions) was added to the 
model to predict financial literacy (Model 4). This was our final model. Taken together, 
our RQ1 and RQ2 were answered by exposing our variables to increasing complexity of 
the models, thus resulting in more robust results. Chi-square statistics and modifica-
tion indices are not available when estimating models with replicate weights. The only 
scalable model fit index that is printed in Mplus outputs when using replicate weights is 
SRMR (Standardized Root Mean Square Residual). SRMR values below 0.08 indicate a 
good model fit, values below 0.10 indicate an adequate/acceptable fit, and values above 
0.10 indicate a poor model fit (Hu & Bentler, 1999).

Results
Path analysis

Correlations are presented in Table  3. A set of four path models was estimated (pre-
sented in Table  4). First, Model 1 had a good model fit (SRMR < 0.001) and included 
financial learning factors that explained 3.5% of the financial literacy score. The results 
showed that financial education in school lessons was positively associated with finan-
cial literacy among Finnish adolescents (β = 0.193, p < 0.001). Parental involvement in 
matters of financial literacy negatively related (weak, but statistically significant associa-
tion) to financial literacy scores (β = –0.044, p = 0.010). This result came in contrast to 
our expectation to find positive association, therefore will be interpreted with caution.

Second, Model 2 investigated importance of the dispositional factors in explain-
ing financial literacy. A good model fit was obtained (SRMR < 0.001), and the model 
explained 27.1% of variation in the financial literacy scores. The results showed that 
both achievement motivation factors—competitiveness (β = 0.122, p < 0.001) and work 
mastery (β = 0.102, p < 0.001)—were positively significantly associated with financial 
literacy scores. Furthermore, meta-cognition in terms of understanding and remem-
bering (β = 0.094, p < 0.001), summarizing (β = 0.126, p < 0.001), and access credibil-
ity (β = 0.326, p < 0.001) were positively significantly associated with financial literacy 
scores, as well.

Third, Model 3 reports relative importance of the financial literacy and dispositional 
factors combined in one model. This model had a good model fit (SRMR < 0.001), and 
explained 28.8% of financial literacy scores. Interestingly, the results of the Model 3 were 
similar to the ones reported by the two separate models (Model 1 and Model 2) (only 
less than one tenth decimal places difference between the estimates), suggesting robust-
ness of the previous findings.

Finally, we added control variables to the Model 3, to obtain stronger results. The 
model had a good model fit (SRMR = 0.075), and explained 32.4% of the financial lit-
eracy variation among Finnish PISA 2018 participants. Adding covariates did not 
change our main results in terms of direction of association and significance. All final 
results are presented in Table  4 (Model 4), and the main results of the current study 
are summarized in Fig. 1. In particular, to answer our first research question, financial 
literacy was positively associated with financial education in school lessons (β = 0.081, 
p < 0.001), but negatively associated with parental involvement in matters of financial 
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literacy (β = –0.068, p < 0.001). To answer the second research question, out of all dis-
positional characteristics, effective meta-cognitive strategy use—understanding-remem-
bering (β = 0.099, p < 0.001), summarizing (β = 0.149, p < 0.001), and especially access 
credibility (β = 0.303, p < 0.001)—was positively associated with financial literacy skills. 
The better meta-cognitive skills adolescents had, the higher scores of financial literacy 
they achieved. In addition, both personality/motivational factors—competitiveness 
(β = 0.087, p < 0.001) and work mastery (β = 0.098, p < 0.001)—also were positively asso-
ciated with financial literacy. This is an interesting result, indicating that higher levels of 
two seemingly contradicting dispositional characteristics relate to better financial liter-
acy scores. Although not in focus of the current investigation, boys (β = 0.108, p < 0.001), 
students from higher grades (β = 0.164, p < 0.001), and children from families of higher 
educated parents (β = 0.119, p < 0.001) obtained better financial literacy scores, whereas 
family wealth was not related to financial literacy (β = 0.003, p = 0.842).

Discussion
The current study investigated financial learning and dispositional predictors of the 
financial literacy scores among Finnish adolescents taking part in the PISA 2018 assess-
ment. Overall, the present study emphasizes that paying attention to financial learning 
at schools, achievement motivation, and, especially, effective usage of meta-cognitive 
learning strategies can be related to the development of financial skills in adolescence.

Financial literacy and financial learning factors

To answer our first research question, in line with previous findings (e.g., PISA 2012 
by Cordero et  al., 2019), we found a positive association between financial education 
in school lessons and financial literacy. Thus, theoretically, based on the Opportunity 

Fig. 1 Financial learning and dispositional predictors of financial literacy, after controlling for 
socio‑demographic background characteristics. Standardized solution is presented. ***p < .001
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to Learn framework (Elliott & Bartlett, 2016; Stevens, 1996), the present study pro-
vides support for the idea that the intended curriculum (financial literacy being taught 
in Finnish schools) manifests through implemented curriculum (student reports on 
the actual frequency of the exposure to financial literacy content at school) on attained 
curriculum (financial literacy scores). However, unlike in previous studies, our asso-
ciations were relatively weak after controlling for financial learning,  dispositional and 
demographic factors. This might be due to the fact that not all adolescents in Finland 
have yet been exposed to financial literacy lessons. According to the core curriculum 
for participating students, in Finland financial education started in Grade 9, and some 
of our participants were still attending Grades 7 or 8. Also, schools and teachers may 
adopt different strategies of teaching financial literacy (Cordero et  al., 2019). Some 
financial literacy programs/lessons can expose adolescents to basic concepts, but oth-
ers may present well-developed frameworks/lessons. Noteworthy, financial education 
courses are not compulsory in most countries, ranging from only 3% of schools in Spain 
to 73% in the Czech Republic, based on PISA 2012 (Cordero et al., 2019). In PISA 2018, 
Finland was among the countries with the highest frequency of financial education at 
schools (OECD, 2020a). This was perhaps due to its financial education classes for Grade 
9 students. Despite this, a cross-curricular approach is sometimes applied, as financial 
education can be integrated flexibly into the curriculum as a part of math, humanities, 
or social sciences. Also, teachers often have the freedom to decide whether or not to 
include aspects of financial literacy within their subjects. These aspects of financial edu-
cation may expose our results to a large variety of ways that financial literacy is exercised 
across schools and classrooms (Atkinson & Messy, 2013; Cordero et al., 2019; Grifoni & 
Messy, 2012), and thus the link is somewhat weak but significant. To conclude, empirical 
findings from PISA 2012 (Cordero et al., 2019) seem to confirm that the availability of 
financial education at school is the key aspect that persistently shows a relation to stu-
dents’ higher financial literacy scores. Other aspects, such as financial education being 
compulsory, taught separately versus using a cross-curricular approach, taught by the 
teachers versus finance professionals, did not have an effect (Cordero et al., 2019).

Second, although schooling in financial literacy accounts for the variability of the 
financial literacy scores, parental involvement in financial matters does not so much. 
Similar results have been reported in some previous studies. For example, in PISA 2012 
among Estonian children, the frequency of discussions of money matters at home was 
not related to financial literacy scores (Riitsalu & Pöder, 2016). In addition, although 
Moreno-Herrero et al. (2018) found that nine out of the 15 countries in PISA 2018 had 
positive associations between parental involvement and adolescents’ financial literacy, 
for six countries the associations were not significant (i.e., Canada, China, Italy, Peru, 
Spain, and USA). In the present study, we measured some aspects of financial learning 
at home that occurred through direct communication about financial issues; in par-
ticular, the frequency of discussion of financial matters, such as spending and saving 
decisions, family budget and money for purchases. However, as noted by the authors 
(Moreno-Herrero et al., 2018), due to the lack of financial resources themselves or due 
to differences in ideas about when and how children should be included, parents educate 
their children differently. Moreover, not all parents are financially literate themselves, 
and therefore they might not be able to transmit accurate and appropriate information 
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(OECD, 2020a). There might also be another reason for our results. It is possible that 
we did not find a positive relation between parental involvement and children’s financial 
literacy skills because, in Finland, parents were overall perceived as the least involved 
parents among all 20 participating countries in PISA 2018 (OECD, 2020a). This could be 
the case because Finnish adolescents participating in PISA 2018 were the most experi-
enced in financial services among all participating countries: almost 90% of adolescents 
reported holding an account at a bank, around 75% held a payment or debit card, and 
around 80% had bought something online (OECD, 2020a). Thus, this relative independ-
ence/autonomy of Finnish adolescents in financial matters might be one of the reasons 
for a lack of positive relation between the frequencies of parental involvement and finan-
cial literacy scores at the age of 15.

Financial literacy and dispositional factors

To answer our second research question, the results showed that dispositional charac-
teristics that we studied were positively associated with financial literacy. In particular, 
effective strategy use (i.e., meta-cognition: understanding-remembering, summarizing, 
and access credibility) was the most strongly associated with financial literacy skills out 
of all the variables that we used. Even though meta-cognition was originally designed 
to assess students’ strategies concerning their PISA reading tasks (Artelt & Schneider, 
2015), research evidence suggests a strong correlation between financial literacy, math-
ematics, and reading scores (OECD, 2019). It could be the case that both math and 
reading are needed to understand the terms of complex financial services. For instance, 
mathematics may be needed for calculating costs and earnings, and critical reading for 
finding relevant information in marketing messages and surviving information overload.

Evaluation of credibility of the source was the most strongly associated with financial 
literacy out of all the variables used. This is not surprising because financial literacy tasks 
measured adolescents’ understanding of money and transactions, risks and rewards, 
planning and managing finances, and evaluating the financial landscape (OECD, 2019). 
The financial landscape, in particular, deals with issues such as identifying which provid-
ers are trustworthy, whom to ask for advice when choosing financial products, aware-
ness and alertness of existing and potential financial crimes, and taking precautions 
to protect personal data and avoid scams. Knowing that the meta-cognitive strategy 
of assessing credibility measured adolescents’ reactions to an email about the winning 
of a smart phone, the strong associations we found are not surprising. Perhaps these 
interdisciplinary tasks could be encouraged in future PISA assessments, as they deepen 
our evidence-based understanding across subject-matters and provide highly applicable 
tools in promoting knowledge about and the learning of certain domains, for example, 
financial literacy.

In line with previous research (Baranik et  al., 2007; Moreno-Herrero et  al., 2018; 
Murayama & Elliot, 2012), we found that achievement motivational factors, such as 
competitiveness and work mastery, can be positively associated with financial literacy 
scores. In case of work mastery, the results are clear and expected, as adolescents who 
are intrinsically motivated to work hard, to persist at completing tasks, and to improve 
on previous performances would perhaps want to excel also in developing their financial 
literacy skills. Unfortunately, work mastery was measured in general, and not specific 
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to financial literacy. Thus, future research measuring work mastery in financial mat-
ters may find even stronger associations. In regard to competitiveness, we also found a 
positive relation with financial literacy, which was somewhat similar in strength to the 
one concerning work mastery. Thus, this answers our explorative question that enjoy-
ing competition with others, trying harder when competing with others, and finding it 
important to outperform others can indeed increase financial literacy skills. Two aspects 
are worth mentioning here in response to criticism that competitiveness may represent 
a problematic characteristic. First, the connotation of competitiveness may depend on 
the degree of competitiveness a person has. That is, some degree of competitiveness may 
encourage higher achievement, trying harder, and putting more effort into completing 
tasks (see correlation between competitiveness and work mastery: 0.338, p < 0.001). Only 
high levels of competitiveness might be problematic. Second, competitiveness can be 
internal (not expressed/shown to others) and external (visible to others). Thus, despite 
promoting financial literacy skills, competitiveness might become problematic for one’s 
own well-being and for relationships with others. Investigating these characteristics of 
competitiveness and their outcomes is out of the scope and methodology of the current 
study. However, this could be an interesting and useful direction for future research.

Limitations
There are at least four limitations that need to be acknowledged. First, the data we 
used, as is the case with all PISA assessments, was cross-sectional (concurrent). Thus, 
alternative explanations of the results obtained are possible. For example, adolescents 
who are good in financial literacy can be better equipped in recognizing non-credible 
sources, etc. rather than the other way around. That is, the relations we reported are cor-
relational in nature and do not imply causal effect. Unfortunately, the current design of 
PISA studies does not allow investigating reciprocal longitudinal associations or conduct 
experiments to clarify the direction of influence. Thus, clarifying the direction of pre-
diction remains a challenge for the future research. Second, whereas financial literacy 
was assessed by tests, the other variables were assessed by self-reported questionnaires. 
This may expose the results to social desirability and common method biases. Although 
questionnaires for parents and teachers are developed and are available to use in parallel 
to adolescents’ tests and questionnaires, in PISA 2018 Finland did not collect data from 
parents and teachers. Third, while most of the study variables were financial literacy spe-
cific, some were general (e.g., competitiveness, work mastery), possibly restricting the 
strength of associations. Fourth, the data came from Finland, a Nordic welfare state that 
scored high in the latest PISA assessment on financial literacy, and it has often scored 
near the top in other subjects (e.g., reading, math, and science) across many PISA assess-
ments throughout the years (e.g., 2012, 2015). Thus, associations described here can 
describe a certain cultural and educational environment and should be generalized to 
other countries with caution.

Practical implications

Our results suggest some recommendations that might increase financial literacy 
skills among adolescents. First, it seems that financial education at schools needs to be 
encouraged in order to develop adolescents’ financial literacy skills. This is important 
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because financial literacy benefits individuals and households, since individuals can 
make better and more informed decisions, and policymakers increasingly perceive the 
development of financial skills among young people as essential (Moreno-Herrero et al., 
2018). In addition, students’ wishes to excel and achieve good results in certain domains 
of studies should be encouraged as these characteristics may contribute to the devel-
opment of financial literacy skills. Finally, adolescents should become familiar with and 
encouraged to use effective meta-cognitive strategies in understanding texts and con-
textual information (being able to understand-remember, summarize, and assess cred-
ibility), as critical evaluation of the information (its source and relevance) is essential in 
many life-domains, including financial literacy. This is especially relevant nowadays, as 
digital financial services and products carry new risks (e.g., worries about security and 
privacy, and quick access to credit products with hidden and potentially harmful condi-
tions). Lack of financial experience makes adolescents easy targets for deliberate scams, 
and therefore usage of meta-cognitive strategies can help in managing online and digital 
financial information. Overall, adolescents need to be empowered with age-appropriate 
information and support in order to develop their digital and financial skills, as these 
skills will help them make optimal financial decisions now and in the future.
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