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The relation between financial knowledge, attitudes towards money, financial self-efficacy, and financial behavior among High School students in the Netherlands
Aisa Amagir, Arie Wilschut and Wim Groot
We provide evidence on the relationship between four different aspects of Financial Literacy: Financial knowledge, attitudes towards money, self-efficacy, and financial behavior. Ninth-grade high school students (N = 2,025) in 22 schools and in four different educational tracks in the western part of the Netherlands took part in the survey. A multilevel analysis at school and individual level was applied. Findings show that financial behavior is highly associated with attitudes towards money as well as financial knowledge. Attitudes towards money, in turn, are associated with financial behavior and financial knowledge. Furthermore, financial knowledge is related to attitudes towards money and financial behavior. In order to improve financial behavior among high-school students, financial education programs should have a holistic approach and address all aspects of Financial Literacy.
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Introduction
According to the OECD (2014), Financial Literacy is widely seen as an essential skill to function in an increasingly complex society and therefore an essential part of education that prepares for such a society. In the transition from adolescence to young adulthood, individuals must acquire the knowledge, skills, values, and attitudes needed to become self-sufficient (Shim, Barber, Card, Xiao & Serido, 2010). According to Dam (2014), self-sufficiency, initiative and responsibility are key competences in fostering citizenship among young people who live in societies organized upon individual responsibility. Although Financial Literacy primarily concerns the personal finances of individuals, the degree of Financial Literacy also affects public life. This has led to the recognition that better knowledge and understanding of financial concepts and risks could help improve financial decision making among adults and young people (OECD, 2014; 2017). The question arises if financial knowledge alone is sufficient to ensure responsible financial behavior. In order to design effective financial education programs, it is important to know the aspects of Financial Literacy that most influence financial decision making among adolescents. Therefore, this study examines how four aspects of Financial Literacy are associated to each other: Financial knowledge, attitudes towards money, financial self-efficacy, and financial behavior.
Literature review and hypothesis
The OECD (2014, p. 33) defines Financial Literacy as “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”. Financial Literacy defined in this way refers to ways in which individuals understand, manage, and plan their personal finances. Financial Literacy aims at achieving personal finances that can support financial well-being, which is defined as a situation in which personal finances are a means to achieve and maintain a desired standard of living (Amagir, Groot, Maassen van den Brink & Wilschut, 20187a). Financial Literacy is defined as a combination of on the one hand financial knowledge, and on the other hand attitudes towards money, financial self-efficacy, and financial behavior that support the implementation of financial knowledge in daily financial decision-making (Amagir et al., Groot, Maassen van den Brink & Wilschut, 20187b). Existing evidence about ways in which financial knowledge, attitudes towards money, financial self-efficacy, and financial behavior influence each other is mixed. Some studies report relatively limited effects of knowledge on changing behavior (Hilgert, Hogarth & Beverly, 2003; Perry & Morris, 2005). However, an interesting finding that contributes to the debate to which extent knowledge influences adolescents behavior is a study of Shim et al. (2010). They found that financial knowledge plays an important role in predicting attitudes toward money and is also directly linked to financial behavior. Attitudes towards money, in turn, predicted financial behavior. Financial knowledge was also statistically significantly related to financial self-efficacy, which in turn played a critical role in predicting financial behavior. Previous work of Shim, Xiao, Barber and Lyons (2009) also indicates that financial knowledge can translate into behavior directly as well as indirectly through attitude. Previous studies have reported that both objective (assessed) and subjective (self-assessed) financial knowledge influence financial behavior, with subjective knowledge having a relatively larger impact (Robb & Woodyard, 2011). Sohn, Joo, Grable, Lee and Kim (2012) found that among the significant variables related to Korean high school students’ financial knowledge, the most important one was attitudes towards money. Perceiving money as good or as a reward for efforts was positively associated with financial knowledge. Mitchell and Mickel (1999) note that money plays a symbolic role, while also influencing feelings and behavior. As regards feelings, some people perceive money as something good, valuable, important, and attractive, whereas others see it as evil, shameful, useless, and dishonest. In the symbolic domain, we find that humans strive for achievement and recognition, status and respect, freedom and control, and power. The behavioral aspect concentrates on actions such as saving or investing money. Madern and Van der Schors (2012) showed that having a positive attitude - being willing to save, not being a short-term thinker and not being easily tempted - does more to prevent financial problems than having financial skills. In a study among college students, attitudes towards using credit cards influenced college students' credit purchasing behavior (Hayhoe, Leach, Turner, Bruin & Lawrence, 2000). Yang, James and Lester (2005) found attitude scores to be a strong predictor of the number of credit cards owned. Interestingly, more positive attitudes toward credit cards in general were associated with greater obsession with money and seeing money as a tactic for gaining power. Based on the reviewed literature, we hypothesize the following:
H1: High financial knowledge levels among high school students are associated with positive attitudes towards money, higher levels of responsible financial behavior, and higher levels of self-efficacy in managing personal finances.
H2: Responsible financial behavior levels among high school students are associated with positive attitudes towards money, higher financial knowledge levels, and higher levels of self-efficacy in managing personal finances.
Method
Sample
For this study, which is part of a larger study (Amagir Amagir, Groot, Maassen van den Brink & Wilschut, et al., 2017b), we surveyed ninth-grade high school students with an average age of 14.62 years (SD = .685, age range: 12–18) in the western part of the Netherlands in four different educational tracks (EP-Nuffic, 2015), in March 2017. Secondary education in the Netherlands is divided into three main tracks: a four-year pre-vocational track (VMBO), a five-year general secondary track (HAVO), and a six-year pre-university track (VWO); the lowest four-year track is subdivided into a basic (VMBO-BK) and a more advanced level (VMBO-GT). Students completed a survey designed to assess financial knowledge, attitudes towards money, self-efficacy, and financial behavior. We administered 2,952 questionnaires; in 22 schools. Of these 2,025 students (68.6 %) completed the whole questionnaire. These were used in the final analysis. The distribution of students in schools, is with the exception of a few schools rather equal. On average there are 92 students per school in the sample. As shown in appendix 1, gender (50.5 % male) and educational level were distributed almost equally in the sample, with 33.6 % of the sample in the lowest track (VMBO), 34.1 % of the sample in the general secondary track (HAVO) and 32.3 % of the sample in the pre-university track (VWO). The socio-economic status (SES) of the area was equally distributed across our full sample, with approximately one-third (33.6 %) of the students having a low SES, one-third (32.7 %) a moderate SES and one third (33.6 %) a high SES.
Measurements
To measure high school students’ knowledge of personal finance we used an adapted version of The Council for Economic Education (CEE) Test of Financial Knowledge (TFK) (Walstad & Rebeck, 2017). The adaptation consisted of several steps. Firstly, the test was translated and adjusted to the Dutch context, in accordance with the non-mandatory Dutch standards for financial education (NIBUD, 2015). Furthermore, based on the feedback received from teachers of economics in high school education and a pilot study involving 249 students from different high school tracks several items were refined because of differences between Dutch and American financial institutions, and businesses. Finally, an item-and-test analysis to confirm the reliability and discriminating power of the financial knowledge test was performed (Amagir et al., 2017b2017).
The TFK, that consists of 40 multiple-choice items, has been developed to assess the financial knowledge of eighth and ninth-grade students in the USA in the following areas: (1) earning an income; (2) buying goods and services; (3) saving; (4) using credit; (5) financial investing; and (6) protecting and insuring (Walstad & Rebeck, 2016; 2017). These areas are based on the US National Standards for Financial Literacy (CEE, 2013). The items in the test are classified into two levels of intellectual skills; there are 15 items at a lower level (knowledge or comprehension) and 25 items at a higher level (application that might include analysis and evaluation).
We used the attitudes towards money scale of Amagir et al. (2017b2017), that is built up of different items of the Money Attitude Scale by Yamauchi and Templer (1982), the Attitudes Towards Money scale by Barry (2016), and the CAED Autonomy (reflexive) scale by Micarello, Palacios & Burgos (2012) to measure high-school students attitudes towards money. The attitudes towards money scale captures the psychological aspects of money (power, success, status, and superiority), a money management aspect (e. g. budgeting), and attitudes towards money in situations of consumption. As shown in appendix 2, the scale measures four aspects of attitudes towards money: (1) power/prestige, (2) financial planning, (3) think before acting, and (4) quality for money. Characteristic for power/prestige is the idea that money enables people to influence and impress others. Financial planning refers to budgeting and careful spending. Attitude towards financial planning is about how important one finds it to budget money and to use money carefully. Think before acting concerns the amount of knowledge based reflection preceding the decision to buy something. Quality for money relates to the inclination to buy the best products available, even if this implies having to pay more. The reliability scores were found to be good to acceptable, with a Cronbach α of .82 for power/prestige, .75 for financial planning, .62 for think before acting, and .61 for quality for money.
Self-efficacy was measured by asking the students to indicate on an 11-point scale: “How much confidence do you have in your own ability to manage money?” (Amagir et al., 2017b2017). The scale varied from (0) cannot do, to (5) moderately certainly can do, to (10) highly certainly can do (Bandura, 2006).
As shown in appendix 2, responsible financial behavior was measured using eight items by asking the participants how frequently they had engaged in different activities, such as saving for a particular purchase, budgeting their money, and making ends meet. These items are based on activities high-school students might engage in, regarding budgeting, saving and borrowing. Responses to all items were based on a 4-point Likert scale, ranging from “never” to “very often.” The Cronbach α of .61 was acceptable (Amagir et al., 2017b2017).
The attitudes towards money, self-efficacy, and financial behavior measurements are validated by Amagir et al. (2017b2017) by asking experts from Money Wise, a platform in which partners from the financial sector, science, government, education, and information and consumer organizations pool their strengths to advance responsible financial behavior in the Netherlands, and Nibud, a non-profit independent organization in the Netherlands that gives information and advice on financial matters to private households, for feedback regarding the clarity of individual items. Based on this feedback, some items were either combined or eliminated. Furthermore, the instruments were tested in a pilot study involving 156 students from different high school tracks, which resulted in a few extra changes.
Results
Table 1 presents the correlations, means and standard deviations of the included variables. We find a statistically significant correlation between financial knowledge, the subscales of attitudes towards money, and financial behavior. However, financial self-efficacy did not statistically significantly correlate with financial knowledge, the subscales of attitudes towards money, and financial behavior. Further, we find no statistically significant correlation between the attitudes towards money subscales: quality for money and think before acting, and between the attitudes towards money subscale quality for money and financial behavior. The highest correlation is found between the attitudes towards money subscale financial planning and financial behavior (r = .488). The pattern and strength of the correlations among the included variables provide a good basis for further analysis.
As shown in table 1, on average, students answered 56.1 % of the financial knowledge questions correctly. Compared to American high school students, on average, Dutch high school student’s scores were higher on a similar test (TFK) (Walstad & Rebeck, 2016). With regard to attitudes towards money, students scored relatively high, with the exception of the subscales power/prestige and quality for money. The average scores for financial behavior and financial self-efficacy are also relatively high; an explanation for these scores might be that students overestimate their own abilities.
Table 1:	Financial knowledge, attitudes towards money, financial self-efficacy, and financial behavior: Pearson’s r correlations and descriptive Statistics (N = 2 025)
	Variables
	(1)
	(2)
	(3)
	(4)
	(5)
	(6)
	(7)

	(1) Financial knowledgea
	-
	
	
	
	
	
	

	(2) Attitudes: Power/prestigeb
	-.134**
	-
	
	
	
	
	

	(3) Attitudes: Financial planningb
	.123**
	-.064**
	-
	
	
	
	

	(4) Attitudes: Think before actingb
	.162**
	-.077**
	.405**
	-
	
	
	

	(5) Attitudes: Quality for moneyb
	-.065**
	.317**
	.028
n. s.
	-.030
n. s.
	-
	
	

	(6) Financial self-efficacyc
	-.010 
n. s.
	.010 
n. s.
	.002
n. s.
	.028
n. s.
	.014
n. s.
	-
	

	(7) Financial behaviord
	.227**
	-.109**
	.488**
	.331**
	.023
n. s.
	-.011
	-

	Mean
	56.10
	2.18
	3.01
	2.99
	2.39
	7.30
	2.94

	SD
	15.24
	.57
	.44
	.54
	.44
	1.67
	.44


Annotations:	aIn percentages. bThe scale: 1 = strongly disagree; 2 = disagree; 3 = agree; 4 = strongly agree. cThe scale: cannot do (0); moderately certainly can do (5); highly certainly can do (10). dThe scale: 1 = never; 2 = almost never; 3 = regularly; 4 = very often. **Correlation is significant at the 0.01 level (2-tailed), n. s. = not significant.

Because of the nested structure of the data, which is commonly found in educational settings, we conducted a multilevel analysis in MLwiN (Rasbash, Steele, Browne & Goldstein, 2009) at school and individual level in order to determine the relationship between financial knowledge, the four subscales of attitudes towards money, and financial behavior. In table 2 and 3, linear models are presented for the relationship between financial knowledge, the four subscales of attitudes towards money, and financial behavior. Gender and SES were added as covariates in the models. 
With regard to the financial knowledge model, we find a statistically significant positive relationship between financial knowledge and financial behavior (p < .001). The level of financial knowledge is 4.0 % higher for every unit of increase in financial behavior. Further, we find a statistically significant negative association between financial knowledge and power/prestige (p = .018) and a positive relationship between financial knowledge and think before acting (p = .001).
The attitudes towards money subscale “power/prestige” statistically significantly relates with think before money (p = .020) and quality for money (p < .001). One unit of increase in power/prestige is associated with a 0.3 point increase in quality for money. Furthermore, we find a negative statistically significant relationship between power/prestige and financial behavior (p < .001) and between power/prestige and financial knowledge (p = .046).
Financial behavior seems to have the strongest relation with the attitudes towards money subscale “financial planning” (p < .001). Also we find a statistically significant positive relationship between the subscale financial planning and think before acting (p < .001), and quality for money (p = .051).
The attitudes towards money subscale “think before acting” is positively statistically significantly related with financial planning (p < .001), quality for money (p = .004), financial behavior (p < .001), and financial knowledge (p < .001). Further, we find a statistically significant negative association between the attitudes towards money subscale “think before acting” and power/prestige (p = .016).
We find a statistically significant positive relationship between the attitudes towards money subscale “quality for money”, power/prestige (p < .001) and financial planning (p = .046). We also find a statistically significant negative relationship with think before acting (p < .001).
We find a statistically significant positive relationship between the financial behavior scale and financial knowledge (p < .001), and think before acting (p < .001). Financial planning is also statistically significantly related with the scale financial behavior (p < .001) and seems to be strongly related to financial behavior. Further, a statistically significant negative relationship between financial behavior and power/prestige is found (p < .001). These results indicate that H1 and H2 were partially supported.
Table 2:	The relationship between financial knowledge, attitudes towards money, and financial behavior (multilevel analysis)
	  Dependent variable: Financial knowledge
	Financial knowledge

	Independent variable
	b (SE)

	Intercept
		54.262 (2.031)***

	gender1
		-0.860 (0.639)

	Lowest SES2
		-1.344 (0.850)

	Middle SES2
		-0.243 (0.730)

	Financial knowledge
		-

	Attitudes: Power/prestige
		-1.314 (0.556)**

	Attitudes: Financial planning
		-0.694 (0.813)

	Attitudes: Think before acting
		2.294 (0.603)***

	Attitudes: Quality for money
		-0.863 (0.699)

	Financial behavior
		4.384 (0.793)***

	Variance Explained:
	

	- School level (between)
		6 %

	- Individual level (within)
		7 %

	ICC
		32 %

	Model fit: –2*log likelihood
	16.158.923


Annotations:	1reference category: female. 2reference category: high SES. *p < .10; **p < .05; ***p < .001. Schools (N = 22), (N = 2,025).
Table 3:	The relationship between financial knowledge, attitudes towards money, and financial behavior (multilevel analysis)
	Dependent variable
Independent variable
	Attitudes: Power/
prestige
	Attitudes: Financial planning
	Attitudes: Think before acting

	Independent variable
	b (SE)
	B (SE)
	b (SE)

	Intercept
			2.045 (0.028)***
			3.086 (0.022)***
			2.901 (0.027)***

	gender1
			0.285 (0.025)***
		-0.157 (0.017)***
			0.217 (0.023)***

	Lowest SES2
		-0.005 (0.031)
			0.036 (0.022)
		-0.048 (0.029)

	Middle SES2
		-0.013 (0.029)
			0.026 (0.020)
		-0.025 (0.027)

	Financial knowledge
		-0.002 (0.001)**
		-0.001 (0.001)
			0.003 (0.001)***

	Attitudes: Power/prestige
		-
			0.015 (0.015)
		-0.048 (0.020)**

	Attitudes: Financial planning
			0.036 (0.032)
		-
			0.411 (0.028)***

	Attitudes: Think before acting
		-0.056 (0.024)**
			0.229 (0.016)***
		-

	Attitudes: Quality for money
			0.341 (0.027)***
			0.037 (0.019)*
		-0.070 (0.026)**

	Financial behavior
		-0.162 (0.032)***
			0.430 (0.020)***
			0.151 (0.029)***

	Variance explained:
-School level (between)
	
	2 %
	
	2 %
	
	1 %

	-Individual level (within)
		17 %
		35 %
		23 %

	ICC
		1 %
		2 %
		1 %

	Model fit:
-2*log likelihood
	3.068.961
	1.547.277
	2.732.129





Table 3: (continued)

	[bookmark: _GoBack]Dependent variable
Independent variable
	Attitudes: Quality for money
	Financial behavior

	Independent variable
	b (SE)
	b (SE)

	Intercept
			2.348 (0.021)***
			2.868 (0.020)***

	gender1
			0.096 (0.020)***
			0.143 (0.017)***

	Lowest SES2
		-0.017 (0.024)
		-0.045 (0.022)**

	Middle SES2
		-0.006 (0.023)
		-0.002 (0.020)

	Financial knowledge
		-0.001 (0.001)
			0.004 (0.001)***

	Attitudes: Power/prestige
			0.217 (0.017)***
		-0.079 (0.015)***

	Attitudes: Financial planning
			0.052 (0.026)**
			0.442 (0.020)***

	Attitudes: Think before acting
		-0.053 (0.019)***
			0.087 (0.017)***

	Attitudes: Quality for money
		-
			0.027 (0.019)

	Financial behavior
			0.035 (0.025)
		-

	Variance explained:
-School level (between)
	
	1 %
	
	5 %

	-Individual level (within)
		13 %
		29 %

	ICC
		1 %
		1 %

	Model fit:
-2*log likelihood
	2.143.523
	1.607.377


Annotations:	1reference category: female. 2reference category: high SES. *p < .10; **p < .05; ***p < .001. Schools (N = 22), (N = 2,025).
Discussion
This study shows that students’ financial knowledge levels are related to the subscales power/prestige and think before acting of attitudes towards money, and financial behavior. Responsible financial behavior appears to be most strongly related with the attitudes towards money subscale “financial planning” followed by the attitudes towards money subscales “think before acting” and “power/prestige”, and “financial knowledge”. This finding is consistent with studies by Shim et al. (2009; 2010), who found that attitudes towards money predict responsible financial behavior. In line with Hilgert et al. (2003) and Perry and Morris (2005), our findings suggest that focusing on knowledge alone in financial education programs may be ineffective in ensuring positive financial behavior. However, the direction of causality of the relationships remains unknown, because of the endogeneity of the variables. If the direction of causality is that changing financial behavior would improve financial knowledge and attitudes towards money then the core of any financial education program in school should attempt to promote responsible financial behavior, and should start early in school. On the other hand, higher financial knowledge levels may lead to more responsible financial behavior, but at the same time people who exhibit more responsible financial behavior may be more interested or able to seek financial knowledge. With the exception of financial self-efficacy and the subscale quality for money of attitudes towards money, all components of financial literacy assessed in the survey are related to financial behavior. Thus to ensure healthy financial behavior, financial education programs should have a holistic approach and attempt to address all of these factors.
This study is performed in a Dutch context, therefore a limitation of this study may be the generalizability to different contexts. On the other hand, the Netherlands is representative of a western (Western European) country with a high degree of prosperity. Students in these countries to a large extent, live in similar circumstances when it comes to financial literacy.
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Appendix
Appendix 1:		Study sample description (N = 2.025)
	
	All levels (%)
	Preparatory secondary vocational education (VMBO-BKGT)
(%)
	Senior general education
(HAVO)
(%)
	Pre-university education (VWO and gymnasium)
(%)

	N
	100.
	33.6
	34.1
	32.3

	Gender
	Male 
	50.5
	55.4
	47.2
	49.0

	SES 
	Low
	33.6
	46.1
	29.5
	25.0

	
	Moderate
	32.7
	29.4
	36.0
	32.8

	
	High
	33.6
	24.5
	34.4
	42.3





Appendix 2:	Attitudes towards money and financial behavior scale
	Attitudes towards money scale

	Power/prestige

	I believe money is a symbol of success.

	Money can help you express how successful you are.

	Money is the most important goal in my life.

	I feel that money is the only thing that I can really count on.

	I believe you can influence other people to do things for you with money.

	I firmly believe that money can solve all my problems.

	I believe you can impress others by owning expensive things.

	Financial planning

	I find it important to keep track of my expenses.

	I find it important to keep track of my income.

	I find it important to do financial planning for the future.

	I find it important to make ends meet.

	I find it important to use my money very carefully.

	I find it important to save money for the future.

	I find it important to save money for unexpected expenses.

	Think before acting

	I find it important to research prices whenever I have the money to buy something.

	I find it important to know if there are any discounts or deals currently available for the purchases I want to make.

	Whenever I buy more expensive items, I always try to obtain more information on the product´s quality.

	I like to think thoroughly before deciding to buy something.

	Quality for money

	I pay more to get the very best, because I know that is important.

	I don’t mind spending more to get the very best.

	I buy the most expensive items available.

	I only buy name-brand products.

	I only buy top-of-the-line products.

	Financial behavior scale

	I save money for the future.

	I save money for unexpected expenses.

	I save money for a particular purchase.

	I budget my money.

	I’m never short of money

	I make ends meet.

	I don’t borrow money from friends or from my family if I want to buy something and don’t have enough money.

	I never ask my parents for money, if I want to buy something and don’t have enough money.


Annotations:	Based on Amagir et al. (2017b2017)
