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Abstract
We examined the financial knowledge pathways to their money management

awareness attitude, behavior and outcome among the Asian college students and
also try to analyze gender differences. The result was shown, basically, financial
knowledge affects attitude and attitude affects behavior which affects outcome.
However, we found that there exist gender differences in the financial knowledge
pathways. These results can provide some applications on financial education.
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Introduction

What is the reason for gender differences in financial well-being between
men and women? This is an issue that researchers in many fields have
tried to examine. Hira and Mugenda (2000) examined a variety of factors
and showed that an average man’s level of financial well-being is higher
than an average woman’s. Financial well-being results from a variety of
components, and financial knowledge can be one of them (Garman et
al,, 1999; Joo, 2008; Rutherford & Wanda, 2010). Robb and Woodyard
(2011) have asserted that while this knowledge is an important factor,
there is uncertainty about what the impact is. Although some authors
have concluded that a high level of financial knowledge is closely related
to positive financial behavior (Chang & Hanna, 1992; Perry & Morris,
2005; Almenberg & Dreberb, 2011), some researchers have recently con-
cluded that it does not directly cause changes to financial behavior and
automatically improve financial well-being (Braunstein & Welch, 2002; de
Meza et al., 2008; Mandell, 2006; Benattzi & Thaler, 2007).
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Thus, one must ask if there are gender differences in financial
knowledge. In most of the previous research, it was commonly argued
that there exists an obvious gender difference in one’s attitude towards
risk (Powell & Ansic, 1997; Bernasek & Shwiff, 2001; Yao & Hanna,
2005; Fehr-Duda et al., 2006), and a man’s level of financial knowledge
has been demonstrated to be higher than a woman’s (Goldsmith &
Goldsmith, 1997; Lusardi & Mitchell, 2011; Knoll & Houts, 2012).
Furthermore, despite the fact that most educational programs provide
the same financial education to students regardless of their gender, there
has been little research on whether financial education has an equivalent
effect on male and female students. According to Scott (2010), a lack
of financial knowledge can be remedied with hands-on education, which
should result in more effective financial decision-making (Robb &
Woodyard, 2011).

On the other hand, many survey results, such as the OECD’s reports,
have also revealed gender differences in economic factors which had
been considered explicit variables in the literature (OECD, 2013a). Some
researchers have found that financial knowledge is positively correlated
with personal income and education level (Hilgert & Hogarth, 2002;
Perry & Mortis, 2005); higher levels of education tend to lead to a high-
er level of income. But according to Trostel, Walker, and Woolley
(2002), education can have a larger impact on women than men, and
therefore with higher competency women should play a greater role in
the labor market.

An interesting situation exists in Korea, which has the largest pro-
portion of women with higher education degrees among OECD mem-
ber countries (OECD, 2013b). Korea’s gender-based income gap is
more than double the average of the gap in OECD member countries
(OECD, 2013a). Considering that Korea’s tertiary education completion
rate of 64% i1s the highest in OECD countries (OECD, 2013b), the in-
come inequality between the sexes is exceptional. And a similar situation
can be found in China, where the All-China Women’s Federation re-
ported that even if women’s education levels and social participation
rates were improved, the income gap would remain high (China Pictorial
Korean Edition, 2013). Such a case seems to indicate that higher educa-
tional attainment is insufficient to reduce the gender gap in financial sta-
tus (Bertrand et al, 2010), and it must therefore be another way for
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women with higher education to improve their financial well-being. A
better understanding of gender differences in money management in
Korea and China may provide insights into whether financial education
at an early stage of life can help young women learn better money man-
agement skills before beginning their economic activities.

It is important to focus on the period in which young people have
financial experiences before they achieve financial independence, because
this period may be the best time to change the economic status of adult
women through financial education. Arnnet (2000) suggested that
“emerging adulthood” is distinguished from adolescence or adulthood,
and it is worthwhile to focus on this stage in the analysis of financial
education for two reasons: (1) emerging adulthood is the best period to
prepare the foundations of financial well-being, and (2) the economic
factors which affect financial well-being are controlled for in terms of
earnings, etc. Our focus on college students connects with Arnnet’s
discussion. Many people at this stage go to college because young peo-
ple need to accumulate knowledge and skills in preparation for their fi-
nancial independence. Accordingly, there are many studies that surveyed
college students (e.g., Hayhoe et al., 2005; Mandell, 2009; Shim et al.,
2010; Sohn et al, 2012; Cude et al, 2013). Therefore, this study will
also use surveys of college students for the reasons discussed above.

Based on the premise that financial education is the main influential
factor on financial knowledge, the objective of this article is to examine
how financial knowledge affects financial attitude and behavior among
university students in Asian countries. This article focuses especially on
gender differences in the pathways of financial knowledge, which will
provide relevant implications for financial education and policy direc-
tions for Asian women’s financial well-being. It will therefore provide
important information to address the gender gap by identifying factors
that influence financial knowledge as well as looking at how one learns
attitude and behavior related to money management.

Literature Review

Financial Knowledge, Financial Literacy, and Financial Education

Many definitions of financial literacy exist. But according to the defi-
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nition of the U.S. Department of Treasury (2008), financial literacy
means the ability to make informed judgments and to take effective ac-
tions regarding the current and future management of money. Moore
(2003) regarded financial literacy as a broad concept that includes finan-
cial experience. Huston (2010) added self-confidence to the scope of fi-
nancial literacy. More recently, Knoll and Houts (2012) classified finan-
cial literacy into the components of financial knowledge and financial
skill. All of these studies, however, recognize that financial knowledge
is a component of financial literacy.

The distinction between financial literacy and financial knowledge has
not been clear until recently. Huston (2010) analyzed previous papers in
which financial literacy was defined and concluded that more than 70%
of the papers did not clarify the concept of financial literacy. We will
follow the practice of many previous researchers and focus on financial
knowledge as a component of financial literacy, although we realize that
financial literacy should include more than just financial knowledge.

Although many countries emphasize the importance of financial liter-
acy through education, there exist some limitations on evaluating and
measuring it. Researchers have not found convincing evidence that fi-
nancial education improves financial behavior and capability (de Meza et
al., 2008; Mandell, 2006; Benartzi & Thaler, 2007). Cude et al. (2013)
suggested that it is important to evaluate not only the effects of finan-
cial education on knowledge, attitude, and behavior but also the effects
of financial education on the joint changes in these factors. Thus, re-
searchers such as Knoll and Houts (2012) have tried various approaches
to measuring financial knowledge. Many of the studies relating to finan-
cial knowledge used the questionnaire suggested by the Jump$tart (e.g.,
Mandell, 2009; Sohn et al., 2012).

Components of Knowledge and Their Correlations

Much of the previous literature in consumer studies classifies the
types of knowledge into subjective knowledge, objective knowledge, and
product experience (Brucks, 1986; Park et al., 1992; Raju et al.,, 1995).
Objective knowledge indicates how accurately consumers remember in-
formation about a product (Bettman & Park, 1980), and subjective
knowledge represents the extent to which consumers believe that they
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are aware of a product (Brucks, 1986; Rao & Monroe, 1988). Some
studies suggest that subjective knowledge relates to a consumer’s
self-confidence rather than to actual knowledge in making a decision,
and objective knowledge is a consumer’s ability related to a product.
Thus, the two types of knowledge should be considered separately
(Brucks, 1985; Selnes & Gronhaug, 1980).

Catlson, Vincent, Hardesty, and Bearden (2009) reported their
meta-analysis on other researchers’ studies about the link between ob-
jective and subjective knowledge, and they found many different
conclusions. Some argued that objective knowledge affects subjective
knowledge (Radecki & Jaccard, 1995; Park & You, 2007, Hadar et al.,
2013), but others maintained that there is no relationship between the
two (Ellen, 1994; Raju et al, 1995; Radecki & Jaccard, 1995). Patk et
al. (1994) suggested that product experience is one of the factors to
knowledge, and it is more closely related to subjective knowledge than
to objective knowledge.

To ascertain the pathways of financial knowledge, this study classified
financial knowledge into subjective knowledge and objective knowledge,
and it tested the effect of financial experience on these two types of
financial knowledge.

Financial Knowledge Pathways

According to the rational behavior theory of Ajzen and Fishbein
(1973), behavior is induced by intention, which is a function of sub-
jective norms concerning attitude and outcome. Since the theory was
first proposed, there has been an abundance of research on consumers’
attitude and behavior. This theory can be applied to financial deci-
sion-making and financial behavior.

Concerning the relationship between financial knowledge and financial
behavior, Bernheim, Garrett, and Maki (2001) argued that financial
knowledge is significantly related to financial behavior. Hilgert et al
(2003) found that financial knowledge is positively related to financial
behaviors and financial outcomes. Also, Chang and Hanna (1992) found
that individuals with high levels of financial knowledge made more effi-
cient decisions when compared with those possessing low levels of fi-
nancial knowledge. Hadar et al. (2013) suggested that attempting to in-
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crease objective knowledge regarding financial instruments can be dimin-
ished subjective knowledge, and also found these knowledges can affect
willingness of investment. All of these studies show that financial
knowledge positively affects financial behaviors and outcomes.

In the literature on the pathways of financial knowledge, Courchane
and Zorn (2005) divided the pathway into three steps, including finan-
cial knowledge, financial behavior, and financial performance, ascertain-
ing their sequential effects. Shim et al. (2009) proposed the student fi-
nancial well-being model, and their empirical analysis showed that the
effect of financial knowledge on financial behavior is relatively small,
while the effect of financial attitudes on financial behavioral intention
is large.

Gender Differences in Financial Knowledge

Concerning gender differences in financial knowledge and financial lit-
eracy, Webster and Ellis (1996) reported that women have a lower level
of self-confidence in financial analytical matters than men on average.
Other researchers reported similar results (Lytton & Grable, 1997,
Prince, 1993). As for objective financial knowledge, Lusardi and Mitchell
(2011) found gender differences in financial decision-making, which im-
plies that women are typically less financially literate than men. Similatly,
Goldsmith and Goldsmith (1997) reported that women’s financial liter-
acy level is lower than men’s, and women have a lower level of
self-confidence in mathematics and science than men. Based on these
studies, women tend to have a lower level of subjective and objective
knowledge than men.

Chen and Volpe (2002) surveyed university students and argued that
there exists a gender gap in financial literacy even after controlling for
other related variables. Using path analysis, Hayhoe et al. (2005) con-
clude that there are gender differences in financial attitudes, financial be-
haviors, and financial performance. According to previous studies, there
are gender gaps in financial knowledge, attitudes, and behaviors. This
study will examine the pathways of financial knowledge to financial att-
tude, behavior, and outcome and whether there are gender differences
in the pathways. This study will also ascertain whether women have a
lower level of financial knowledge than men, and we will focus on the
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gender differences in financial knowledge pathways.

Methods
Hypotheses

We established the following hypotheses based on previous literature:

H1: Financial experiences positively affect financial knowledge.
H1-1: Financial experiences positively affect objective knowledge.
H1-2: Financial experiences positively affect subjective knowledge.

H2: Objective knowledge positively affects subjective knowledge.
H3: Financial experiences positively affect financial knowledge pathways.

H3-1: Financial experiences positively affect financial attitude.
H3-2: Financial experiences positively affect financial behavior.
H3-3: Financial experiences positively affect financial outcome.

H4: Financial knowledge positively affects financial knowledge pathways.
H4-1: Objective knowledge positively affects financial attitude.
H4-2: Objective knowledge positively affects financial behavior.
H4-3: Objective knowledge positively affects financial outcome.
H4-4: Subjective knowledge positively affects financial attitude.
H4-5: Subjective knowledge positively affects financial behavior.
H4-6: Subjective knowledge positively affects financial outcome.

H5: Financial attitude positively affects financial behavior.
H5-1: Financial attitude positively affects financial outcome.

H6: Financial behavior positively affects financial outcome.

H7: The influence of financial experiences on financial knowledge is
more positive for men than for women.
H7-1: The influence of financial experiences on objective knowledge
is more positive for men than women.
H7-2: The influence of financial experiences on subjective knowledge
is more positive for men than women.

H8: The influence of objective knowledge on subjective knowledge is
more positive for men than women.
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HO: The influence of financial experiences on financial knowledge path-
ways is more positive for men than women.

HO9-1: The influence of financial experiences on financial attitude is
more positive for men than women.

HO9-2: The influence of financial experiences on financial behavior is
more positive for men than women.

H9-3: The influence of financial experiences on financial outcome is
more positive for men than women.

H10: The influence of financial knowledge on financial knowledge path-
ways 18 more positive for men than women.
H10-1: The influence of objective knowledge on financial attitude is
more positive for men than women.
H10-2: The influence of objective knowledge on financial behavior is
more positive for men than women.
H10-3: The influence of objective knowledge on financial outcome is
more positive for men than women.
H10-4: The influence of subjective knowledge on financial attitude is
more positive for men than women.
H10-5: The influence of subjective knowledge on financial behavior
is more positive for men than women.
H10-6: The influence of subjective knowledge on financial outcome
is more positive for men than women.

H11: The influence of financial attitudes on financial behavior is more
positive for men than women.
H11-1: The influence of financial attitudes on financial outcome is
more positive for men than women.

H12: The influence of financial behavior on financial outcome is more
positive for men than women.

Conceptual Model

This study suggests the conceptual model described in Figure 1, in
which the pathways of financial knowledge to financial behavior are
established. We also examine gender differences in the pathways.
According to previous research, knowledge can be divided into three
types: subjective knowledge, objective knowledge, and experience. Thus,
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our goal is to ascertain the effects of the three factors on financial att-
tude, financial behavior, and financial outcome.

Figure 1 Conceptual Model

Financial Experiences

” Behavior
Financial Knowledge ‘

Objective Knowledge
Subjective Knowledge

Data

To examine the pathways of financial knowledge and gender differ-
ence, this study surveyed university students who lived in large cities in
Korea and China. The survey was conducted combined with pilot-test
in May of 2013, and additional survey was conducted in October of
2013. It took one month each time. The questionnaire was designed on
a self-reported basis and given in the respondent’s native language
(Korean or Chinese). A total of 810 questionnaires were collected, and
finally 716 questionnaires were used for analyses with a response rate
of 88.4%, excluding inappropriate responses.

Measurement of 1 ariables

First, objective financial knowledge was measured by the scores of the
30 questions, which were chosen from the questionnaire suggested by
the Financial Supervisory Service (FSS) of Korea. Based on the ques-
tionnaire developed by the Jump$tart coalition in the US, the FSS ques-
tionnaire was reorganized in order to measure the financial literacy of
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Korean university students. The questionnaire for this study consisted
of five sections: income (0), expenditure (6), savings (6), money manage-
ment (6), and debt and credit (6). Second, subjective financial knowledge
was measured by the self-evaluation scores (5 point Likert scale) of finan-
cial knowledge. Third, financial experience was measured by whether or
not the respondent had experienced a transaction with each financial
instrument. In exploring the questions of financial knowledge pathways,
this paper will be limited to a consideration of these very narrow concepts.
The other three variables were financial attitude, financial behavior, and
financial outcome, measured by the self-evaluation scores (5 point Likert
scale) of the questions related to money management. According to Xiao
(2008), financial behavior can be defined by all kinds of activities related
to money management, and he confined its contribution only to financial
outcome. We have focused on financial area with money management,
in particular, in order to clearly demonstrate our research. The summary
of variables used in this study is shown in Table 1.

Table 1
Measurement of variables

Variables Questions Scales

P Understanding of income, expenditure, saving, .
Objective knowledge financial management, debt, and credit 30 points
Subjective knowledge  Self-evaluation of financial knowledge 5 point Likert
Financial experience Bank account, saving, funds, stock, credit card, 6 points
and loan

Financial attitude Necessity of awareness of money management 5 point Likert
Financial behavior Behavior for awareness of money management 5 point Likert
Financial outcome Awareness of money management 5 point Likert

Apnalytical Methods

We used descriptive statistics to describe the sample characteristics.
The data were analyzed using SPSS version 18.0. To examine gender
differences in the pathways, the multiple group path analysis and con-
firmatory factor analysis are performed using AMOS version 20.0. Path
analysis is a form of multiple regression focusing on causality. It is a
useful statistical method to describe the dependencies among a set of
variables. This analysis is appropriate because the purpose of this study
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is to examine the financial knowledge pathway’s causality.

Results
General Characteristics of the Sample

The general characteristics of the sample are shown in Table 2.
Among 716 students, 370 (51.7%) were male and 346 (48.3%) were
female. There were 449 Chinese students (62.7%) and 267 Korean stu-
dents (37.3%). Most students (79%) had a bank account and 74% of
students had a debit card. Only 39% held term deposits, 32% held fund
investments, and 27% invested directly in stock shates. The objective fi-
nancial knowledge score was 56.6% on average, with a savings score of
60.8%, money management score of 55.5%, expenditure score of 50.5%,
debt score of 56.3%, and income score of 60.0%.

Gender Differences in Financial Factors

Table 2 reports the means and standard deviations of the financial
factors by gender. Concerning objective financial knowledge, the average
male student score was significantly higher than the average female stu-
dent score. The gap was most significant in knowledge related to sav-
ings levels, while differences in other topics were not significant at 5%
using a 2-tail test. There was not, however, a significant gender differ-
ence in subjective financial knowledge. Relative to female students, male
students had significantly higher levels of financial experience with sav-
ings, funds, and stocks, but they had lower levels of financial experience
related to debit cards. Female students had significantly higher money
management attitude scores, but they were not significantly different
from male students in money management behavior and money man-
agement outcome. These results can be interpreted as the situations that
gender differences are not consistent. That is, male students have a
higher score than female students in some cause variables, while female
students have a higher score than male students in some intermediary
variables. There are no differences in behavior and outcome variables.
Thus, based on these results, it may be possible to ascertain the pathway
from the cause variables to outcome variables and to examine the roles
of intermediary vatiables.
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Table 2
Means and Standard Deviations of the Financial Factors by Gender

Male (N=370) Female (N=340) T-statistics
Financial Knowledge"
Objective Financial Knowledge
Saving 3.81(1.335) 3.48(1.199) 3.510%¢
Money Management 3.42(1.529) 3.22(1.319) 1.895m
Expenditure 3.15(1.539) 2.94(1.479) 1.875m
Debt 3.49(1.573) 3.27(1.457) 1.916m
Income 3.64(1.650) 3.51(1.441) 1.139
Total 17.52(5.909) 16.43(4.805) 2.732%*
Subjective Financial Knowledge
self-estimate 3.11(1.095) 3.03(1.094) 944
Financial Experiences”
Deposit 290(78.4) 277(80.1) -483
Saving 158(42.7) 123(35.6) 1.994*
Fund 140(37.8) 90(26.0) 3.447%¢
Stock 113(30.5) 77(22.3) 2.548*
Debit Card 254(68.7) 274(79.2) -3.180%*
Debt 119(32.2) 110(31.8) 131
Total” 2.911(1.367) 2.749(1.289) 1.628
Money Management Attitude 2.84(1.214) 3.09(1.300) -2.084*
Money Management Behavior 2.76(.901) 2.86(.937) -1.421
Money Management Outcome 3.20(1.144) 3.31(1.124) -1.271

Note: "M(SD), "N(%), ™» < .1, *p < .05, **» < 005

Proposed Financial Knowledge Path Model

To analyze the pathways from financial knowledge to financial behav-
lor, it is necessary to perform a correlation analysis, shown in Table 3.
Except for the financial experience variable, all other variables satisfied
the normality conditions in terms of skewness (=3) and kurtosis (=10).
Thus the Pearson correlation coefficients were computed for these vari-
ables, and the Spearman correlation coefficients were computed for fi-
nancial experience variables. The significant correlation coefficients sup-

ported the proposed pathways.
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Table 3
Correlation Matrix

Variable Ignl?)j\i(lzgc‘lfgCG Igﬁl;i\f/fsgge Elj(iggrrilg?cle Attitude Behavior | Outcome
%ﬁf\;ifge 1 -.042 .085* 309% 170 009
Isggfxflteig;e 1 - 130%¢ 227K 063 _157%F
Igilsgglcﬂce 1 261 031 144xx
Attitude 1 328%* 378+
Behavior 1 210%*
Performance 1

Note: mp < .1, *p < .05, ** p <005

Based on previous research and the correlation results, the following
path model in Figure 2 can be proposed. The effect of objective knowl-
edge on financial behavior was not significant and the effects of financial
experience on financial behavior and on outcome were not significant.
Accordingly, these pathways were finally excluded in the model.

Figure 2 Financial Knowledge Pathways
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The validation of the proposed path model is shown in Table 3. The
goodness of fit was ° = 29.419 (4 = 12, p = 0.003) of which p-value
was not satisfactory. However, the 2’ statistic is sensitive to the sample
size. The statistic divided by the degree of freedom, a?/ & = 2452, was
less than the critical value. Therefore, it is concluded that the proposed
path model is suitable for reflecting the reality. The results shown in
Table 4 also support the suitability of the model

Table 4
Goodness of Fit
Fit Measure Fit Guideline Proposed Model
x? p =.05 4.558
2% /df <30 1.140
GFI =.90 .998
AGFI =.80 .989
CFI =.90 999
RMSEA =.08 014

Note: Kline (2005)

Financial Knowledge Pathways

The results of analyzing the path model made it possible to test the
hypotheses. First, the test results of H1 and H2 are presented in Table
5. The standardized total coefficient for H1-1 was 0.148, and the Critical
Ratio (t-value) was 3.997. The coefficient for H1-2 was -0.140 with a
Critical Ratio of -3.648, which led to rejection of the null hypothesis.
That is, the students with higher financial experiences had higher ob-
jective knowledge but not higher subjective knowledge. On the other
hand, the coefficient for H2 was -0.022 so we cannot reject the null hy-
pothesis, which means that objective knowledge does not affect sub-
jective knowledge. According to Park and Lessig (1981), subjective
knowledge includes self-confidence, and there is therefore a possibility
that respondents may have an excessive level of self-confidence.

Second, the test results of H3-6 are also presented in Table 5.
Hypothesis 3 is about the pathways from financial experiences to atti-
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tude, behavior, and outcome related to money management awareness.
The standardized total coefficient for H3-1 was 0.358 which led to the
failure to reject the null. This means that financial experiences positively
affect a students’ attitude toward money management awareness. H3-2
and H3-3, however, cannot be rejected, indicating that financial experi-
ences only affect student’s attitude towards money management aware-
ness, but it does not affect students’ behavior and outcome.
Additionally, financial experiences indirectly affect behavior and outcoms
through other factors.

Third, H4 concerns financial knowledge pathways and H4-1, H4-2,
and H4-3 are related to financial objective knowledge. H4-4, H4-5, and
H4-6 are about financial subjective knowledge. The statistical tests for
H4-1 and H4-3 indicate a failure to reject the null hypothesis by the
standardized total coefficients of 0.283 and -0.015, but H4-2 could not
be rejected. These findings mean that students’ objective knowledge
positively affects their attitude towards money management awareness
and negatively affects their outcome but does not affect behavior. The
result was similar to the effects of financial experiences on attitude. But
the influence on outcome was very small (0.015), as the direct effect on
outcome was negative (-0.130), and the indirect effect was positive
(0.121). In the end the net effect was small.

Another hypothesis within H4 related to subjective knowledge. As the
standardized total efficient for H4-4, H4-5 and H4-6 were -0.174,
0.080, and -0.138, the null hypotheses for these hypotheses could not
be rejected. Therefore, student’s financial subjective knowledge levels
negatively affect their attitude and outcoms but positively affect their
behavior related to money management. However, the magnitude of the
influence on behavior is very small.

Fourth, H5 involves attitude pathways, and H6 concerns the relation-
ship between behavior and outcome. We can show that all paths are
statistically significant by the standardized total coefficients of 0.348,
0.395, and 0.120. Therefore, students’ financial attitude towards money
management awareness positively affects both behavior and outcome.
Additionally, financial attitude has a significant influence on behavior
and outcome towards money management awareness with respect to
other factors.
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Table 5
Hypothesis Test (H1-H6)
Direct Indirect  Total
Effect Effect  Effect
Path H) 16 CR. B B
Experiences — Knowledge (H1)
Experiences — Objective Knowledge (H1-1) 0.148  3.997*%* 0.148

Experiences — Subjective Knowledge (H1-2) -0.137  -3.648* -0.003 -0.140

Objective — Subjective Knowledge  (H2) -0.022  -0.576 -0.022
Financial Experiences Pathway (H3)
Expetiences — Attitude (H3-1) 0.292  8.760%* 0.066**  0.358
Experiences — Behavior (H3-2) -0.027  -0.726 0.114%+  0.087
Experiences — Outcome (H3-3) 0.030  0.820 0.129%*  0.159
Financial Knowledge Pathways (H4)

Objective Knowledge — Attitude (H4-1) 0279  8.436** 0.004 0.283
Objective Knowledge — Behavior (H4-2) 0.065  1.768 0.095%*  0.160
Objective Knowledge — Outcome  (H4-3) <0136 -3.755%FF  0.121%  -0.015
Subjective Knowledge — Attitude (H4-4) -0.174  -5.276%+* -0.174
Subjective Knowledge — Behavior  (H4-5) 0.141  3.930%* -0.061**  0.080
Subjective Knowledge — Outcome  (H4-6) -0.086  -2.430%  -0.052%F  -0.138

Attitude — Behavior (H5) 0.348  8.721%*k* 0.348
Attitude — Outcome (H5-1) 0.353  8.641F%F  0.042* 0.395
Behavior — Outcome Ho) 0.120  3.286%* 0.120

Note: *p < .05, ¥*p < .01, **p < .001

Financial Knowledge Path Analysis by Gender

The remaining hypotheses are related to gender differences in the fi-
nancial knowledge path model. The results of the multiple group path
analysis can yield a test statistic for the hypotheses. Furthermore, a con-
firmatory factor analysis is necessary to verify that the two gender
groups have the same structure. The results of the confirmatory factor
analysis are shown in Table 6.
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Table 6
Confirmatory Factor Analysis Results

z’ #  CFI RMSEA Az?/df Az*sig Dif
[model 11 15084 9 994 022
[model 2 76023 33 955 030  60.94/24 Ax’>Az*24)=36.74/ Yes

[model 317 77386 35 956 029  1363/2 Ax’>Az’2)=599/ No
Note: 1) Unconstrained Model, 2) Structural Weights Model, 3) Structural Covatiances Model

There was a significant difference between Model 1 and Model 2. If
the values of constrained and unconstrained models are statistically sig-
nificant, the structural invariances of the two models are different from
each other (Byrne, 2010), which means there are structural differences
in financial knowledge pathways towards financial outcome between
male students and female students. Thus, it is pointless to compare the
influence of gender differences in the same model. It is better to simply
compare each group’s outline of the path. This research area requires
further study.

The revised path models for male and female groups are described
in Figure 3 and Figure 4, respectively. The figures straightforwardly con-
vey the differences in the pathways of financial knowledge between both
gender groups.

Figure 3 Male’s Financial Knowledge Path compared with all
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Figure 4 Female’s Financial Knowledge Path compared with all
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Gender Differences in Financial Knowledge Pathways

There was a significant difference between Model 1 and Model 2. If
the values of constrained and unconstrained models are statistically sig-
nificant, the structural invariances of the two models are different from
each other (Byrne, 2010). There are structural differences in financial
knowledge pathways towards financial outcome between male students
and female students, and it is not valid to compare the gender differ-
ences of effects in the same model. Therefore, we can only try to com-
pare each group’s outline of the path.

The revised path models for male and female groups are described
in Figure 3 and Figure 4, respectively. The figures straightforwardly con-
vey the difference in the pathways of financial knowledge between the
two gender groups. We could not examine the multi-group path
analysis. We also cannot test hypotheses H7 through H12. However, we
already identified the path model for the combined model. We can
therefore consider an alternative way to examine the gender differences
in financial knowledge pathways, which are based on a path model for
the combined group. The results are presented in Table 7.

First, H7 is related to gender differences for the pathway of financial
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experiences through financial knowledge. In the combined model, finan-
cial experiences affected both objective and subjective knowledge (H1),
but in the model for males only, we could not reject the null
hypotheses. On the other hand, there are significant paths (H1-1 and
H1-2) in the model for females, as in the combined model, and there
is one additional path. While H2 in the combined model was statistically
insignificant, in the model for females H8 was -0.122 and the Critical
Ratio was -2.296, which led to failure to reject the null hypothesis.
These results suggest that male students’ financial experiences did not
affect either type of knowledge, while female financial experiences did
improve their objective knowledge but had a negative impact on sub-
jective knowledge. Additionally, objective knowledge had negative effects
on subjective knowledge for female students.

Second, HY is related to gender differences in financial experience
pathways. The pathway from financial experiences to financial attitude
was statistically significant for both men and women. In the male stu-
dent group, however, there is an additional path that proceeds from fi-
nancial experiences to financial behavior. This path is not significant
with the female student group.

Third, H10 relates to gender differences in financial knowledge
pathways. In the combined model, there are five financial knowledge
paths. For the male group, objective financial knowledge affected att-
tude and outcome independently of subjective financial knowledge.
Subjective financial knowledge affected behavior independently of ob-
jective financial knowledge. In the male group, objective knowledge af-
fected attitude and outcome, but subjective knowledge did not affect at-
titude and outcome. In the female group, objective knowledge affected
behavior but not outcome. In contrast to these patterns, there was an
inverse relationship between the two types of financial knowledge in the
female group. That is, female students with a higher level of objective
financial knowledge tended to have a lower level of subjective financial
knowledge and vice versa. While objective knowledge had a positive ef-
fect only on attitude, subjective knowledge had a negative effect on atti-
tude and outcome as well as a positive effect on behavior. Based on
these patterns, objective financial knowledge and subjective financial
knowledge effects are different between males and females.

Fourth, H11 concerns gender differences of financial attitude path-
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ways, and H12 is about gender differences in the relationship between
behavior and outcome. In the combined model, attitude towards money
management awareness had a significant effect on both behavior for
money management and outcome for money management, and behavior
also affected outcome. Similatly, in the male student model, attitude to-
wards money management awareness had a significant effect on behav-
ior for money management awareness (0.439) and outcome for money
management, and behavior affected outcome. In the female student
model, attitude had a significant effect on behavior and outcome,
whereas behavior did not affect outcome. This implies that for female
students the formation of a positive attitude through financial education
may result in behavioral enhancement, but it might not extend to
outcome.

To sum up, the male and female student groups had different finan-
cial knowledge pathways. That is, financial knowledge was framed based
on financial experiences in the female student group, while financial
knowledge and experiences are formed separately from each other in the
male student group. In addition, in both groups a higher level of finan-
cial knowledge can improve money management attitude and behavior.
It is noteworthy that positive behavior of male students tended to im-
prove outcome, while positive behavior of female students had less of
an influence on outcome, which is another indication of gender
differences. Lastly, there were various pathways to improve behavior in
the male student group other than through attitude, while the only path-
way to improve behavior in the female student group was through
attitude.
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Table 7
Path Analysis by Gender (H7-H12)

MALE FEMALE

Indirect Total Direct Effect Indirect Total

Direct Effect “prec Bffect Effect Effect

Path (H) B CR. B B & CR. & B
Experiences — Knowledge H7)
Expetiences — Objective Knowledge (H7-1) .082  1.580 -.082 234 44667 234

Experiences — Subjective Knowledge (H7-2) -.047 -0.907 0.005 -.0465 -225 -4225%%F -024* -249

Objective — Subjective Knowledge — (HS) 056 1.080 056 -122 -2.293* -122
Financial Experiences Path way (H9)

Experiences — Attitude (H9-1) 355 7456 0.017 372 190 4299+ 169%F 359
Experiences — Behavior (H9-2) -112 -2.225*  0.166* .054 068 1223 .045% 113
Experiences — Outcome (H9-3) 043 0.835 0.118*¢ 161 .013 237 1290142
Financial Knowledge Path Way (H10)

Objective Knowledge —> Attitude (H10-1) 169 3.554*** -0.004  .165 444102510 .008* 452
Objective Knowledge — Behavior ~ (H10-2) .078 1.629 0.078** 156 .087  1.440 018 105
Objective Knowledge — Outcome  (H10-3) -.158 -3.274** 0.074** -084  -108 -1.861 048+ -.060
Subjective Knowledge — Attitude ~ (H10-4) -.068 -1.437 -068  -248 -5.697%%* -.248

Subjective Knowledge — Behavior ~ (H10-5) .096 2.034* -0.30 .066 82 3.268%  -.052FF 130
Subjective Knowledge — Outcome  (H10-6) -.051 -1.073  -0.013 -064 -131 -2419%  -078* -209

Attitude — Behavior (H11) 439 8.542k+¢ 439 244 3708+ 244
Attitude — Outcome (H11-1) 326 5762 0.064** .390 365 5.536%%F 021 386
Behavior — Outcome (H12) 147 2.800%* 147 101 1.955 101

Note: *p < .05, ¥ p < .01, *** p < .001 CR. is the critical ratio, or t-value.
Discussion

Based on the literature, we expected to find gender differences in fi-
nancial knowledge pathways. The purpose of this study was to discover
ways to decrease the gender gap in financial outcome through the im-
provement of women’s financial knowledge. We discovered, however,
that there are significant differences in the structure of financial knowl-
edge pathways between male and female student groups. These results
have important implications even when designing an educational pro-
gram for men or women or when developing an innovative and specific
learning method in classes that include both genders. Given that de
Meza et al. (2008) stated that effective financial education should be
able to change not only related knowledge but behavior as well, the ma-
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jor findings of this study should provide useful information for design-
ing constructive financial education models. To the extent that male and
female students receive financial education separately, we are able to
provide some policy implications for financial education, though in uni-
versities where the financial education classes are offered to mixed
classes of males and females, it might be more challenging to apply the
results of this study.

Our analyses of financial knowledge pathways showed that financial
knowledge affected attitude toward money management awareness, and
attitude affected behavior for money management awareness, which af-
fected money management outcome. Our results that financial experi-
ence and objective financial knowledge can enhance attitude are con-
sistent with the results in the literature we reviewed. In this study, desit-
able attitude had a direct and positive effect on behavior, and financial
experiences had an indirect and positive effect on behavior. Although
it 1s not clear that financial knowledge induces a change in financial be-
havior, the finding implies that financial knowledge can change behavior
through the mediation of financial attitude. Some researchers have ar-
gued that there is no evidence that financial education can change in-
dividuals’ behavior. Based on our research, such an argument should be
reconsidered to find indirect paths to improving behavior.

However, one new issue concerns the possible negative effects of ob-
jective and subjective financial knowledge in the pathway to outcome.
The direct effect of objective financial knowledge on outcome was neg-
ative, while its indirect effect was positive. Moreover, the magnitudes of
the two effects were similar. Thus, after the opposite effects are can-
celed out, the effect of objective financial knowledge on outcome ap-
peared to be negligible. Nonetheless, the effects of financial knowledge
on behavior and outcome had a large absolute value, and therefore the
importance of financial education for knowledge should not be
underestimated.

Subjective financial knowledge turned out to have negative effects on
attitude and outcome, which can be explained in relation to financial
self-confidence from the literature. That is, excessive self-confidence in
financial knowledge negatively affects attitude towards money manage-
ment awareness and consequently has a negative effect on outcome of
money management awareness. The effects of subjective financial
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knowledge were not remarkable, but it is interesting that subjective fi-
nancial knowledge has a positive effect on behavior for money manage-
ment awareness. This remains an area for further research.

Another important issue is gender differences in the financial knowl-
edge pathways. We can conclude from our results that there is a gender
difference in financial knowledge pathways, which implies that it might
be more effective to design different financial education programs for
males and for females.

We found that female students with higher levels of financial experi-
ence and objective financial knowledge had lower levels of subjective fi-
nancial knowledge, which implies that an accumulation of financial
knowledge tends to make female students underestimate their knowledge.
In contrast, we could not find any factors that significantly affected sub-
jective financial knowledge in the male student group. Therefore, we sug-
gest that financial education for female students should be designed with
a careful consideration of subjective knowledge, including aspects of
self-confidence.

Considering the effectiveness of different types of educational meth-
ods, such as experience-based education, the pathways of financial
knowledge and financial experience are crucial to designing financial
education. From these results, the enhancement of financial knowledge
affected behavior, but it is financial experience that directly affected out-
come in the male student group. In contrast, enhancement of knowl-
edge and accumulation of experience affected attitude but it was attitude
that affected behavior and outcome in the female student group. We
could not ascertain why personal financial experiences had less of an
impact for women than for men, which is another topic for further
research. One implication of our results is that financial education for
female students should focus on the formation of positive attitude. In
addition, subjective financial knowledge played a role in affecting atti-
tude, behavior, and outcome in the female student group. Thus, the role
of subjective financial knowledge also remains an issue for further
research.

These tentative conclusions await further refinement and correction in
further research since we have some limitations in this study. First, to
reach a fuller understanding of the financial area we need to extend
range of variables such as more nationalities and extension to other fi-
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nancial areas. Second, we need to analyse including additional factors
such as cultural factors and consumet's socialization. Third, our result
showed that there are structural differences in financial knowledge path-
ways between male and female. This means we suggest that further
studies on different scale assessments are needed.

In spite of these limitations, we would like to close the discussion by
point out some financial educational implications. In the context of ef-
fective financial education, the gender differences in financial knowledge
pathways should be carefully considered. Since finance is closely related
to everyday life, the importance of finance cannot be overemphasized.
College students, in particular, should obtain the foundations of financial
wellbeing for the future, and this may be more important for women
than for men. Issues like the effects of subjective knowledge on finan-
cial outcome and the differential impacts on financial experiences by
gender remain unresolved and should be addressed by future research.
Nevertheless, the findings of this study will be applicable to designing
effective financial education and reducing the gender gap problem at the
important stage of emerging adulthood.
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