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Financial Literacy as More than Knowledge: The Development of a Formative Scale
through the Lens of Bloom’s Domains of Knowledge
ABSTRACT
For well over a decade, financial literacy has been a primary lens through which researchers
approach financial education. Unfortunately, in most cases, this potentially rich construct is
reduced to mere financial knowledge. This myopic conceptualization hampers the development
of the concept and programs to build financial literacy. Despite research that reveals these limits,
the field has either persisted with this narrow definition of financial literacy or abandoned the
model altogether in favor of capability or similar constructs. Using Bloom’s domains of
knowledge, we redefine financial literacy as the combination of three different indicators
reflecting three domains of knowledge: financial skill, self-efficacy, and explicit knowledge.
Using data from a national survey, we apply the methods of formative scale development to
construct and validate a more robust conceptualization and measurement of financial literacy.
We explore how this financial literacy index might inform development of innovative financial
education programs.
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The burden of financial responsibility is increasingly shifting to the individual American
who is more than likely ill-prepared to handle the challenge (Erturk et al. 2007; Mandell and
Klein 2009). Numerous studies provide evidence of the challenges most Americans face.
Roughly 59% of American households do not have a budget or spending plan (US Bank 2016).
Emergency savings is lacking in 61% of households (Martin 2018). One-third of Americans have
saved less than $5,000 with 21% having zero saved for retirement (Northwestern Mutual 2018).
Circumstances such as these may lead to higher rates of material hardship and psychological
distress (Dakin and Wampler 2008).
Some researchers, practitioners, and policymakers suggest that people with higher levels
of financial literacy are more likely to avoid these economic and psychological circumstances
(Mandell and Klein 2009; Robb and Woodyard 2011). The result has been a proliferation of
programs designed to impact knowledge of financial concepts. The model underlying these
efforts is that financial literacy supports better financial decision making and increases the
probability of achieving desirable financial outcomes (Collins and O’Rourke 2010). While there
is some evidence that this relationship may be true for longer horizon financial behaviors
(Wagner and Walstad 2018), the weight of the evidence mostly concludes that it has little to no
effect (Allgood and Walstad 2016; Borden et al. 2008; Fernandes, Lynch, and Netemeyer 2014;
Jones 2006; Robb and Woodyard 2011).
Despite more than a decade of research, practice, and policy related to financial literacy,
however, the concept and its relationship to financial decision making remain underdeveloped.
Financial literacy has become synonymous with explicit financial knowledge with these terms
being used interchangeably (Fernandes, Lynch, and Netemeyer 2014; Lusardi and Mitchell 2007
2014). Yet literacy includes more than cognitive knowledge. If we extend the current logic of
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financial literacy to the realm of reading and writing literacy, only those individuals who are able
to identify direct objects and diagram sentences would be deemed literate. The majority of US
adults, many of them persuasive and articulate readers and writers, would likely fail such a test.1
Moreover, as literacy experts have demonstrated, the best way to learn to read (or write) is to
read (or write). This method builds the skills, knowledge, and self-efficacy required to increase
literacy levels. Learning to read or write also requires the creation of safe spaces in which
learners can make mistakes safely and increase their capability as a result.
We argue that the current myopic conceptualization and operationalization of financial
literacy hamper creativity and innovation in financial education. Despite attempts to broaden our
understanding (Huston 2010; Remund 2010), the lion’s share of research on financial literacy
remains focused on the explicit financial knowledge component with numerous knowledge tests
being developed as financial literacy measures (Bowen 2002; Collins and O’Rourke 2010;
Courchane and Zorn 2005; Duguid 2005; Fernandes, Lynch, and Netemeyer 2014; Goldsmith,
Goldsmith, and Heaney 1997; Hastings, Madrian, and Skimmyhorn 2013; Knoll and Houts
2012).
This study leverages Bloom’s domains of knowledge to offer an innovative
conceptualization of financial literacy (Bloom et al. 1956). Our conceptualization recognizes the
existing cognitive component of financial literacy (i.e., financial knowledge [Fernandes, Lynch,
and Netemeyer 2014; Knoll and Houts 2012]), introduces a psychomotor component (i.e.,
financial skill [CFPB 2015]), and incorporates an affective component (i.e., self-efficacy
[Bandura 1982; Lown 2011; Schwarzer and Jerusalem 1995]). We argue that it is the

1. See, for example, Can You Pass Fifth Grade English?
https://offbeat.topix.com/quiz/17197/qidx1?tr=misc/search-result/external_item_search////,1568578701,uppdk1j7.
Accessed 3/31/2019.
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combination of these three elements that determines one’s level of financial literacy. Building
from our work with the Consumer Financial Protection Bureau (CFPB) Financial Well-Being
Study as well as data from a new national study of US adults, we develop and validate a
formative financial literacy scale that better reflects the concept. The validation measure we use
is financial well-being. With this work, we intend to inspire and inform innovative programs to a
more capacious model of financial literacy that transcends the mere accumulation of explicit
financial knowledge.

LITERATURE REVIEW
Financial Literacy as Financial Knowledge
In 2008, President George W. Bush signed an Executive Order establishing the
President’s Advisory Council on Financial Literacy with the mission of improving the literacy of
American citizens. This degree of focus at our highest level of government was perceived to be
warranted, “because financial literacy leads to better outcomes for individuals and for our
economy generally” (Bernanke 2006). The notion was that America can become a nation of
financially literate citizens who are capable of achieving their own financial well-being and of
promoting the well-being of society (Collins and O’Rourke 2010; Willis 2008, 2011). Regarding
the 2008 US Great Recession, Federal Reserve Board Governor Frederic Mishkin stated that “A
better-informed citizenry would likely have resulted in more prudent decision making and . . .
less harm to the economy” (Quoted in Willis 2008).
From its earliest appearance in the literature financial literacy has been treated as the
mere acquisition of economic concepts (Chen and Volpe 1998; Lusardi and Mitchell 2007). The
use of explicit knowledge as a proxy for financial literacy may be due to the lack of definition
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and accepted operationalization of the concept. In 2010, Huston found that 72% of studies
measuring financial literacy did not offer any definition or description of the concept. It may
also be due to the availability of financial knowledge questions in large, established data sets
(Knoll and Houts 2012). Given the definitional void and availability of such knowledge
questions, financial knowledge represents an easy, but limited, approach.
Yet there is some recognition that financial literacy involves more than being able to pass
an economics or finance quiz. Often this recognition is granted in a passing or implicit way, as
when discussions reference concepts such as “working knowledge,” “tools,” and skills” (see
Braunstein and Welch 2002 for an example). At other points in the literature the definitions of
financial literacy itself tend to include concepts that reach beyond mere financial knowledge. For
example, Mason and Wilson define financial literacy as “an individual’s ability to obtain,
understand and evaluate the relevant information necessary to make decisions with an awareness
of the likely financial consequences” (2000, 17). Huston (2010) suggests that financial literacy
has two dimensions, personal financial knowledge and personal finance application where
application implies ability and self-efficacy. Others, such as Remund (2010), argue that financial
literacy relates to an understanding of financial concepts and the ability and self-efficacy to make
decisions from that understanding. Finally, Kozup and Hogarth (2008) see financial literacy as
including a set of critical thinking skills to weigh the pros and cons of a particular decision
relative to one's own personal needs, values and goals. Even still financial literacy largely
remains a construct related to whether an individual understands that stocks are riskier than
bonds, can calculate compound interest, and understands the difference between a 15-year and
30-year mortgage (Fernandes, Lynch, and Netemeyer 2014; Lusardi and Mitchell 2007).
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The problem is that financial literacy as only explicit financial knowledge largely fails to
produce improvements in financial behavior (Fernandes, Lynch, and Netemeyer 2014) “to the
degree necessary for consumers to protect and even increase their welfare in the modern
financial marketplace” (Willis 2009, 416). In a recent study of more than 6,300 US adults, the
Consumer Financial Protection Bureau concluded that explicit financial knowledge, on its own,
was insufficient to improve financial decision making or well-being (CFPB 2015, 2018). These
findings suggest that financial knowledge as currently and narrowly conceived, that is, as
nothing more than explicit financial knowledge, is entirely insufficient. It is time to acknowledge
that we have pushed the “literacy as knowledge” paradigm as far as it will go. Progress in the use
of financial literacy as a construct and associated life outcomes requires an expanded
conceptualization and measure.

Financial Literacy Rebooted
We argue that financial literacy is an important but underdeveloped construct that
represents more than an individual’s store of explicit financial knowledge. It involves and
includes ability and self-efficacy (Remund 2010). It requires knowledge and skill (Houston
2010) as well as a facility for critical thinking (Kozup and Hogarth 2008). Improvements in any
one of these elements would lead to an increase in financial literacy although potentially at
different rates.
We believe that financial literacy should be understood as a single measure produced by
the combination of factors in the same way that an individual’s socioeconomic status (SES) is
the weighted combination of their education, income, occupation, and residence (Hauser 1973).
As a combination of these indicators, SES represents an individual’s relative position in the
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social hierarchy in a way that any one of the indicators could not. As Law and Wong note that
“income level and occupational prestige are, however, not manifestations of SES. SES is a result
or outcome of these two indicators” (1999, 146).
We argue that financial literacy operates in much the same way and, therefore, should be
considered a formative scale (Fornell and Bookstein 1982). Such a scale would allow the field to
move beyond a “literacy means knowledge” model in order to capture the lived financial
experience of people and to help support improvements in that experience.
Most scale development efforts rely on reflective methods (Ellwart and Konradt 2011;
Law and Wong 1999). These methods assume that an underlying latent construct “causes” or is
reflected in an individual’s answers to highly correlated statements (DeVellis 2016; Netemeyer,
Bearden, and Sharma 2003). In comparison, formative scale development methods assume that
an individual’s level on a latent construct is “caused” by a combination of their values on distinct
indicators. In the context of formative scale development, references to “causes” are not intended
to imply causality in the traditional sense, but to convey that, as Diamantopoulos and Sigauw
note, “it is changes in the indicators that determine changes in the value of the latent variable”
(2006, 263). These two methods can lead to different scale content and conclusions (Law and
Wong 1999).
Two critical steps of formative scale development are content and indicator specification.
Content specification involves a strong theoretical definition of the content domain the scale is
designed to capture (Bollen and Lennox 1991). A strong definition of the concept is extremely
important in formative scale development (Nunnally and Bernstein 1994). Indicator specification
involves the identification of the indicators required to form the scale. It is important to ensure
that all important indicators are included while remaining true to the content specification
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(Bollen and Lennox 1991). To accomplish these steps, we turn to Bloom’s domains of
knowledge.

Financial Literacy from a Bloom’s Domains of Knowledge Perspective
We believe that it is entirely appropriate to turn to the field of education to theorize our
proposed formative financial literacy scale. After all, literacy is an outcome of comprehensive
and effective education. It reflects an individual’s understanding of and ability to use the
knowledge gained as well as an ability to engage in independent learning. Bloom’s domains of
knowledge provide a foundation for educational efforts to build literacy across several domains
including basic education, information literacy, and visual literacy.
Bloom’s domains of knowledge provide educators with an understanding of the nature
and order of teaching required to help students achieve success in higher-order thought or tasks
(Harrow 1972). It includes three domains of knowledge2: cognitive, affective, and psychomotor,
which allow an individual to operate in their world (Bloom et al. 1956).
The cognitive domain “includes those objectives that deal with the recall or recognition
of knowledge, and the development of intellectual abilities and skills” (Bloom et al. 1956,
7).
The affective domain “includes objectives which describe changes in interest, attitudes,
and values, and the development of appreciations and adequate adjustment” (Bloom et al.
1956, 7).

2. The reader may be most familiar with the pyramid ranging from “Remember” at the base to “Create” at the apex
most often used to reflect Bloom’s taxonomy. In fact, this pyramid reflects the levels of knowing that exist within
the cognitive domain of knowledge. In this paper, we refer to the domains of knowledge (rather than levels of
knowing) from Bloom’s work.
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The psychomotor domain is the “manipulative or motor-skill area” with an “emphasis
upon the specific development of desirable movement behaviors” (Harrow 1972, 7).
These domains work together to support literacy. For example, motivation (i.e., the
affective domain) can influence a desire for greater mastery in the psychomotor domain (Harrow
1972). Higher levels of knowledge (i.e., the cognitive domain) can influence the ability to take
effective action (i.e., the psychomotor domain).
When applied to financial literacy, financial knowledge as currently construed represents
only one of the three domains – the cognitive domain. In our attempt to conceive a more
capacious definition, we argue that self-efficacy represents the affective domain and financial
skill the psychomotor domain. Together, these concepts represent a formative financial literacy
scale.

Self-Efficacy as the Affective Domain of Financial Literacy
Self-efficacy (i.e., “confidence in one’s ability to deal with a situation without being
overwhelmed” [Hira 2010, 15]) relates to one’s motivation, optimism, persistence, and resilience
(Gist and Mitchell 1992, Park and Folkman 1997). Social cognitive theory places self-efficacy in
a social-learning context involving the individual, the environment, and the interaction between
the two (Bandura 1997). It describes the individual’s perception of their ability to act
successfully given past performance and expectations for future outcomes. In the context of
financial decision making, self-efficacy reflects the individual’s belief that they can accomplish
the actions required to achieve their financial goal or objective (Snyder and Lopez 2009). This
objective might be a future goal such as retirement or something more immediate like paying all
the bills next month (Lown 2011). Bandura distinguishes between the theoretical construct of
self-efficacy and the colloquial term “confidence” (1997). In his view, confidence refers to a
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general strength of belief while self-efficacy “includes both an affirmation of a capability level
and the strength of that belief” (Bandura 1997, 382). Thus, concepts such a over- or underconfidence, while interesting and important, are not included in a self-efficacy framework.
In reading and writing literacy, self-efficacy involves a willingness to try that supports
gains in literacy (Schunk 2003). In the realm of household finance, self-efficacy is associated
with positive financial behaviors and outcomes (Asebedo and Seay 2018; Chatterjee, Finke, and
Harness 2011; Farrell, Fry, and Risse 2016). Higher levels of self-efficacy correlate with
financial well-being (CFPB 2018), the setting of more challenging goals (Bandura 1997), and the
facilitation of financial help-seeking (Lim et al. 2014).

Financial Skill as the Psychomotor Domain of Financial Literacy
We first theorized the concept of financial skill during our qualitative work on the CFPB
National Financial Well-Being study. When we began that work, we expected to learn more
about financial knowledge and the role it plays in financial decision making and well-being. The
assumed underlying order to gain financial well-being was first to acquire knowledge and then to
apply that knowledge. What we learned instead was that retained knowledge was most often
gained from the positive and/or negative outcomes of a decision; thus, behavior preceded
knowledge for most people and in most decisions. We began then to ponder a number of
questions. What made the difference in whether or not they were able to make effective
decisions? Was it all just trial and error? Learning from their mistakes?
Across the 59 one-on-one consumer interviews, 30 financial practitioner interviews, and
1,600 pages of transcripts, consumers described their positive experiences as: a) the ability to
recognize when you do not know enough to make a decision, b) having trustworthy sources to
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ask before you decide, and c) the ability to use what you’ve learned in the decisions you make.
We called this behavior “financial skill,” that is, the individual’s capacity to assess their
preparedness and then interacting with their environment to obtain what might be missing.
Financial skill is a learned behavior. It is a set of psychomotor activities that can lead to better
financial decision making. It is conceptually similar to the just-in-time education described by
Willis (2008) and some practices used in financial coaching (Collins and Olive 2016). The
concept of financial skill is distinct from the more general description of “skills” in financial
capability that includes behaviors and other types of skills.
Relatively little work examines financial skill (Hung, Parker, and Yoong 2009; Knoll and
Houts 2012), although there is some evidence suggesting that it may be a powerful catalyst
(Atkinson et al. 2007; Knoll and Houts 2012; Fernandes, Lynch, and Netemeyer 2014; Willis
2008). Extant literature provides evidence that individuals may learn from their financial
experiences and mistakes, thereby improving their decision making over time (Agarwal et al.
2009; Hastings, Madrian, and Skimmyhorn 2013). Interpersonal advice-seeking also has been
shown to improve financial decisions. For example, Hilgert, Hogarth, and Beverly (2003) find
that individuals who learn from family, friends, and personal experience when making financial
decisions tend to engage in more positive financial behaviors.

Financial Literacy as a Formative Combination of Financial Knowledge, Skill, and Self-Efficacy
Using the framework of Bloom’s work (Bloom et al. 1956), we argue that financial
literacy is the combination of the skill to gather the necessary advice and information needed for
a financial decision (psychomotor), the confidence required to make that decision (affective), and
the ability to build useful stores of financial knowledge (cognitive) from the experience that can
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be applied to future decisions (psychomotor). If any one of these factors improves, financial
literacy will increase. With this understanding, financial literacy can be defined simply as one’s
capacity to make effective financial decisions, where “capacity” refers to knowledge, skill, and
self-efficacy.
While no study seems to have examined how these components might fit together in a
formative view of financial literacy, several studies have examined relationships between them.
Danes and Haberman (2007) found that financial knowledge and self-efficacy are positively
associated. Heckman and Grable (2011) found a positive relationship between financial
knowledge and financial self-efficacy. In the National Financial Well-Being Study, the CFPB
(2018) found a positive relationship between financial knowledge and financial skill, as well as
between financial self-efficacy and financial skill.
We believe that we must stop treating these constructs as though they are independent
rather than interconnected components of financial literacy. Treating financial literacy as a
formative scale allows us to escape from the “literacy-as-knowledge” corner into which we have
painted research in this area. Studying knowledge, self-efficacy, and skill as components or
indicators of financial literacy offers the promise of new insights that may drive innovations in
financial education. Perhaps a formative scale would encourage researchers to consider the three
constructs in studies more consistently. Such a scale could support research that identifies more
promising approaches to financial education than existing programs focused primarily on
increasing explicit financial knowledge.
In what follows, we apply the remaining steps in formative scale development to examine
the relationships between these domains of financial literacy and whether they might be formed
into a more robust financial literacy scale. The first step is an examination of the correlations
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between our indicators. There is no requirement that indicators in a formative scale be correlated
with each other. Given the use of multiple regression to define the scale, there is, however, an
expectation that they will not be excessively correlated (Bollen and Lennox 1991). A second step
is to examine the relationship between the formative scale and a closely-related construct (e.g.,
subjective knowledge). A final step is to examine criterion validity or the relationship between
the financial literacy scale and previously examined outcomes associated with a higher or lower
level of financial literacy (Diamantopoulos and Siguaw 2006). A formative scale can only be
validated by reference to consequences or effects of the latent construct (Bollen and Lennox
1991; Bagozzi 1994, 2007). The primary consequence we consider here is financial well-being
(CFPB 2017; Netemeyer et al. 2017) which we take as the “ultimate outcome of financial
education” (CFPB 2015). Once the scale is developed, we explore its application in relation to
financial well-being and other hypothesized effects (i.e., FICO score, money management skills,
and personal savings orientation).
H1: Financial knowledge, skill, and self-efficacy will be distinct constructs with no
evidence of excessive correlation.
H2: Financial knowledge, skill, and self-efficacy will be positively and significantly
associated with the hypothesized correlate of subjective financial knowledge.
H3: Financial knowledge, skill, and self-efficacy will be positively and significantly
associated with financial well-being.
H4: The financial literacy scale will provide a parsimonious measure that is associated
with hypothesized outcomes of financial literacy as expected.
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METHODS
Data and Sample Characteristics
The data for this study were obtained through an online survey of adults ages 18 and
older selected from the Survey Sampling International panel. A total of 601 surveys were
completed. The average age of survey participants was 41 years and average income was
$70,027. Females represented 55.9% of the sample. In terms of race and ethnicity, 14.2% of the
participants were Hispanic, 61.5% were White, Non-Hispanic, and 12.0% were Black, NonHispanic. Bachelor’s degrees or higher levels of education were present for 25.4% of the
sample.3

3. The data can be made available to academic researchers with necessary IRB approval for use of the data.
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Measures
Three existing scales were used to measure financial skill, financial knowledge, and selfefficacy. Table 1 contains the item wording and descriptive statistics for each of these scales.

--- TABLE 1 ABOUT HERE ---

Financial skill was measured using the IRT-based scale developed in the CFPB Financial
Well-Being Study (CFPB 2017). The CFPB provides detailed documentation of the large-scale
study used to develop this scale including three waves of data collection with more than 14,000
US adults and a national study with more than 6,000 US adults to confirm the scale. They
provide two methods of scoring a data set: a sum score method and Stata code to apply the IRT
model for a more precise estimate. In this study, the IRT scoring method using Stata was
implemented as described in the financial skill technical guide (CFPB 2018). Financial
knowledge was assessed using the 10-item version of the IRT-based scale developed by Knoll
and Houts (2012).
Financial self-efficacy was measured using the general self-efficacy scale (Schwarzer and
Jerusalem 1995). This scale was selected over the Financial Self-Efficacy Scale (Lown 2011) for
reasons related to polarity (Herche and Engelland 1996) and context (Schuman, Presser, and
Ludwig 1981) effects. Polarity effects relate to findings that negatively-worded survey items are
not necessarily a flipped version of a positively-worded item (Herche and Engelland 1996). That
is, survey respondents do not answer negatively-worded questions in the same way they answer
positively-worded questions. The Financial Self-Efficacy Scale was an attempt to address
Bandura’s (2006) call for domain-specific measures of self-efficacy. Unfortunately, the domain-
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specific questions are all negatively worded whereas the general self-efficacy scale items are
positively worded (Schwarzer and Jerusalem 1995). It is unclear how the reverse polarity of the
items impacts responses and, therefore, the latent construct(s) being reflected. Despite Bandura’s
(2006) suggestion that self-efficacy is domain specific, we decided to use the general selfefficacy scale because it contains all positively-worded items, has been used extensively across a
number of domains, and was more likely to reflect an accurate measure.
This is not to say that we reject in any way Bandura’s argument, namely that “the
efficacy belief system is not a global trait, but a differentiated set of self-beliefs linked to distinct
realms of functioning” (2006, 307). Yet whereas this observation has been interpreted as
requiring different an entirely different scale to capture an individual’s self-efficacy within a
particular domain, we believe that these concerns can be adequately addressed by the very
domain-specific context (rather than the form) of the questions. Here we rely on the context
effect (Schuman, Presser, and Ludwig 1981) for justification.
Research demonstrates that when a respondent completes a survey, the questions that
precede the question being answered influence how the respondent interprets the meaning of the
current question (Bailey and Marsden 1999). For example, in a survey where the preceding
questions inquired about the respondent’s financial decisions, it is very likely that any questions
touching on self-efficacy will be interpreted from this perspective as well (Sudman, Bradburn,
and Schwarz 1996). Thus, by selecting the general self-efficacy scale and embedding it in a
financial-domain survey, we were able to avoid possible issues with the polarity effect and still
measure self-efficacy from a financial perspective by relying on the context effect.
Financial well-being was measured overall using the full IRT-based version of the CFPB
financial well-being scale (CFPB 2017). In addition, the present and future dimensions of
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financial well-being were measured using current money management stress and expected future
financial security (Netemeyer et al. 2017). In addition, three measures of objective financial
situation were included: self-reported FICO score; money management (Dew and Xiao 2011);
and personal savings orientation (Dholakia et al. 2016).
A set of demographic characteristics was used as controls for the regression analyses
conducted and to profile individuals with higher (or lower) levels of financial literacy. These
characteristics included age in years, income, sex, education, and race/ethnicity. Age was
calculated by subtracting the current year from the self-reported year of birth. Income was
estimated using the mid-point of the ranges representing the response options for this question.
The highest category, $150,000 or more, did not have an upper bound and was recoded to be
$199,999. Education was coded as a binary indicator of whether the individual had a bachelor’s
degree or higher (1) versus a lower level of education (0). Race/ethnicity was captured in a set of
binary indicators for White Non-Hispanic, Hispanic, Black Non-Hispanic, and Other Race NonHispanic. White Non-Hispanic was the omitted category for the regression analysis.

Analysis
We employed formative scale development methods to determine whether financial skill,
knowledge, and self-efficacy were accurate indicators of the level of financial literacy for a given
individual. The measure of financial literacy conforms to a functionalist point of view
(Blackburn 1994) in which only a pure description (i.e., non-interpretive) of an abstract mental
state is possible (Bagozzi 2007). Thus, we make no claim that financial skill, knowledge, and
self-efficacy “cause” financial literacy; only that the level of each of these indicators contributes
to an individual’s capacity to make financial decisions. You cannot include only one indicator
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(typically financial knowledge) in a model assessing financial outcomes, find that there is no
relationship, and then determine that financial literacy does not have an effect. For some
individuals, their capacity to make financial decisions may be based more on financial skill (i.e.,
having trustworthy sources and knowing when/how to use them). For others, it may be grounded
in self-efficacy (i.e., the belief that they can be successful that leads to engagement). A reflective
scale is not appropriate precisely because the very concept of financial literacy does not exist
independently of these measurements (Bagozzi 2007).
While the methods for formative scale development are not as well established as the
methods for reflective scales (Diamantopoulos and Winklhofer 2001), there are suggested
practices which we have attempted to follow. With the content and indicator specifications being
accomplished above, we turned to the steps used to evaluate these indicators. First, we examined
the correlations between the proposed indicators. With a formative scale, correlations between
indicators can be positive, negative, or non-significant, but should not be high (Bollen and
Lennox 1991); given the role of regression in formative scale development, multicollinearity
represents a barrier to identifying the role of each indicator in the scale.
Second, we explored the relationship between the formative scale and a hypothesized
correlate (Diamantopoulos and Winklhofer 2001) using an ordered probit model. This step in the
process offers an examination of the concurrent validity of the proposed financial literacy
indicators by determining whether the indicators of financial literacy are associated with a
hypothesized correlate of financial literacy in expected ways. The correlate we selected was the
individual’s summary judgment or self-assessment of their knowledge of financial matters (Xiao,
Chen, and Chen 2014). Previous studies have shown a correlation between subjective knowledge
and indicators of financial literacy (Hadar, Sood, and Fox 2013). This summary assessment used
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as the hypothesized correlate here was measured by the person’s answer to this single question:
Compared to the average person, would you say that you know more, about the same, or less
about financial matters? Studies have shown that such single-item measures provide a valid
assessment of straightforward constructs often outperforming multi-item scales for such
constructs (Bergkvist and Rossiter 2007; Sackett and Larson 1990; Wanous, Reichers, and Hudy 1997).
Shim et al. (2010) use a similar single-item measure to assess an individual’s belief about their
knowledge of financial matters. We use this correlate to assess whether the three proposed
indicators of financial literacy have the expected association with such a summary judgment of
ability. This step provides confidence in our indicator specification insofar as it reveals whether
the selected indicators have unique and significant relationships with a variable related to
financial literacy.
Finally, we assessed the concurrent validity of the indicators with hypothesized outcomes
of financial literacy (Diamantopoulos and Siguaw 2006). This step differs from the one above
with its focus on the hypothesized outcome rather than correlate. With a formative scale,
concurrent validity (i.e., judging the scale in relation to a hypothesized outcome) is the “best we
can do” (Bagozzi 1994, 333). As Bagozzi writes, “Formative measurement is only meaningful
when the formative latent variable also predicts manifest variables or latent variables that have
reflective indicators” (Bagozzi 2007, 235). Furthermore, as Bollen and Lennox explain, “taken in
isolation, the formative indicator measurement model . . . is statistically underidentified” and
“can be estimated only if it is placed within a larger model that incorporates consequences (i.e.,
effects) of the latent variable” (1991, 308). Thus, we assessed the validity of the indicators using
OLS regression with financial well-being as the hypothesized effect. Financial well-being was
selected for the regression given that it is a more global measure of financial wellness and highly
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correlated with one’s objective financial situation (CFPB 2018). As a final assessment of the
indicators, we examined the unique contribution of each indicator to the model by “evaluating
the consequences of removing indicators” (Bollen and Lennox 1991, 308).
We examined our proposed financial literacy scale by re-estimating the financial wellbeing regression, and studying the correlation between the three indicators and a set of
hypothesized outcomes (i.e., self-reported FICO score, money management skill, and perceived
savings orientation). Finally, we examined the level of financial literacy overall and by indicator
for identified demographic groups.
RESULTS
Correlations between Indicators
Table 2 contains the descriptive statistics for, and correlations between, the indicators.
The three indicators were positively and significantly correlated. While none of the correlations
indicated multicollinearity, the correlation between financial skill and financial self-efficacy was
high, relative to the correlations between either of these characteristics and financial knowledge.
A confirmatory factor analysis was used to examine the discriminant validity between financial
skill and financial self-efficacy. We then estimated two models, one that treated these two scales
as separate latent constructs, and a second that treated them as if they were the same construct.
The model assuming separate scales showed reasonable fit (X2(169) = 956.283, RMSEA = .079,
CFI = .930, TLI = .921), while the model assuming a single scale revealed a lack of fit (X2(170) =
3340.752, RMSEA = .157, CFI = .718, TLI = .685). These results suggest that financial skill and
self-efficacy are distinct constructs.

--- TABLE 2 ABOUT HERE ---
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Financial Literacy Indicators and a Hypothesized Correlate
Next, we examined the relationship between the proposed indicators of financial literacy
and the individual’s perception of their knowledge of financial matters compared to the average
person (our hypothesized correlate). If financial skill, knowledge, and self-efficacy are all three
indicators of financial literacy, we would expect them each to have a significant relationship with
our hypothesized correlate.
An ordered probit model revealed that all three indicators of financial literacy had
statistically significant and positive associations with the hypothesized correlate. Table 3
contains the results of this model. For a white male, age 41, with a household income of $70,000,
the midpoint level of financial knowledge, and the average financial self-efficacy score, an
increase in financial skill of one point is associated with an average increase in rating being
above average in financial skill by 1.2%. For a white male, age 41, with a household income of
$70,000, the midpoint level of financial skill, and the average financial self-efficacy score, an
increase in financial knowledge of one point is associated with an average increase in rating
being above average in financial skill by 8.8%. For a white male, age 41, with a household
income of $70,000, the midpoint level of financial skill, and the midpoint level of financial
knowledge, an increase in financial self-efficacy of one point is associated with an average
increase in rating being above average in financial skill by 1.0%. Given the extant scholarship on
subjective knowledge and financial literacy (Hadar, Sood, and Fox 2013), these findings suggest
that financial skill, knowledge, and self-efficacy are all reasonable indicators of financial literacy
with each indicator contributing uniquely to the overall concept.
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--- TABLE 3 ABOUT HERE ---

Financial Literacy Indicators and Hypothesized Outcomes
Financial well-being represents a summary assessment of how people feel they are doing
(Brüggen et al. 2017; CFPB 2015; Netemeyer et al. 2017). We used financial well-being as the
dependent variable in an OLS regression analysis. Table 4 contains the results of this model.
The three proposed indicators were used as independent variables and the demographics
described above as the control variables. The adjusted R2 for this model was .185. Additional
models available upon request were estimated using one or two of the three indicators. A
comparison of Akaike Information Criterion for each model confirmed that the three-indicator
model performed better than any of the others with one or more indicators removed. The
coefficients for all three indicators were significantly related to an individual’s level of financial
well-being. The Variable Inflation Factors were all below 2 suggesting that there were no issues
with multicollinearity in the model. The standardized coefficients for financial skill, selfefficacy, and financial knowledge were .143, .165, and .140 respectively (p < .01 for all).

--- TABLE 4 ABOUT HERE ---

These findings support the criterion validity of the combination of financial skill, selfefficacy, and knowledge as a formative financial literacy scale. All three indicators have an
independent relationship with the hypothesized outcome. The combination of the three indicators
produces a model that is as good or better than the model containing only one or two of the
indicators.
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The Financial Literacy Index
The question, then, is why use a formative scale rather than three separate indicators?
There are at least two possible answers to this question: one related to the theoretical construct
and the other related to parsimony in analysis. From the theoretical construct perspective, the
formative scale is preferred if it provides a more accurate and robust understanding of the
construct. From the analytical perspective, if the formative measure performs as expected in the
model, it offers a more parsimonious assessment of financial literacy than the three separate
indicators (Diamantopoulos and Siguaw 2006).
To assess the second rationale, we calculated the financial literacy scale using
standardized values for financial skill, financial knowledge, and financial self-efficacy weighted
by the standardized coefficients from the financial well-being model. We believe this method
was appropriate because changes in financial skill, knowledge, and self-efficacy “cause” changes
in financial literacy rather than being manifestations of a change in financial literacy (Jarvis,
MacKenzie, and Podsakoff 2003). This method produced a raw financial literacy score with a
mean of .0008 and a standard deviation of .3334. To support our interpretation of the score, we
followed the lead of the CFPB (2017) and multiplied the raw financial literacy score by 45 and
added 50 to produce an adjusted financial literacy score with a mean of 50 and a standard
deviation of 15.
Financial well-being was regressed on the financial literacy scale score controlling for the
demographics used in previous models. Table 5 contains the results of the model. The R2 for this
model was .199, which was identical to the model with the three separate indicators. The Fstatistic increased from 13.909 to 17.448. Financial literacy was significantly and positively
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related to financial well-being (r = .333, p < .001). These findings suggest that the formative
scale of financial literacy performs as expected based on our analysis with the individual
indicators.

--- TABLE 5 ABOUT HERE ---

We estimated two additional models replacing overall financial well-being with the
subdimensions identified by Netemeyer et al. (2017), namely current money management stress
and expected future financial security. The purpose of these models was to understand whether
the formative financial literacy scale would behave as expected when moving beyond the overall
financial well-being measure used to define the formative combination of indicators. As
expected, financial literacy was significantly and negatively associated with current money
management stress (r = -.273, p < .001). The R2 for this model was .148. Likewise, financial
literacy was significantly and positively associated with expected future financial security in the
expected direction (r = .550, p < .001). The R2 for this model was .433. These findings suggest
that, while significant in both cases, financial literacy may play a greater role in the individual’s
perception of their likely financial future than in their sense of current money management
stress.
As an additional assessment of the external validity of our proposed indicators, we
correlated the formative financial literacy scale as well as each indicator with three hypothesized
outcomes of financial literacy: self-reported FICO score, money management skills (Dew and
Xiao 2011), and personal savings orientation (Dholakia et al. 2016). Table 6 contains the
correlations for the single measure of financial literacy as well as its three indicators. All
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correlations were significant at the .01 level and in the expected direction. Based on these
findings, it is reasonable to conclude that the formative financial literacy scale offers a single
variable that can adequately represent the indicators that determine it.

--- TABLE 6 ABOUT HERE ---

Another consideration was how the formative indicator might support our understanding
of financial literacy. This theoretical conceptualization of financial literacy would suggest that
measuring an individual’s store of financial knowledge would be insufficient in understanding
their literacy, i.e., capacity to make effective financial decisions. As a final step, we correlated
financial literacy with demographic variables studied most often in relation to financial
knowledge. Table 7 presents these correlations. Consistent with previous research, older
individuals, those with higher levels of income, males, and individuals with a bachelor’s degree
or higher tended to have higher levels of financial literacy. Higher levels of financial literacy for
older individuals tended to be based on financial knowledge and self-efficacy, but not skill.
Higher levels of financial literacy for males tended to be based on higher levels of financial skill
suggesting greater experience, exposure, and advice seeking. Those with higher incomes or
educations saw significant and positive correlations for all indicators of financial literacy.

--- TABLE 7 ABOUT HERE ---

Interestingly, there were no significant correlations between race/ethnicity and financial
literacy using the overall scale. The differences observed in the literature previously were largely
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isolated to differences in financial knowledge. There were no significant differences between
races/ethnicities in financial self-efficacy. Black Non-Hispanics tended to have significantly
higher levels of financial skill, while the correlations between financial skill and being White
Non-Hispanic or Hispanic were not significant. These findings support the notion that an
expanded view of financial literacy based on Bloom’s domains of knowledge will be
economically and socially useful in the development of more effective forms of financial
education.

DISCUSSION AND CONCLUSION
These analyses support the view of financial literacy as a formative combination of
knowledge, skill, and self-efficacy. The correlations between these indicators are not excessively
high (Bollen and Lennox 1991; Tabachnick and Fiddell 2018). The indicators are significantly
and independently associated with the hypothesized correlate of perceived relative knowledge
(Bollen and Lennox 1991) and the hypothesized outcome of financial well-being (Bagozzi 1994,
2007). The formative scale performs as expected when entered into the model or correlated with
additional outcomes. Perhaps most importantly, this conceptualization and operationalization of
financial literacy reveals how strength in different indicators (cognitive, psychomotor, and
affective) can support the decision-making capacity of different populations.
This study enters a financial literacy conversation that has largely stalled in the “literacyas-knowledge” corner. As we have suggested, efforts to improve financial well-being through
knowledge produce mixed results that depend somewhat on the rigor of the assessment (Collins
and O’Rourke 2010). We argue that this situation has been produced by a focus on one leg of a
three-legged stool. Financial literacy needs to be theorized in a multifaceted way. In other words,
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it needs the type of thick description that characterizes theories of socioeconomic status and/or
reading/writing literacy. We define financial literacy as one’s capacity to make effective financial
decisions, where “capacity” refers specifically to knowledge, skill, and self-efficacy. Using
formative scale development methods, we measured financial literacy in precisely this way, as a
weighted combination of financial knowledge, skill, and self-efficacy. This model was based on
the cognitive, affective, and psychomotor domains of Bloom’s work.
A composite financial literacy score provides a more parsimonious measure for analysis
of the role of financial literacy in a variety of financial behaviors and/or outcomes. This measure
can be applied at a societal and/or community-level for efforts such as policy evaluation or
neighborhood comparisons, as well as a program- and/or individual-level for impact assessment
or person-level preparedness.
We believe that the individual components of the composite score provide inspiration for
expanded approaches to building financial literacy. For example, financial education efforts can
be expanded beyond the delivery of financial knowledge to include efforts to build skill and selfefficacy. From a formative perspective, financial literacy increases as any one of these factors
increases (Bollen and Lennox 1991). In fact, some people may benefit from a greater emphasis
on components other than knowledge. For example, it appears that women may benefit from
greater psychomotor development to build financial skill. Programs aimed at women could
recognize such opportunities and emphasize the skill component for this population.
The stakes are at least as high with financial literacy than with other forms of literacy.
Numerous studies suggest that an inability to make effective financial decisions leads to poor
financial outcomes (Agarwal et al. 2009; Choi, Laibson, and Madrian 2011). Poor financial
outcomes produce conditions that may worsen financial decision making, which may, in turn,
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lead toward a downward spiral into material hardship (Carvalho, Meier, and Wang 2016). From
this perspective, it is difficult to understand why financial literacy has been largely relegated to
explicit knowledge of financial concepts. We believe that the formative scale offers meaningful
opportunities to leverage more robust understandings of the concept as a means of improving
financial well-being for individuals and society.

LIMITATIONS
There are several limitations to this study that could be addressed through future research.
This cross-sectional study provides evidence of association, not causation. A longitudinal study
with interventions designed to increase one or more components of financial literacy would be
required to examine potential causal relationship between improvement in one aspect of financial
literacy and improved outcomes. In addition, our focus here was the application of formative
scale methods to develop a new measure of financial literacy. In our view, financial literacy is
the combination of financial skill, knowledge, and self-efficacy. We do not address the factors
that affect financial literacy. Future research could take up this question to examine the
antecedents of financial literacy. For example, an examination of the effect of financial
socialization on this new conceptualization of financial literacy has the potential to expand our
knowledge of financial socialization and how it impacts financial literacy (Shim et al. 2009,
2010; Hanson and Olson, 2018). Furthermore, this study was conducted with a national sample
of US adults. Previous studies have demonstrated how “literacy as knowledge” varies by income,
race/ethnicity, gender, and other population subgroups (Allgood and Walstad 2016; Heneger and
Cude 2016; Lusardi and Mitchell 2007; Perry and Morris 2005). An exploration of the financial
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literacy index and its indicators for these subgroups may reveal important opportunities for
intervention and innovation in financial education.

CONCLUSION
The practical impact of financial literacy programs has not lived up to it theoretical
impact (Fernandes, Lynch, and Netemeyer 2014). We believe this gap stems from an incomplete
conceptualization and operationalization of the financial literacy construct itself. In this article,
we present a formative view of financial literacy built from a consideration of the three domains
of knowledge (Bloom et al. 1956) rather than a reliance on the cognitive domain alone. The
introduction of this formative scale of financial literacy represents the possibility of innovation in
research, policy, and programs designed to create the literacy required for greater individual
financial well-being. Using this scale, future research can move beyond the rut of financial
literacy as cognitive knowledge. Financial knowledge is one path to financial literacy but not the
only one. Financial skill in acquiring and using information and self-efficacy in making financial
decisions are as (or perhaps more) important. Programs designed to enhance financial literacy
should consider how their content and methods address each of the indicators while recognizing
that financial knowledge may not be the most efficacious path to literacy for everyone.
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TABLE 1
Descriptive Statistics for Scale Items

Knoll and Houts (2012) Financial Literacy Scale (10-Item)
Imagine that the interest rate on your savings account was 1% per year and inflation was
2% per year. After 1 year, would you be able to buy more than, exactly the same as, or
less than today with the money in this account?
Answer Options: 1. More than today; 2. Exactly the same as today; 3. Less than today
If the interest rates rise, what should happen to bond prices?
Answer Options: 1. They should rise; 2. They should fall; 3. They should stay the same
Considering a long time period (for example 10 or 20 years), which asset described
below normally gives the highest return?
Answer Options: 1. Savings accounts; 2. Bonds; 3. Stocks

Percent
Correct

48.1%

21.1%

30.8%

Normally, which asset described below displays the highest fluctuations over time?
Answer Options: 1. Savings accounts; 2. Bonds; 3. Stocks

56.7%

When an investor spreads his or her money among different assets, does the risk of losing
a lot of money increase, decrease or stay the same?
Answer Options: 1. Increase; 2. Decrease; 3. Stay the same

46.9%

Do you think the following statement is true or false? “If you were to invest $1000 in a
stock mutual fund, it would be possible to have less than $1000 when you withdraw your
money.”
Answer options: 1. True; 2. False
Do you think the following statement is true or false? “‘Whole’ life insurance has a
savings feature while ‘term’ insurance does not.”
Answer Options: 1. True; 2. False
Do you think the following statement is true or false? “A 15-year mortgage typically
requires higher monthly payments than a 30-year mortgage, but the total interest paid
over the life of the loan will be less.”
Answer Options: 1. True; 2. False
Do you think the following statement is true or false? “Housing prices in the US can
never go down.”
Answer Options: 1. True; 2. False
Suppose you owe $3,000 on your credit card. You pay a minimum payment of $30 each
month. At an Annual Percentage Rate of 12% (or 1% per month), how many years would
it take to eliminate your credit card debt if you made no additional new charges?
Answer Options: 1. Less than 5 years; 2. Between 5 and 10 years; 3. Between 10 and 15
years; 4. Never, you will continue to be in debt.

62.6%

44.6%

68.9%

73.4%

24.1%
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CFPB Financial Skill Scale (CFPB 2017)
I know how to get myself to follow through on my financial intentions.
I know where to find the advice I need to make decisions involving money.
I know how to make complex financial decisions.
I am able to make good financial decisions that are new to me.
I am able to recognize a good financial investment.
I know how to keep myself from spending too much.
I know how to make myself save.
I know when I do not have enough information to make a good decision
involving money.
I know when I need advice about my money.
I struggle to understand financial information.

General Self-Efficacy Scale (Schwarzer and Jerusalem 1995)
I can always manage to solve difficult problems if I try hard enough.
If someone opposes me, I can find the means and ways to get what I want.
It is easy for me to stick to my aims and accomplish my goals.
I am confident that I could deal efficiently with unexpected events.
Thanks to my resourcefulness, I know how to handle unforeseen situations.
I can solve most problems if I invest the necessary effort.
I can remain calm when facing difficulties because I can rely on my coping
abilities.
When I am confronted with a problem, I can usually find several solutions.
If I am in trouble, I can usually think of a solution.
I can usually handle whatever comes my way.

Mean
3.47
3.45
3.15
3.29
3.09
3.59
3.57

Std.
Dev.
1.07
1.11
1.14
1.10
1.17
1.08
1.10

3.69
3.55
3.00

0.95
1.04
1.11

Mean
3.19
2.76
2.93
2.83
2.92
3.16

Std.
Dev.
0.70
0.75
0.81
0.86
0.87
0.76

2.99
3.00
3.07
3.05

0.82
0.78
0.74
0.79
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TABLE 2
Descriptive Statistics and Correlations for the Construct Indicators

1
2
3

Variable
Financial Skill
Financial Knowledge
Financial Self-Efficacy

** p < 0.01 (Two-tailed)

Mean
48.91
-0.88
29.91

Std. Dev.
13.59
0.80
5.89

Correlations
1
2
.165**
.627**

.249**
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TABLE 3
Ordered Probit Model of Relationship between Financial Literacy Indicators and Hypothesized Correlate
DV: Knowledge of Financial Matters Compared
to Average Person
Indicator
Financial Skill
Financial Knowledge
Financial Self-Efficacy

B
0.044***
0.292***
0.036 **

Std. Error
0.005
0.078
0.012

Z value
8.612
3.923
3.082

Control Variables
Age (in years)
Income ($10,000s)
Male
Bachelor's Degree or Higher
Hispanic
Black, Non-Hispanic
Other Race
Below to Average (Cutoff)
Average to Above (Cutoff)

-0.004
0.014
0.247*
0.245
0.119
-0.220
0.007
1.716***
4.006***

0.004
0.001
0.110
0.132
0.154
0.171
0.232
0.3706
.4009

-1.242
0.469
2.392
1.810
0.464
-1.450
0.001
4.55
10.07

Observations
Log Likelihood
*p<.05; **p<.01; ***p<.001

601
-433.34
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TABLE 4
Relationship between the Financial Literacy Indicators and Financial Well-Being

DV: Financial Well-Being

Indicators
Financial Skill
Financial Knowledge
Financial Self-Efficacy

B
0.148**
2.919***
0.336**

Std.
Error
0.051
0.776
0.118

Control Variables
Age (in years)
Income
Male
Bachelor's Degree or Higher
Hispanic
Black, Non-Hispanic
Other Race
(Constant)

0.109**
0.000***
-0.666
-1.334
0.193
2.071
1.066
27.113***

0.042
0.000
1.116
1.341
1.562
1.740
2.337
3.718

Adjusted R2
F
p

.185
13.909
< .001

*p<.05; **p<.01; ***p<.001

Beta
0.143
0.165
0.140

VIF
1.696
1.350
1.712

0.110
0.190
-0.024
-0.041
0.005
0.048
0.018

1.257
1.276
1.110
1.200
1.141
1.151
1.047
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TABLE 5
Relationship between Financial Literacy and Financial Well-Being

Indicators
Financial Literacy
Control Variables
Age (in years)
Income
Male
Bachelor's Degree or
Higher
Hispanic
Black, Non-Hispanic
Other Race
R2
F
p
*p<.05; **p<.01;***p<.001

Financial Well-Being
Beta
0.333***

Current Money
Management Stress
Beta
-0.273***

Expected Future
Financial Security
Beta
0.550***

0.110**
0.190***
-0.024

-0.165***
-0.135**
0.020

-0.273***
0.132***
0.111***

-0.041
0.005
0.048
0.018

0.075
-0.043
-0.055
-0.039

0.052
0.039
0.089**
0.063

.199
17.448
< .001

.148
12.188
< .001

.433
53.555
< .001
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TABLE 6
Correlations between Financial Literacy, Indicators of Financial Literacy, and Hypothesized Outcomes

Indicator
Financial
Literacy
Financial
Skill
Financial
Knowledge
Financial
SelfEfficacy

SelfReported
FICO
Score

Money
Management
Skills

Personal
Savings
Orientation

.391**

.447**

.599**

.332**

.548**

.646**

.294**

.158**

.229**

.246**

.396**

.503**

** p< 0.01 (Two-tailed)
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TABLE 7
Demographic Comparisons of Financial Literacy Overall and by Indicator

Demographic
Age (in years)
Income
Male
Bachelor's
Degree or
Higher
Hispanic
White, NonHispanic
Black, NonHispanic
Other Race

Financial
Literacy
0.231**
0.292**
0.092*

Indicators of Financial Literacy
Financial
Financial Financial
SelfSkill
Knowledge Efficacy
-0.006
0.388**
0.097*
0.180**
0.254**
0.211**
0.137**
0.034
0.041

0.202**

0.148**

0.164**

0.136**

-0.072

-0.028

-0.107**

-0.013

0.061

-0.054

0.194**

-0.015

-0.019

0.100**

-0.155**

0.035

0.016

0.040

-0.003

0.000

*p<.05; **p<.01; ***p<.001 (Two-tailed)

