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The objective of the study was to validate the construction of a financial
literacy measurement instrument aligned with complex thinking competencies
in Mexican women entrepreneurs. By means of the construct validation method,
the content was validated by expert judgment, validation by exploratory and
confirmatory factor analysis, as well as internal consistency by means of a pilot
test applied to a sample of 189 participants. A highly valid and reliable version
was obtained, organized in four dimensions with a total of 23 items. This study
examines and estimates the determinants of financial literacy for the first time
under the light of complex reasoning.
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Introduction

Entrepreneurship, as the mainstay of the economy in a complex and constantly
changing environment, deserves to be studied not only about the threats it faces
or the identification of opportunities and their viability analysis, but also about the
characteristics and decision-making skills of those who undertake them, especially women,
one of the economically vulnerable sectors of the population. Financial literacy is an
essential skill in modern life in both developed and emerging economies (Garcia-Mata,
2021b) because, with the increasing complexity of the financial world, the ability to
understand and properly manage money has become a pressing need directly related
to the success of female entrepreneurship (Baporikar and Akino, 2020). Through the
acquisition of knowledge, skills and positive attitudes regarding money management, the
female entrepreneur will be better prepared to face recurrent economic crises that threaten
the survival of her business (Niwaha et al., 2016; Rachapaettayakom et al., 2020). However,
few efforts are directed at addressing the need for financial literacy of adult women who are
on the path of entrepreneurship.

Beyond theoretical knowledge about financial instruments and services, women
entrepreneurs require support for the development of competencies aimed at putting this
knowledge into practice in contexts such as scenario analysis, risk assessment, the search
for solutions, as well as informed decision making. The promotion of financial literacy
initiatives under the scheme of complex thinking can give the entrepreneur the ability to
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improve her decision-making process for an effective, innovative
and efficient management of her business resources (Dzwigol
et al., 2020; Ramos et al., 2021). The objective of this research is
the design and validation of the construction of an instrument
to measure the complex thinking sub-competencies of Mexican
women entrepreneurs aligned to their level of financial literacy,
presenting an original approach as it is the first of its kind. The
result has demonstrated that it is possible to evaluate the level of
financial literacy of women entrepreneurs in the context of complex
thinking, so that future initiatives in this field can be developed.

Financial literacy

Financial literacy, as a discipline of study, awakened interest
only at the beginning of the 21st century as a result of the financial
crises that have characterized it up to now, resulting in questions
about the influence of attitudes, behaviors and knowledge on
individuals’ decision making with respect to the management of
their money and the impact of these decisions on their general
wellbeing. Starting with the work of Lusardi (2001), who was a
pioneer in questioning the reasons for the factors underlying the
lack of a savings culture and its impact on long-term financial
planning, and the subsequent posing of a first set of questions
aimed at measuring financial literacy (Lusardi, 2008, 2011; Lusardi
and Mitchell, 2009), as well as the work of different governments
and institutions, among which the effort of the Organization
for Economic Cooperation and Development (OECD) in the
development of measurement instruments such as the PISA test
(Programme for International Student Assessment), which includes
the measurement of basic knowledge on money management
among young people (OECD, 2018), stands out, it was in 2012
when the Mexican Government launched a first measurement
initiative, the National Survey on Financial Inclusion (ENIF)
(CNBV, 2012). The results of these measurements consistently
point to the existence of a significant gender gap where women
not only show lower rates of financial literacy but also of access
to useful and affordable financial products and services (UNESCO,
2020; UN Women, 2021). Now, beyond the impact that financial
literacy has on women’s individual wellbeing, it is time to focus
on the influence of this level of financial literacy on the success of
female entrepreneurship, especially in micro and small businesses
where planning, management and financing decisions are usually
made by a single person.

A first approach to the object of study is to establish what
is understood as financial literacy, both individually and in the
management of the enterprise or business. Although there is
diverse literature on the subject, the definition of the construct
is heterogeneous and there is no agreement (Anshika and Mallik,
2021). This represents an important challenge when trying to
propose a model for its measurement. According to the OECD,
financial literacy is defined as the process by which financial
consumers improve their understanding of financial products,
related concepts, as well as the underlying risks and, through
information, instruction and/or objective advice, develop the skills
and confidence to become more aware of financial risks and
opportunities, make informed decisions, know where to go for
help and take any effective action to improve their economic
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wellbeing (Raccanello and Guzman, 2014). Another more technical
approach establishes the financial literacy of the entrepreneur as
the ability to understand the functioning of the business in terms
of possessing knowledge about recording income and expenses,
separation between personal and business money, as well as
financial planning (Ali et al., 2018). Given the above, we can add
that, in a business context, this definition can be complemented
with the execution of actions aimed at the stable growth and
financial viability of the business over time. It is important to note
the importance of the ability to make timely and informed decisions
according to individual circumstances.

Women and entrepreneurship

Globally, there is an unequal race for business survival. In Latin
America, and especially in the case of Mexico, this inequality is
extremely marked by the proportion distributed between large and
small companies. According to the 2019 Economic Censuses, 99.8%
of the country’s establishments are micro, small or medium-sized
(INEGI, 2020). These micro and small enterprises (MSMEs) are the
pillar of economic growth for developing countries in addition to
allowing the generation of employment and self-employment for
women, one of the vulnerable groups recognized by both the OECD
and UNESCO, which in the framework of the 2030 Agenda points
out the need for the integration of women not only in productive
processes, but also in social and economic ones (UNESCO, 2017),
inequality in terms of financial inclusion in Mexico prevents
women from accessing savings and investment mechanisms to
ensure a decent standard of living in retirement (INEGI, 2021;
INMUJERES, 2022). Entrepreneurship allows women not only to
contribute to the economic wellbeing of the country, but also
to guarantee the generation of income for their personal and
family wellbeing while facilitating compatibility with care and
household tasks.

Despite this, this sector faces enormous barriers in accessing
funding and financing sources, as well as financial products and
services through formal institutions, in addition to the lack of
ability of entrepreneurs for financial management and long-term
business planning. Without the understanding of basic financial
concepts, people lack the equipment to make decisions related to
the management of their resources (Vanegas et al., 2020; Anshika
and Mallik, 2021) which is reflected in low performance rates and
a high mortality rate of MSMEs in Mexico, which until before the
COVID-19 pandemic, resulted in an average life time for this sector
of 7.8 years (INEGI, 2020). Empowering women entrepreneurs
by developing competencies to improve financial decision-making
through innovative financial literacy initiatives can translate, over
time, into a determining factor for an improvement in the
population’s wellbeing indexes.

Complex thinking

Decision making is a reflective process that involves analyzing
and discerning between different alternatives, a decision implies
knowledge, understanding and analysis of a problem in order to
generate the right decision. Some authors suggest that correct
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TABLE 1 Previous studies.

10.3389/feduc.2024.1331866

References Dimensions Applied to Country
Barte (2012) Income and expense recording, profit and loss analysis, cash flow management Males Philippines
Eniola and Entebang (2017) Knowledge, attitudes and behavior Men and women | Nigeria
Rahim and Binod (2021) Compound interest, planning and budgeting, debt management, savings and Men and women | Malasya
investments, recording income and expenses, risk taking, training, social factors,
social factors
Guliman (2015) Knowledge (time value of money, taxes, financial institutions, investments) skills Men and women Philippines
(planning and budgeting, saving and recording income and expenses)
Rachapaettayakom et al. Financing, income and expense recording, cash flow management, costing, financial Men and women | Thailand
(2020) planning and feasibility studies

Prepared by the authors based on Anshika and Singla (2022).

decision making is linked to greater cognitive capacity, and this is a
requirement for financial literacy, also establishing that the greater
the cognitive capacity, the greater the gender gap in financial
inclusion (Mufnoz-Murillo et al., 2020). In addition to the above,
studies have shown that financial literacy is neither stable nor
constant, nor can it be assumed that once acquired it will affect
people’s decision making, since it changes according to time and
circumstances, being related to the experiences, contexts and skills
of the individual or the social situations that surround him/her
(Bay and Catasus, 2014). It becomes, then, a personal process in
which the individual needs to take responsibility for his or her self-
training in order to prepare him or herself for changing economic
environments (Vanegas et al., 2020). Technological evolution and
the speed with which large volumes of information are transferred
have evolved the business world, demanding from its managers
the ability to make decisions quickly, to be self-taught, capable
of interpreting reality, systematizing their decisions and learning
from their own mistakes (Pacheco-Veldzquez et al., 2023). In
other words, the entrepreneur must not only acquire knowledge
related so far to financial literacy, but simultaneously requires the
development of complex thinking skills.

Unlike simple reasoning, which focuses on solving problems
with a single correct answer, complex reasoning involves the
consideration of multiple perspectives and the integration of
multiple sources of information to find effective solutions. Complex
thinking is defined as the competence acquired by individuals
that allows them to develop a holistic view of the world, enabling
them to carry out cognitive activities, analysis and synthesis to
face challenges and solve problems (Vizquez-Parra et al., 2022a,b).
According to the complex thinking competency it integrates
four sub-competencies:

a) Systemic: allows the identification of the elements and
interconnections that make up an environmental problem
or situation.

b) Critical: analyzes and evaluates the reasoning considering
its validity and its differentiation with existing knowledge
and structures.

c) Scientific: provides methodologies that allow the construction
of objective reasoning to make decisions.

d) Innovative: provides creative and novel elements to
evaluate the environment and the problems faced by
the individual.
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These sub-competencies are related to financial literacy in
that they frame the knowledge of theoretical concepts and the
skills to generate behaviors and attitudes for their application
based on the experience and understanding of the environment
as a consequence of business activities (Manzanera-Romén and
Brindle, 2016; Garcia-Gonzalez et al., 2020; Oggero et al., 2020;
Cruz-Sandoval et al., 2023). From the literature review it is clear
that, although there are measurement instruments regarding the
application of financial literacy aimed at micro and small business
management, there is no evidence of the existence of measurement
instruments that relate the field of financial literacy in the
female sector to the subcompetencies of complex thinking. Table 1
summarizes some studies on financial literacy in entrepreneurs
that have addressed the operationalization of financial literacy
related to entrepreneurship, which have served as the basis for the
development of the instrument that we present in the framework of
this research.

Method

The method of the study was the construct validation through
the convergent and discriminant validity of a measurement
instrument by means of a three-stage process. In the first stage,
a literature review was carried out in order to construct the
operationalization of variables based on previous research on
financial literacy and its relationship with complex thinking
competencies. Derived from the review, and given the non-
existence of instruments that addressed both constructs, it was
decided to proceed with the adaptation of the instrument:
“OECD/INFE Survey Instrument to Measure the Financial Literacy
of MSMEs” (Escobar-Pérez and Martinez, 2008; OECD, 2019) by
reformulating items based on four sub-competencies of complex
thinking: critical thinking, systems thinking, innovative thinking
and scientific thinking according to the framework proposed by
Vazquez-Parra et al. (2023), as well as translation and cultural
adaptation ensuring the use of language oriented to favor women’s
financial inclusion (Agnew et al., 2018; Whitehouse, 2018; Osei-
Tutu and Weill, 2021; Bertrand and Osei-Tutu, 2022). Next, a
content validation process was carried out by expert judgment
followed by the application of Aiken’s V concordance test and a
qualitative review of observations made by the experts. Finally,
once the corrections derived from the previous process were
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attended to, progress was made toward the piloting of the
instrument and its validation by means of exploratory factor
analysis, confirmatory factor analysis and, finally, the internal
consistency test by calculating Cronbach’s Alpha coefficient.

Content validity through expert judgment

A group of seven expert judges was formed with proven
experience in the field of financial literacy, as well as professional
experience in direct contact with women entrepreneurs. As part of
the experience of this group of experts we can highlight that three of
them are authors of two or more books of international circulation
on the subject of personal finance, three occupy management
positions in financial institutions where they actively participate
in the development of financial products and training aimed at
women, and finally, one expert directs, at a national level, an
initiative dedicated to the area of support for entrepreneurs in the
post-acceleration stage of their business. The average number of
years of experience in the area of personal finance and/or female
entrepreneurship in this group is 11.3 years.

This group received the first version of the questionnaire with
40 items grouped into five domains of interest: Attitude, Behavior,
Knowledge, correct financial management decision and Training,
and four subdomains corresponding to the sub-competencies of
Complex Thinking: systemic, innovative, critical and scientific. The
experts received the questionnaire via the Google Forms tool, and
were asked to evaluate each item based on clarity (the item is
understood, correctly worded), coherence (the item is related to
the dimension it measures), relevance (the item is important and
should be included) and sufficiency (items belonging to the same
dimension and sufficient to measure it) (Matsumoto-Royo et al.,
2021; Ramirez-Montoya et al., 2022; OECD, (n/d)) using a Likert-
type polytomous scale from 1 to 5, as well as the inclusion of
qualitative comments on the items. The criterion for the acceptance
of items as valid was defined as those with a concordance index
>0.71 according to the estimate using Alkien’s V coefficient test
(Escurra, 1988; Penfield and Giacobbi, 2004), as well as the content
analysis of the comments made by the group of experts.

Construct validity

Participants

The questionnaire received responses during February and
March 2023 using a convenience sampling of women entrepreneurs
between 18 and 69 years of age (n = 189). From the total number
of observations, those where the participant stated that she was
not directly involved in the financial decisions of the business or
did not own the business (88) were eliminated, thus reducing the
sample to 101 women entrepreneurs distributed as follows: 18-19
years (n = 9), 20-29 years (n = 37), 30-39 years (n = 13), 40-49
years (n = 20), 50-59 years (n = 14), and 60-69 years (n = 8), with
businesses employing one person (n = 42) and employing between
2 and 50 people (n = 59). All of them agreed to participate in the
sample collection by expressing their consent for data collection
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(Valenzuela and Flores Fahara, 2013), declaring to be involved in
making both investment and financing decisions for their business.

Procedure

Once the results obtained during the validation process
by expert judgment were integrated, a new version of the
questionnaire was integrated with 23 items grouped into four
dimensions associated with the sub-competences of complex
thinking: (1) Scientific Thinking (SCT) with items R-01, R-02, R-05
and R-10, (2) Critical Thinking (CRT) with items R-06, R-12, R-13
and R15, (3) Innovative Thinking (INT) with items R-09, R-14, R-
16, R-17, R-19 and R-23, and finally (4) Systematic Thinking (SYT)
with items R-03, R-04, R-07, R-08, R-11, R-18, R-20, R-21 and R-22.

The questionnaire was applied online using the Google Forms
tool. The results validation process consisted of performing an
exploratory factor analysis in order to identify the relationships
between the variables of interest and group them into latent
factors or underlying constructs, as well as confirmatory factor
analysis to confirm the underlying structure identified in a previous
exploratory factor analysis (Garcia and Caro, 2009; Garcia-
Gonzdlez et al., 2020). This statistical technique was performed
using the SSPS tool in order to validate the dimensionality of the
data set and its latent factors. The Kaiser-Meyer-Olkin (KMO) test
was also performed as a measure of sampling adequacy used as
a prior evaluation of data in terms of their adequacy to perform
a factor analysis with an expected value between 0 and 1. The
reliability of the instrument was calculated using Cronbach’s alpha
as a measure of reliability or internal consistency of the set
of items included in the questionnaire. Cronbach’s alpha ranges
from 0 to 1, with values >0.7 being considered acceptable for
most research purposes (Gonzilez and Pazmino, 2015). The data
collection and analysis process took care of ethical aspects such as
the confidentiality of the participants, their individual responses
and the care of the personal data provided. The methodological
quality, data management and interpretations of the results were
taken care of throughout the research process.

Results

Content validity

Through the calculation of Aiken’s V' coeflicient (Aiken, 1985),
the relevance of the items with respect to a content domain was
quantified based on the evaluations of the seven expert judges, with
a result of total agreement among the judges for 39 of the 40 items
evaluated, that is, they obtained a score higher than 0.71 in terms
of clarity, relevance, coherence and correspondence. The content
analysis of the qualitative observations made by the expert judges
was also carried out, finding that all the observations corresponded
to the Clarity dimension in nine of the items. In this sense, the
observations were grouped in terms of suggestions for modification
or elimination. As a result of this analysis, a second version of the
questionnaire was constructed with the 23 items best evaluated by
the group of expert judges, the results of which are shown in Table 2,
which summarizes the value of Aiken’s V coefficient calculated for
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TABLE 2 Result of the calculation of the Aiken V coefficient.

Dimension Sufficiency Clarity Relevance Consistency Correspondence
1 Attitude 0.93 0.79 0.71 0.79 0.75
2 0.89 0.82 0.93 0.89
3 0.89 0.86 0.93 0.82
4 0.96 0.89 0.96 0.96
5 0.93 0.93 0.96 0.93
6 0.68 0.86 0.93 0.86
7 0.89 0.86 0.89 0.79
8 0.86 0.89 0.82 0.75
9 Behavior 0.93 0.96 1.00 1.00 1.00
10 1.00 1.00 1.00 1.00
11 0.96 0.96 0.96 0.89
12 0.82 0.93 1.00 0.96
13 0.79 0.89 0.93 0.93
14 0.93 0.96 0.96 0.89
15 0.82 0.86 0.86 0.93
16 0.89 0.86 0.89 1.00
17 0.93 0.93 0.96
18 Knowledge 0.89 0.71 0.86 0.86 0.96
19 0.82 0.82 0.86
20 0.82 0.82 0.89
21 0.82 0.82 0.89
22 0.86 0.86 0.89
23 0.89 0.93 0.93
24 0.93 0.96 0.96
25 0.86 0.89 0.89
26 0.82 0.89 0.89
27 0.96 0.96 0.96
28 0.96 0.96 0.96
29 Correct financial management decision 0.93 0.96 0.96 0.93 0.93
30 0.82 0.86 0.82 0.89
31 0.86 0.93 0.93 0.93
32 0.93 0.86 0.86 0.96
33 0.86 0.79 0.96 0.79
34 0.96 0.96 0.96 0.96
35 0.86 0.93 0.89
36 0.86 0.93 0.89
37 0.93 0.82 0.89
38 Training 0.93 0.93 0.93 0.82 0.79
39 0.89 1.00 0.89
40 0.89 1.00 0.96
Prepared by the authors.

Frontiersin Education 05 frontiersin.org


https://doi.org/10.3389/feduc.2024.1331866
https://www.frontiersin.org/journals/education
https://www.frontiersin.org

Bayly-Castaneda et al.

TABLE 3 Total variance explained.

Initial eigenvalues

Sums of squared
extraction charges

10.3389/feduc.2024.1331866

Sums of loads
squared by rotation

Total % variance Accumulated Total % variance Accumulated Total % variance Accumulated
R-01 13.321 57.919 57.919 13.321 57.919 57.919 7.353 31.970 31.970
R-02 1.646 7.154 65.073 1.646 7.154 65.073 4.822 20.967 52.937
R-03 1.147 4.989 70.062 1.147 4.989 70.062 3.413 14.837 67.774
R-04 0.923 4014 74.076 0.923 4014 74.076 1.449 6.302 74.076
R-05 0.761 3310 77.386
R-06 0.701 3.046 80.432
R-07 0.592 2.576 83.008
R-08 0.506 2.198 85.206
R-09 0.470 2.044 87.249
R-10 0.419 1.822 89.071
R-11 0.386 1.678 90.749
R-12 0314 1.365 92.114
R-13 0.296 1.289 93.403
R-14 0.252 1.094 94.496
R-15 0.210 0911 95.408
R-16 0.196 0.851 96.259
R-17 0.182 0.791 97.051
R-18 0.158 0.687 97.737
R-19 0.148 0.645 98.382
R-20 0.118 0.513 98.895
R-21 0.104 0.454 99.349
R-22 0.086 0.374 99.723
R-23 0.064 0.277 100.000

Principal component analysis was used as the extraction method.
Source: Own elaboration using SPSS.

each item and moves toward the reliability validity stage by piloting
the instrument.

Construct validity

The suitability of the data for factor analysis was verified
by obtaining a KMO value equal to 0.928, whose reading
indicates having an excellent sample to perform the factor
analysis of the data. The results obtained from Bartlett’s test of
sphericity indicate that the value of the chi-square test statistic
is 2,129.689 with 253 degrees of freedom and a significance level
of <0.001, which allows rejecting the null hypothesis that the
observed correlation matrix is equal to the expected correlation
matrix for independent and uncorrelated variables and indicates
that there is sufficient evidence to conclude that the variables
are correlated. These statistical indicators reinforce that the
sample size is adequate for the methodological objective of the
study, in addition to what MacCallum et al. (1999) establish
as a recommendation to ensure the validity and reliability of
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the results obtained, where sample sizes of between 100 and
200 participants are considered adequate for factor analyses in
instrument validation studies.

In the next stage of the factor analysis, the principal
components table was analyzed with Kaiser normalization rotation
and Varimax rotation, which seeks to maximize the variance
explained by each component and minimize the variance shared
among the components. Table3 shows that it is possible
to group four common factors that explain 74.076% of the
accumulated variance.

The extraction of four principal components shows in Table 4
the variables that are significantly associated with each of them
when having loadings >0.3.

With respect to the data obtained during the piloting of the
instrument, descriptive statistics were calculated for each item.
Table 5 shows that the highest mean was 3.754 for item R-02, while
the lowest mean was 2.257 for R-11.

The confirmatory factor analysis establishes a model of
relationships that empirically confirms the modeled structure of
the instrument after the reclassification of the items as a result of

frontiersin.org


https://doi.org/10.3389/feduc.2024.1331866
https://www.frontiersin.org/journals/education
https://www.frontiersin.org

Bayly-Castaneda et al.

TABLE 4 Rotated component matrix.

10.3389/feduc.2024.1331866

TABLE 5 Descriptive statistics of the pilot test.

Component ‘ N Media SD Variance ‘

Ney) INT R-01 101 3257 1.615 2.607
R-01 0.807 R-02 101 3.574 1.625 2.641
R-02 0.802 R-03 101 3.099 1.466 2.149
R-03 0.703 0.419 0.300 R-04 101 3.406 1.636 2.677
R-04 0.797 R-05 101 3.010 1.472 2.168
R-05 0.348 0.394 0.643 R-06 101 3.168 1.542 2.378
R-06 0.711 0.332 R-07 101 2921 1.565 2.449
R-07 0.636 0.507 R-08 101 2.782 1.347 1.814
R-08 0.628 0.550 R-09 101 3.000 1.496 2.238
R-09 0.581 0.409 0.416 R-10 101 2.891 1.414 1.998
R-10 0.603 0.545 R-11 101 2.257 1.166 1.359
R-11 0.596 0.531 R-12 101 3.069 1.530 2.342
R-12 0.775 0.398 R-13 101 2911 1.516 2.299
R-13 0.474 0.549 R-14 101 2.347 1.198 1.434
R-14 0.695 R-15 101 2.723 1.313 1.725
R-15 0.327 0.746 R-16 101 3.297 1.564 2.446
R-16 0.642 0.491 R-17 101 2.673 1.236 1.527
R-17 0.859 R-18 101 2.515 1.340 1.794
R-18 0.770 0.344 R-19 101 3.010 1.486 2.208
R-19 0.354 0.753 R-20 101 2.802 1.449 2.099
R-20 0.487 0.561 0.492 R-21 101 2.802 1.343 1.802
R-21 0.478 0.486 0.456 R-22 101 3.030 1.438 2.068
R-22 0.696 0.442 0.375 R-23 101 3.020 1.350 1.821
R-23 0.515 0.626 Source: Own elaboration using SPSS. Bold values indicates the higher values.

The component extraction method was used. The rotation has converged in eight iterations.
Source: Own elaboration using SPSS. Bold values indicates the higher values.

the rotated component matrix analysis. The model fit indices are
as follows:

e Comparative Fit Index (CFI): CFI value is 0.839. A CFI >0.90
generally indicates a good model fit, while values >0.80 can be
considered acceptable.

o Tucker-Lewis Index (TLI): The TLI value is 0.818. Similar to
CFIL a TLI >0.90 is indicative of a good model fit, while values
>0.80 may be considered acceptable.

e Root Mean Square Error of Approximation (RMSEA): The
RMSEA value is 0.122. An RMSEA < 0.05 indicates a good
model fit, while values between 0.05 and 0.08 indicate an
acceptable fit. In this case, the RMSEA value suggests an
acceptable model fit.

e Chi-square by degrees of freedom (X2%/df): The X? value is
558.472 and there are 224 degrees of freedom, resulting in an
X?/df of ~2.49. An X?/df value close to 2 or less indicates a
good model fit.

In summary, the fit indices suggest an acceptable overall model
fit. Figure 1 presents the model generated, while Table 6 shows the

Frontiersin Education

reclassification of the items for the development of the final version
of the measurement instrument.

Finally, to measure the reliability of the instrument, the
internal consistency of the instrument was estimated through
the calculation of Cronbach’s Alpha coefficient, obtaining a
measurement precision of 0.966. According to the scale established
for this measurement, the result is considered excellent.

Discussion and conclusions

The final version of the instrument allows measuring the
level of financial literacy of women entrepreneurs in terms of
attitudes, knowledge, behaviors and decision making aligned
to the sub-competencies of complex thinking according to the
results of the confirmatory factor analysis as shown in Figure 1,
given the need to promote female entrepreneurship not only
as a form of self-support but also as a source of employment
generation and economic growth (UNESCO, 2017, 2020; INEGI,
2020; UN Women, 2021) through financial inclusion initiatives
that offer an increase in financial literacy levels allowing women
entrepreneurs to face and weather the ups and downs of the
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Results of the confirmatory factor analysis after item reclassification. Source: Own elaboration using SPSS Amos.

FIGURE 1

economy (Raccanello and Guzman, 2014; Ali et al., 2018; Oggero
et al., 2020; Garcia-Mata, 2021a) but also help them to enable
complex reasoning competencies needed in a constantly evolving
business environment (Bay and Catasts, 2014; Dzwigol et al,
2020; Vanegas et al., 2020; Ramos et al., 2021). Knowing the level
of financial literacy aligned to complex thinking competencies
through the designed instrument allows the design and generation
of effective financial literacy programs.

Content validity through expert judgment, as shown in
Table 2, allowed establishing the relevance of the items designed
(Escurra, 1988; Padilla Garcia and Benitez, 2014; Sireci and Padilla,
2014; Matsumoto-Royo et al., 2021), while the exploratory and
confirmatory factor analysis established the construct validity
and its high relationship with the dimension assigned to
them, as well as the reliability and internal consistency of
the data validated by calculating Cronbach’s Alpha (Garcia
and Caro, 2009; Gonzdlez and Pazmifo, 2015; Garcia-Gonzalez
et al., 2020). The information collected through the instrument
can be used in financial literacy programs with emphasis on

Frontiersin Education

complex thinking sub-competencies for financial decision making
in business.

The analyses carried out show that the instrument designed
is a valid and reliable measure of financial literacy aligned with
complex thinking competencies in Mexican women entrepreneurs.
In conclusion, this study has generated an innovative instrument
that can be used to measure the mastery not only of attitudes,
knowledge, behaviors and financial decision-making of women
entrepreneurs in Mexico, but also their interrelation with the sub-
competencies of complex thinking that are necessary in the daily
practice of entrepreneurship in the country.

A possible limitation of this study is related to the participants,
since it was applied to women with some initiative to support
entrepreneurship and who also have access to the internet through
a mobile device, which leaves out those with lower socioeconomic
status and/or limited use of electronic devices or digital media or
who do not belong to any network to promote entrepreneurship.
The validation of this instrument through its application to a
population sample that includes women entrepreneurs who do not
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TABLE 6 Reclassified reagents.

Sub-
competencies

Critical

R-05

Item Description

I find the processes for obtaining financing for
my business to be complicated

R-09

I stay informed about tax benefits and
obligations with respect to my business

Tknow the process to obtain resources from
the government and/or other associations to
finance my business

Innovative

Tam able to influence the results of my
business through new approaches or ideas to
manage it

I prefer to follow my instinct instead of making
detailed financial plans for my business

I am self-taught when I want to know more
about managing my business finances

I consider the performance of my business
over the last 12 months to be very successful

Scientist

I make projections of my business earnings on
a regular basis

I consider myself capable of approaching
banks and/or investors to request financing for
my business

R-14

1 prefer high risk-high return projects over low
risk-low return projects

R-15

I have a solid strategy in place and know what
source(s) of income will be used to fund my
retirement/when I no longer wish to work

R-18

I know where and what the process is for filing
a complaint about poor service from a
financial institution

I build different scenarios to analyze the
possible outcomes of decisions about my
business

R-21

I keep myself informed about new trends and
technologies that are incorporated into the
financial system and can be applied to my
business

Systematic

When making financial decisions about my
business, I often seek advice from business
partners, family members or expert advisors

Before choosing a financial product or service,
T usually evaluate different options/products
from different providers according to my
business needs

R-03

Tknow the risks to which my business is
exposed, and I have a detailed plan to
eliminate/minimize them

R-04

Tkeep a detailed record of my business
operations (income/expenses)

I compare the cost and terms of different
financing options for my business

R-08

1 monitor macroeconomic indicators in order
to adjust my business decisions

I use the financial statements of the business to
perform financial analysis and make business
decisions

I set long-term financial goals for my business
and strive to achieve them

The decisions I make regarding my business
have a long-term horizon

Source: Own elaboration.
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have the support of business development initiatives and in areas
with limited access to internet or mobile devices is recommended
to cover this limitation. Another future line of research is the
design of longitudinal research to measure the effects over time of a
personalized financial literacy initiative and its impact not only on
the lengthening of the life of the business but also on its growth and
performance levels, on the other hand, the possibility of studying in
depth the impact of the empowerment in complex thinking skills
for the empowerment of female entrepreneurship is generated.
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