
Academic Editor: Tin-Chun Lin

Received: 12 July 2025

Revised: 8 August 2025

Accepted: 14 August 2025

Published: 18 August 2025

Citation: Nicolini, G., & Haupt, M.

(2025). Do Teaching Media Matter? A

Comparative Study of Finance

Education via Classroom, Livestream,

Video, and Educational Games.

Education Sciences, 15(8), 1053.

https://doi.org/10.3390/

educsci15081053

Copyright: © 2025 by the authors.

Licensee MDPI, Basel, Switzerland.

This article is an open access article

distributed under the terms and

conditions of the Creative Commons

Attribution (CC BY) license

(https://creativecommons.org/

licenses/by/4.0/).

Article

Do Teaching Media Matter? A Comparative Study of
Finance Education via Classroom, Livestream, Video, and
Educational Games
Gianni Nicolini 1 and Marlene Haupt 2,*

1 Faculty of Economics, University of Rome Tor Vergata, 00133 Rome, Italy; gianni.nicolini@uniroma2.it
2 Faculty of Applied Social Sciences, Munich University of Applied Sciences, 81243 Munich, Germany
* Correspondence: marlene.haupt@hm.edu

Abstract

This study examines how different instructional media—face-to-face classes, live streaming,
pre-recorded videos, and educational games—affect student learning outcomes in finance
education. A sample of first-year economics students was assessed on their knowledge
of basic financial principles before being randomly assigned to five groups. Four groups
attended the same finance course delivered through different media formats, while a fifth
group served as a control and received no instruction. After the course, all students com-
pleted a second (post-course) assessment. By comparing individual pre- and post-test
results, as well as learning gains across the groups, we evaluated the effectiveness of
each delivery method. The results show that all four instructional formats significantly
improved financial knowledge compared to the control group. Among the media types,
educational games proved to be an effective and reliable tool for delivering finance content.
However, the differences in learning gains between face-to-face instruction, live streaming,
and pre-recorded videos were not statistically significant. These findings indicate that
a range of delivery models can be used effectively in finance education. The study con-
tributes to current debates on cost-effective teaching strategies and supports evidence-based
decisions on curriculum design in digitally transformed higher education environments
after COVID-19.

Keywords: financial education; financial literacy; educational games; higher education;
educational assessment

1. Introduction
In recent years, there has been a growing interest in the effectiveness of financial

education in helping people increase their financial literacy. This interest bloomed after,
in previous years, several studies demonstrated the positive effect of financial literacy
on personal financial decisions. The more people are financially literate, the more likely
they (1) participate in the stock market (Van Rooij et al., 2011; Almenberg & Dreber, 2015);
(2) avoid financial difficulties (Gathergood, 2012; Lusardi & Tufano, 2015; French & McKil-
lop, 2016); (3) prepare adequately for retirement (Bucher-Koenen & Lusardi, 2011; Lusardi
& Mitchell, 2011; Sekita, 2011; Van Rooij et al., 2012); and (4) exhibit resilience in the face of
financial shocks (De Bassa Scheresberg, 2013; A. Anderson et al., 2017).

Additional evidence from the literature is that the average level of financial literacy
among the general population is low and often insufficient to enable individuals to achieve
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financial well-being (Nicolini & Haupt, 2019). Studies conducted by international organiza-
tions (Atkinson & Messy, 2013; OECD, 2020) have emphasized the importance of equipping
individuals worldwide, particularly young people, with the knowledge and skills necessary
to manage their personal finances effectively.

The combination of the positive effect of financial literacy on people’s financial
decisions and the evidence of a lack (on average) of financial literacy among people
makes the need for financial education more and more relevant. Numerous studies
have demonstrated its potential to improve financial literacy, as evidenced by meta-
analyses (Fernandes et al., 2014) and studies utilizing large datasets (Xiao & O’Neil, 2016;
Lusardi, 2019). Some extant studies have evaluated financial education’s impact in schools
(Walstad et al., 2010; Kaiser & Menkhoff, 2020), while others have focused on how it affects
adults making financial decisions (Ambuehl et al., 2014; DeHart et al., 2016). More recently,
extant studies have drawn more robust conclusions through meta-analyses that incorporate
multiple studies (Kaiser & Menkhoff, 2020; Kaiser et al., 2022). This compelling evidence
has prompted many countries to adopt national strategies to improve financial literacy,
including the integration of financial education into school curricula.

This study does not aim to demonstrate that financial education improves financial
literacy—an outcome already well-established by extant studies—but rather to assess how
variations in the delivery media influence a financial education curriculum’s effectiveness.

The objective of this study is to evaluate the impact of different instructional media—face-
to-face classes, live-streaming, pre-recorded videos, and educational games—on student
learning outcomes in a financial education context. The central research question is: To what
extent does the mode of content delivery affect the effectiveness of a standardized financial
education curriculum? We test the following hypotheses:

H1: Participation in a financial education program—regardless of delivery medium—leads to
significantly improved financial knowledge compared to a control group.

H2: There are no statistically significant differences in learning outcomes among students exposed
to face-to-face, live-streamed, or video-based instruction.

H3: Educational games lead to higher learning gains compared to other delivery media.

Previous studies have reported or summarized findings on individual curricula’s
effectiveness; however, curricula can differ in multiple aspects, including target groups
(e.g., children, students, adults and workers), topics covered (e.g., basic principles or
specific areas, such as investments, loans/debts and retirement planning), duration (e.g.,
short seminars or comprehensive courses) and delivery media (e.g., face-to-face meetings,
online streaming and videos). These variations make it challenging to understand fully
how specific factors impact a financial education program’s effectiveness.

By focusing on a single curriculum, it is possible to determine whether a specific
combination of target audience, content, duration and delivery media is effective. However,
isolating each dimension’s individual contributions to the overall program outcome remains
a challenge. To address this issue, this study examines how different delivery media affect
the same financial education curriculum’s effectiveness. Materials covering basic financial
concepts were designed and delivered through four distinct methods: (1) face-to-face
classes; (2) live-streaming classes; (3) pre-recorded videos; and (4) an educational game.
Differences in learning outcomes across groups were evaluated and compared with a
control group using a difference-in-differences methodology.
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The financial education curriculum’s effectiveness was assessed by the increase in
the number of correct responses to a set of financial knowledge questions before and after
exposure to the curriculum (accounting for the control group’s response rates).

Understanding how different delivery methods impact financial education curricula’s
effectiveness can help target specific groups. Furthermore, considering the varying costs
associated with these delivery options can enhance efforts to maximize financial education
investments’ value. If different delivery methods prove equally effective, this creates oppor-
tunities for scaling up programs using cost-effective, scalable solutions (e.g., online content)
or blending delivery methods to expand accessibility (e.g., combining face-to-face meet-
ings with online content). Such strategies may otherwise be unfeasible if they rely solely
on non-scalable options. These findings also can help reach target groups with personal
constraints that make traditional financial education programs impractical or inaccessible.
Addressing this study’s research questions can guide financial education professionals
in planning new curricula or optimizing existing ones. Furthermore, policymakers can
use these insights to support implementation of the most effective and practical delivery
options for financial education.

The remainder of the paper is organized as follows: The next section provides a
brief literature review that highlights the need for more studies on financial education’s
effectiveness while emphasizing the present study’s contribution. Subsequent sections
describe the present study’s methodology and data, then gauge the reliability of the analysis.
The results then are presented, followed by a final section discussing the study’s key
findings and potential policy implications.

2. Literature Review
A significant number of extensive meta-analyses have examined financial education’s

causal effects on financial knowledge and downstream financial behaviors, such as credit
use, budgeting, saving and investment, insurance and remittances. Early studies (Fernan-
des et al., 2014; Miller et al., 2015), which relied on a relatively small number of extant
studies, generated mixed evidence regarding the financial education program’s effective-
ness. The limited evidence on their effectiveness was attributed partly to challenges that
financial education providers faced in accurately evaluating their programs (Fox et al., 2005;
Lyons et al., 2006). However, more recent studies (Kaiser & Menkhoff, 2017, 2020;
Kaiser et al., 2022) have built on earlier ones by incorporating additional and more re-
cent evidence. Through meta-analyses, these studies have reached a robust conclusion:
Financial education positively impacts several desirable outcomes, such as increasing
financial knowledge and encouraging positive financial behaviors.

Policy recommendations suggest that financial education programs should target
specific audiences (e.g., low-income populations and high school students) and areas of
financial activity (e.g., homeownership and credit card counseling) (Walstad et al., 2010;
Kalmi & Rahko, 2022). Furthermore, it is recommended that such training occur imme-
diately before a relevant financial event (e.g., purchasing a home or using a credit card).
Multi-skill or broad-based programs appear to have certain disadvantages compared with
highly targeted ones, as they often are perceived as less relevant, leading attendees to pay
less attention and experience reduced motivation (Fernandes et al., 2014).

A recent systematic review and bibliometric analysis by Goyal and Kumar (2020)
highlighted that financial education’s impact on improving financial literacy and behavior
is one of the three major themes in current financial literacy research, with digital financial
education identified as an emerging theme. Building on this, Kalmi and Rahko (2022)
investigated the emerging theme of digital financial education, focusing on the effects of
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three game-based financial education approaches and their combinations, compared with a
control group that received traditional teaching.

Recent studies have highlighted the engagement and cost-efficiency advantages of non-
traditional teaching methods such as gamification and digital media. Kalmi and Rahko (2022),
for example, showed that game-based approaches in school settings significantly improved
financial knowledge. Similarly, Kaiser and Menkhoff (2020) emphasized the value of digital
media in reaching broader populations without sacrificing instructional quality. These insights
suggest that a shift toward flexible, scalable delivery options could enhance the reach and
effectiveness of financial education programs.

In the context of financial education, it is important to distinguish between learning
outcomes and curriculum (or program) effectiveness. Learning outcomes refer to the
specific cognitive or behavioral changes observed in participants—typically measured
through knowledge assessments or attitudinal shifts. In contrast, curriculum effectiveness
reflects the broader success of a program in achieving its objectives, which includes but
is not limited to improvements in knowledge. It also encompasses dimensions such as
delivery feasibility, cost-effectiveness, participant engagement, retention rates, and trans-
ferability of skills. While most empirical studies focus on quantifying learning outcomes
(e.g., knowledge scores), recent work emphasizes the need to evaluate the effectiveness of
financial education curricula in light of resource constraints, scalability, and target audience
characteristics (Kaiser & Menkhoff, 2020; Fernandes et al., 2014; Goyal & Kumar, 2020).
This study contributes to that discussion by analyzing how different delivery media affect
learning outcomes and, by extension, inform decisions about curriculum effectiveness.

Gamification and digital learning formats may affect financial education outcomes not
only by increasing access and scalability but also through specific pedagogical mechanisms.
Educational games often integrate immediate feedback, progressive difficulty levels, and
repetition, all of which align with principles of active learning and reinforcement theory
(De Freitas & Oliver, 2006; Plass et al., 2015). These features can enhance motivation and
sustain attention, especially among younger learners. Similarly, digital platforms such as
pre-recorded videos or live streams allow for flexible, self-paced learning and reduce logis-
tical barriers (Goyal & Kumar, 2020). However, some studies highlight that digital learning
environments may lack the social and interactive dynamics of face-to-face instruction unless
intentionally designed to foster engagement and interaction (Means et al., 2013). Investigat-
ing these underlying mechanisms provides a foundation for understanding performance
differences across instructional media.

Beyond the debate on digital vs. traditional teaching approaches, Goyal and Kumar (2020)
also emphasized the need for policymakers to take action and implement effective financial
education programs. Consequently, they outlined future research directions. Among these, they
argued in favor of assessing financial education interventions’ appropriateness, with the goal of
identifying the least costly programs, emphasizing the cost–benefit aspect of financial education.

This study seeks to contribute to the literature by examining the role of different media
in delivering (financial) education and their influence on its overall effectiveness. Four
delivery methods—face-to-face classes, live-streaming classes, pre-recorded videos and ed-
ucational games—are tested to evaluate their impact on a financial education curriculum’s
success and to identify differences arising from these various delivery methods.

While there is a growing body of literature on the impact of financial education on
knowledge and behavior (e.g., Kaiser & Menkhoff, 2020; Fernandes et al., 2014), there is
still limited comparative research that evaluates the same curriculum delivered through
different teaching media. Most existing studies assess one delivery mode at a time or
combine various factors such as target group, content, and duration, making it difficult to
isolate the effect of the instructional format. This study aims to fill this gap by systematically
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comparing four distinct delivery methods—classroom, livestream, video, and educational
game—within a controlled experimental setting using an identical curriculum.

3. Data and Methods
To assess how different media used to deliver content in financial education affect

a specific financial education curriculum’s effectiveness, this study’s authors developed
an ad hoc curriculum. The course, titled “Money and Its Use”, covers basic principles of
money, its functions within a financial system, an analysis of various payment methods
(e.g., cash, payment cards and online payments), managing exchange rates and different
currencies, and identifying counterfeit banknotes.

The ad hoc curriculum “Money and Its Use” was designed to achieve the following
learning outcomes:

- Students will be able to identify the functions of money and distinguish between
various forms of payment (e.g., cash, cards, digital payments).

- Students will understand the basics of exchange rates and apply simple conversion principles.
- Students will recognize basic legal rules related to cash use in Italy and the Eurozone

(e.g., withdrawal and payment limits).
- Students will be able to identify key institutions related to monetary policy (e.g., the

European Central Bank).
- Students will demonstrate the ability to apply practical financial knowledge in

decision-making contexts (e.g., currency exchange, counterfeit recognition).

These outcomes were aligned with the multiple-choice questions used in the pre- and
post-intervention tests, particularly items 6–10, which were used to construct the financial
knowledge index.

The choice of such fundamental topics was intended to maintain attendees’ interest, as
money is a subject relevant to daily life. Materials on the same set of topics were prepared
for delivery through four methods: (1) face-to-face classes (traditional educational sessions);
(2) live-streaming classes; (3) pre-recorded videos; and (4) an educational game. The target
audience comprised first-year students enrolled in bachelor’s programs offered by an
economics department.

Data collection took place during two consecutive fall semesters, in October 2022 and
October 2023. All participants were first-year students enrolled in bachelor’s programs at
the Faculty of Economics. After a brief welcome and introduction, all students completed a
pre-course questionnaire, administered in person using pencil-and-paper format. Students
were then randomly assigned to one of five groups (four treatment groups and one control
group). The four treatment groups participated in their assigned instructional activities
(face-to-face class, live stream, video, or educational game), all of which lasted approxi-
mately three hours. The control group did not receive any instruction but returned for the
final phase. After a standardized break, all participants reconvened in the same setting
to complete the post-course questionnaire, which was identical in structure and format to
the pretest but excluded demographic questions and additional baseline items unrelated
to the curriculum (e.g., Lusardi–Mitchell questions on compound interest, inflation and
diversification). Data were anonymized using participant codes and digitized for analysis.

Participation was free, with no monetary incentives provided. However, students who
fully participated in all program activities were rewarded with credits for ‘extra activities’
included in their bachelor’s program. To minimize selection biases, the program was de-
signed intentionally to be short, requiring only a single day of attendance to complete. Data
was collected using pencil-and-paper questionnaires. The activities were first conducted in
October 2022 and then repeated with a new cohort of first-year students in October 2023.
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Selecting first-year students from the faculty of economics as the study’s participants
was performed for several reasons. First, the research focused on young adults, a de-
mographic that corresponds to first-year students’ typical age group. Second, as newly
enrolled students, they have not yet been exposed to any economics or finance courses,
minimizing potential bias from prior educational experiences. Finally, their choice to enroll
in a faculty of economics indicates a preexisting interest in economics and finance. This
reduces the likelihood that financial education’s effectiveness would be hindered by a lack
of attention or motivation among participants.

Notably, data drawn from homogeneous groups, such as first-year students from a spe-
cific faculty at a single university, can limit the results’ external validity. However, a highly
specific sample also can serve as an additional factor in achieving a ceteris paribus scenario,
which is crucial for ensuring the findings’ robustness. Furthermore, the study’s primary
aim was not to evaluate the financial education’s effectiveness in itself, but rather to assess
differences in effectiveness resulting from the delivery of content through various media.

While this study’s participants may exhibit stronger motivation and greater interest in
finance than other groups, this potential upward shift in motivation is expected to be evenly
distributed across all participants. Consequently, it should not influence the differences
between groups or compromise the results’ reliability.

The study’s methodology was based on a difference-in-differences (DiD) approach,
in which participants are assigned randomly to two groups: a treatment group, which is
exposed to the financial education curriculum, and a control group, which is not exposed
to any treatment. Measurements of financial knowledge are taken for both groups before
and after the treatment. These measurements are used to test how the treatment influences
changes in financial knowledge, accounting for the natural changes that may occur within
the control group, which is not exposed to the intervention.

The difference between the groups is determined by comparing the changes in financial
knowledge (pre- and post-treatment) across the two groups, forming the basis for the DiD
approach. The underlying assumption is that the treatment’s effect cannot simply be
measured by the change in the variable for participants in the treatment group over time.
Instead, the true impact of financial education must account for the ‘natural improvement’
observed in the control group due to exogenous effects. A visual representation of the DiD
methodology is provided in Figure 1.

Figure 1. Difference-in-differences methodology.

The DiD methodology has been applied widely to evaluate educational programs’
efficacy across various fields. H. M. Anderson et al. (2005) reviewed assessment practices in
pharmacy education by analyzing papers published in the American Journal of Pharmaceu-
tical Education. Their review, encompassing over 50 studies, highlighted the DiD approach
as a standard evaluation methodology. More recently, Barteit et al. (2020) conducted a
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systematic review to assess e-learning’s effectiveness in medical education, reporting the
common and reliable practice of administering pretests and post-tests to both a treated
group and a control group. In the financial education context, the DiD methodology is
also employed frequently. Borden et al. (2008) used it to evaluate financial education
programs for college students, while Walstad et al. (2010) applied it to assess financial
education’s effectiveness in high schools. Zhang and Xiong (2020) adopted this approach
to study financial education in rural China, and Litterscheidt and Streich (2020) utilized it
in their analysis of financial education and digital asset management. Furthermore, Kaiser
and Menkhoff (2020), in their meta-analysis, identified 18 other studies that employed
similar (quasi-)experimental designs to evaluate financial education’s effectiveness. This
widespread adoption of the DiD methodology in the literature underscores its suitability
for use in the present study.

The protocol adopted in the present study was as follows: After welcoming the
students and providing a brief introduction, all participants completed a questionnaire
comprising 10 multiple-choice questions about money (e.g., banknotes and coins, currency
exchange and ATM cash withdrawals). Details on the questionnaire are provided later.
These questions’ content is aligned with the financial education curriculum proposed in
the study.

After the study’s initial phase, students were assigned randomly to five groups. Four
groups were invited to engage with the financial education content as follows: (1) attending
a face-to-face class on money and its use; (2) attending the same class via live-streaming on
their own devices (e.g., laptops and tablets); (3) watching a web series of videos available
on YouTube; and (4) playing an educational game. That game was available online, and
participants of the fourth group were invited to download it and play for the whole time
other groups were attending their curricula.

The educational game was designed as a browser-based application that participants
accessed on personal devices. It consisted of 15 multiple-choice questions increasing in
difficulty. Each correct answer enabled the player to progress to the next level, while
an incorrect answer reset the game to Level 1. Importantly, incorrect answers triggered
immediate feedback indicating the correct response, accompanied by a concise explana-
tory note (1–2 sentences) related to the financial concept tested. To promote learning
by repetition, questions were drawn from a randomized pool and changed with each
new game session, ensuring exposure to varied content. Although the game did not use
points, badges, or leaderboards, the challenge of advancing without restarting created
an intrinsic reward mechanism through mastery and completion. This design mirrors
elements of popular quiz-based formats and incorporates low-stakes repetition as a form
of behavioral reinforcement.

The fifth group served as the control group. While the other groups engaged in their
respective activities (e.g., attending class and watching videos) in separate rooms, the
control group was asked to leave the general session room and return at the end of the day.
Members of the control group were excluded from participating in any of the activities
in the (quasi-) experiment, such as attending classes and watching videos. The learning
activities—including the face-to-face class, live-streaming class, videos and educational
game—were conducted simultaneously as parallel sessions, each lasting approximately
three hours. A break of about 90 min was scheduled between the conclusion of the educa-
tional activities and the final meeting. During the final meeting, all five groups reconvened
to complete a second questionnaire identical to the one administered in the morning.

Regarding the pre- and post-curriculum questionnaires, the first questionnaire (pretest)
was administered in the morning and comprised three sections: (1) participants’ sociodemo-
graphic characteristics, including age, gender, parental education and high school diploma
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final grade; (2) 10 multiple-choice questions on financial knowledge focusing on money
and its use; and (3) three standard financial literacy questions on compound interest, in-
flation and risk diversification (commonly referred to as the Lusardi–Mitchell questions),
along with two additional questions on mortgages and bond pricing. The second ques-
tionnaire (post-test) comprised just 10 multiple-choice questions and each respondent’s
identification code.

Descriptive statistics for the sociodemographic variables are presented in Table 1.

Table 1. Socio-demographic characteristics of the sample.

Male
(1 = Male)

Group Mean St. Dev. Obs. p-value
(T-test on diff ! = 0 respect to control group)

Class 0.53217 0.47889 104 0.9537

Streaming 0.47170 0.50157 106 0.4141

Video 0.45509 0.49508 106 0.2878

Game 0.50820 0.50199 102 0.7742

(Control) 0.52824 0.49458 102

Total 0.49866 0.49442 520

Topgrade
(1 = Participant completed high school with a top grade)

Group Mean St. Dev. Obs. p-value
(T-test on diff ! = 0 respect to control group)

Class 0.27660 0.44971 104 0.3243

Streaming 0.28302 0.45261 106 0.2644

Video 0.25075 0.46898 106 0.5684

Game 0.26393 0.37174 102 0.3819

(Control) 0.21569 0.41333 102

Total 0.25821 0.43180 520

Parentgrad
(1 = At least one parent graduated)

Group Mean St. Dev. Obs. p-value
(T-test on diff ! = 0 respect to control group)

Class 0.43783 0.47889 104 0.6321

Streaming 0.47170 0.50157 106 0.9873

Video 0.50943 0.50229 106 0.5775

Game 0.55000 0.49195 102 0.2550

(Control) 0.47059 0.50160 102

Total 0.48776 0.49530 520

The overall sample was balanced between males (49.86%) and females (50.14%), with
no significant differences in gender distribution across the groups. Approximately one in
four participants (23.86%) graduated from high school with a top grade. The ratio between
participants from families in which at least one parent holds a degree and those who are
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first-generation college attendees was nearly one-to-one. Balance tests conducted on these
variables revealed no statistically significant differences between groups, ensuring the
DiD methodology’s validity. Variables related to employment were not included, as all
participants were college students. Similarly, no data on age were considered due to the
very limited variation (98% of the participants were born between 2002 and 2004).

The financial knowledge questions used in the study were aligned with the topics included
in the educational materials (e.g., face-to-face classes, videos and the game). The list included
very basic questions, such as identifying the color of a EUR 20 bill or naming countries that
do not use the euro as their local currency, as well as more technical questions, such as those
on bid–ask quotations for exchange rates and limits on coin-based payments. These questions’
perceived difficulty was reflected in correct-response rates, as presented in Table 2.

Table 2. Financial knowledge items.

(1) Which background color is the EUR 20 bill?

Class Streaming Video Game (Control)

Pre-test Post-test Pre-test Post-test Pre-test Post-test Pre-test Post-test Pre-test Post-test

Gray 0 0 0 0 2 0 0 0 0 0

Pink/Red 3 2 0 0 2 0 0 0 0 0

Blue (correct) 98 102 106 106 102 106 101 102 102 102

Orange 0 0 0 0 0 0 0 0 0 0

(Do not know) 3 0 0 0 0 0 1 0 0 0

Obs. 104 104 106 106 106 106 102 102 102 102

% correct answers 94.2% 98.1% 100.0% 100.0% 96.2% 100.0% 99.0% 100.0% 100.0% 100.0%

(2) Who is the issuer of euros (banknotes and coins)?

Class Streaming Video Game (Control)

Pre-test Post-test Pre-test Post-test Pre-test Post-test Pre-test Post-test Pre-test Post-test

Minister of
Economics and

Finance
5 2 4 4 2 0 6 6 4 10

European Central
Bank (ECB) (correct) 90 102 98 102 102 106 94 94 98 90

Parliament 3 0 0 0 0 0 0 0 0 0

Government 2 0 2 0 0 0 0 0 0 0

(Do not know) 4 0 2 0 2 0 2 2 0 2

Obs. 104 104 106 106 106 106 102 102 102 102

% correct answers 86.5% 98.1% 92.5% 96.2% 96.2% 100.0% 92.2% 92.2% 96.1% 88.2%

(3) When did the switch from the Italian lira to the euro happen?

Class Streaming Video Game (Control)

Pre-test Post-test Pre-test Post-test Pre-test Post-test Pre-test Post-test Pre-test Post-test

Around 5 years ago 0 2 0 0 0 0 0 0 0 0

Around 10 years ago 0 0 2 2 2 6 0 0 0 0

More than 15 years
ago (correct) 97 100 104 102 102 100 100 100 100 102

Less than 5 years
ago 3 2 0 0 0 0 0 0 0 0

(Do not know) 4 0 0 2 2 0 2 2 2 0

Obs. 104 104 106 106 106 106 102 102 102 102

% correct answers 93.3% 96.2% 98.1% 96.2% 96.2% 94.3% 98.0% 98.0% 98.0% 100.0%
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Table 2. Cont.

(4) Which of the following countries does NOT use the euro as their local currency?

Class Streaming Video Game (Control)

Pre-test Post-test Pre-test Post-test Pre-test Post-test Pre-test Post-test Pre-test Post-test

France 0 0 0 0 0 0 0 0 0 0

Germany 5 2 0 0 2 0 0 0 0 0

Spain 0 0 0 0 0 0 0 0 0 0

USA (correct) 96 102 106 106 102 106 102 102 102 102

(Do not know) 3 0 0 0 2 0 0 0 0 0

Obs. 104 104 106 106 106 106 102 102 102 102

% correct answers 92.3% 98.1% 100.0% 100.0% 96.2% 100.0% 100.0% 100.0% 100.0% 100.0%

(5) If the euro–dollar exchange rate is 1.20, how many dollars do you take for exchanging EUR 100?

Class Streaming Video Game (Control)

Pre-test Post-test Pre-test Post-test Pre-test Post-test Pre-test Post-test Pre-test Post-test

USD 80 5 5 2 2 4 2 4 0 2 4

USD 120 (correct) 67 83 82 88 66 86 74 92 82 74

USD 83.33 19 16 18 14 20 18 24 8 14 22

USD 1200 3 0 0 0 0 0 0 0 0 0

(Do not know) 10 0 4 2 16 0 0 2 4 2

Obs. 104 104 106 106 106 106 102 102 102 102

% correct answers 64.4% 79.8% 77.4% 83.0% 62.3% 81.1% 72.5% 90.2% 80.4% 72.5%

(6) What is the maximum amount (by law) of cash you can withdraw from an ATM in a month?

Class Streaming Video Game (Control)

Pre-test Post-test Pre-test Post-test Pre-test Post-test Pre-test Post-test Pre-test Post-test

EUR 10,000 27 24 28 38 22 34 25 6 22 38

EUR 5000 29 12 32 4 22 6 27 3 18 12

EUR 2500 8 2 10 4 16 0 15 6 16 12

There is no limit by
the law (correct) 6 66 18 60 26 64 4 86 18 26

(Do not know) 34 0 18 0 20 2 31 1 28 14

Obs. 104 104 106 106 106 106 102 102 102 102

% correct answers 5.8% 63.5% 17.0% 56.6% 24.5% 60.4% 3.9% 84.3% 17.6% 25.5%

(7) You are coming back from the US. Shopping around in the airport, you decide to buy an item that you can pay for either by euro or US
dollars. Suppose you still have dollars, and you can exchange them at Bid = 1.10 and Ask = 1.40 in a currency kiosk. Is it more convenient to pay

in store with EUR 100 or USD 120?

Class Streaming Video Game (Control)

Pre-test Post-test Pre-test Post-test Pre-test Post-test Pre-test Post-test Pre-test Post-test

It is better to pay
in euros 11 16 8 8 14 16 17 4 12 8

It is better to pay in
US dollars (correct) 32 65 18 70 22 82 31 92 16 38

Because the average
between Bid and

Ask is 1.20, paying
in-store in euro or
dollar is the same

21 4 14 6 10 2 6 0 6 8

There is not enough
information to
answer for sure

2 2 4 0 6 0 0 0 12 10
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Table 2. Cont.

(Do not know) 38 17 62 22 54 6 48 6 56 38

Obs. 104 104 106 106 106 106 102 102 102 102

% correct answers 30.8% 62.5% 17.0% 66.0% 20.8% 77.4% 30.4% 90.2% 15.7% 37.3%

(8) You have found banknotes that are “trunked” by the 60% (60% of the banknote is missing). If you go to the Bank of Italy (central bank)

Class Streaming Video Game (Control)

Pre-test Post-test Pre-test Post-test Pre-test Post-test Pre-test Post-test Pre-test Post-test

You can still replace
these banknotes
with new ones

17 7 14 2 6 8 11 0 10 8

You will receive new
banknotes equal to
40% of the original

full value

2 0 2 2 6 0 4 0 2 4

You receive nothing
because the

truncation is beyond
50%, and you
receive your

banknotes back
(correct)

32 85 14 82 22 78 21 98 22 34

Your banknotes will
be retained by the
central bank, and
you will receive

your banknotes back

15 10 26 18 28 20 33 2 22 22

(Do not know) 38 2 50 2 44 0 33 2 46 34

Obs. 104 104 106 106 106 106 102 102 102 102

% correct answers 30.8% 81.7% 13.2% 77.4% 20.8% 73.6% 20.6% 96.1% 21.6% 33.3%

(9) If you find a suitcase full of Italian lira and you go to the Bank of Italy (issuer)

Class Streaming Video Game (Control)

Pre-test Post-test Pre-test Post-test Pre-test Post-test Pre-test Post-test Pre-test Post-test

You realize these
banknotes cannot be
exchanged for euro
anymore (correct)

63 102 68 102 66 102 71 92 62 72

Banknotes will be
exchanged for euros
at the 2001 official

exchange rate
(1936.27 lira
for 1 euro)

12 0 4 0 8 0 4 6 8 6

You can exchange
lira for euro only by

proving the legal
provenance of
the banknotes

8 0 10 2 6 0 9 0 2 6

Banknotes will be
retained and

destroyed (without
anything in
exchange)

4 2 6 2 4 2 6 0 10 2

(Do not know) 17 0 18 0 22 2 12 2 20 16

Obs. 104 104 106 106 106 106 102 100 102 102

% correct answers 60.6% 98.1% 64.2% 96.2% 62.3% 96.2% 69.6% 92.0% 60.8% 70.6%
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Table 2. Cont.

(10) What is the limit by law for cash payment by coins in Italy?

Class Streaming Video Game (Control)

Pre-test Post-test Pre-test Post-test Pre-test Post-test Pre-test Post-test Pre-test Post-test

There is no limit
because coins are
euro as banknotes

44 13 40 10 50 24 65 2 38 42

50 coins (regardless
of their value)

(correct)
12 89 12 96 14 76 7 99 14 26

500 coins (regardless
of their value) 2 0 4 0 2 2 2 0 0 2

Coins whose total
value exceeds

EUR 500
4 0 4 0 4 4 4 0 2 0

(Do not know) 42 2 46 0 36 0 24 1 48 32

Obs. 104 104 106 106 106 106 102 102 102 102

% correct answers 11.5% 85.6% 11.3% 90.6% 13.2% 71.7% 6.9% 97.1% 13.7% 25.5%

The Lusardi–Mitchell questions on compound interest, inflation and diversification
(often referred to as the Big Three) (Lusardi & Mitchell, 2011), along with additional ques-
tions on mortgages and bond pricing, were included to provide a baseline for comparison
with previous financial literacy studies, which have adopted these questions widely for
assessment purposes. However, as the topics covered by these questions were not part
of the educational materials in this study, they were excluded from the post-treatment
questionnaire and were not used to evaluate the delivery media’s effectiveness in financial
education. Correct response rates for these five items are presented in Table 3.

Table 3. Correct response rate to the Lusardi–Mitchell questions.

Correct Answer (%) Obs.

Compound interest 68.3% 520

Inflation 79.5% 520

Bond 20.9% 520

Mortgage 64.9% 520

Diversification 78.4% 520
Note: Average number of correct answers in the entire pre-treatment sample is 3.12.

The average correct response rate (3.12 out of 5) was higher than that of the general
population, which can be attributed to the participants’ young ages and their status as
students in a faculty of economics. The 10 multiple-choice questions on financial knowledge
were analyzed to construct a single scale. A preliminary analysis of the correlations between
responses to the 10 items (see Table 4) suggests minimal overlap between the items in both
the pretest and post-test.

The option to sum up the number of correct answers to all 10 items as a financial knowl-
edge scale was rejected due to that index’s low reliability (Cronbach’s alpha = 0.6546). The
first five questions exhibited very high correct response rates, making them ineffective at
differentiating between individuals or between pretest and post-test results. Consequently,
the remaining five items (items six to 10) were used to construct a financial knowledge
index based on the number of correct answers to these questions. This scale’s reliability is
supported by a Cronbach’s alpha of 0.7176 (see Table 5). Notably, all the topics addressed
by the 10 items were covered in the educational materials used in the study’s treatments.
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Table 4. Correlation analysis of the financial literacy items.

Pre-test

item1 item2 item3 item4 item5 item6 item7 item8 item9 item10

EUR 20 bill color item1 1

Euro issuer item2 0.16 1

Changeover to euro item3 0.25 0.21 1

Country without the euro item4 0.39 0.16 0.25 1

Exchange rate item5 0.09 0.06 0.19 0.15 1

ATM withdrawal limit item6 0.06 −0.03 −0.13 −0.02 −0.03 1

Bid–Ask quotation item7 0.08 −0.05 −0.02 0.01 0.12 −0.04 1

Trunked banknotes item8 0.01 0.00 −0.07 0.01 −0.06 −0.04 −0.01 1

Banknotes out of
circulation item9 0.06 0.01 0.00 0.01 0.01 −0.06 0.10 0.10 1

Coin payments’ limit item10 0.05 −0.04 −0.20 −0.03 −0.18 0.00 −0.03 0.17 0.02 1

Post-test

item1 item2 item3 item4 item5 item6 item7 item8 item9 item10

EUR 20 bill color item1 1

Euro issuer item2 0.42 1

Changeover to euro item3 0.60 0.22 1

Country without the euro item4 0.81 0.33 0.48 1

Exchange rate item5 0.25 0.13 0.08 0.24 1

ATM withdrawal limit item6 0.14 0.11 0.09 0.07 0.14 1

Bid–Ask quotation item7 0.17 0.03 0.09 0.16 0.03 0.20 1

Trunked banknotes item8 0.19 0.15 0.12 0.13 0.09 0.21 0.19 1

Banknotes out of
circulation item9 0.36 0.13 0.18 0.28 0.19 0.17 0.19 0.19 1

Coin payments’ limit item10 0.20 0.17 0.09 0.14 0.14 0.17 0.26 0.27 0.34 1

Table 5. Financial knowledge indices: Analysis of reliability.

Range Means St. Dev. Obs * Cronbach’s Alpha

FinKnowledge (items 1–10) (0–10) 7.031 1.8626 1040 0.6546

FinKnowledge (items 1–5) (0–5) 4.593 0.7388 1040 0.4803

FinKnowledge (items 6–10) (0–5) 2.438 1.5999 1040 0.7176

* To assess the reliability of the indices, all the available observations (from both the pre-test and the post-test)
were included.

The financial knowledge index, calculated as the sum of correct answers to five
questions (questions six to 10), ranged from zero to five. The average pretest scores varied
across groups: 1.22 for the live-streaming group; 1.24 for the game group; 1.29 for the
control group; 1.41 for the video group; and 1.44 for the class group (see Table 6).

The financial knowledge index values in the post-test increased for all groups, includ-
ing the control group (1.92). The game group achieved the highest average correct response
rate (4.3), followed by the class group (3.95), the live-streaming group (3.86) and the video
group (3.79). The difference between financial knowledge scores before and after expo-
sure to the educational treatments was statistically significant across all groups. However,
evaluating the financial education curriculum’s effectiveness required accounting for the
natural improvement observed in the control group by applying the DiD methodology
described earlier. Hence, it is not the difference between the pre- and post-curriculum
financial knowledge of a certain group that can assess the effectiveness of education, but
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it is the change—between the pre- and post-assessment—in the difference between the
financial knowledge of a group that attended the curriculum and the control group (that
did not) to isolate the educational effect on financial knowledge. Each of the four groups
that received financial education is compared with the control group, testing whether or
not the curriculum works when contents are delivered by a certain media. Moreover, a
comparison between groups that received the same education but via different media
allowed for a comparison of the differences between delivery options.

Table 6. Financial knowledge index.

Class Streaming Video Game Control

Sum of correct
answers to the five

financial knowledge
questions

(items 6–10)

Pre-test Post-test Pre-test Post-test Pre-test Post-test Pre-test Post-test Pre-test Post-test

Mean 1.44681 3.95745 1.22642 3.86793 1.41509 3.79245 1.24590 4.36066 1.29412 1.92157

St. Dev. 0.99046 0.77480 0.86501 0.99595 1.05891 0.81319 0.80609 1.19272 0.77827 0.95115

Obs. 104 104 106 106 106 106 102 102 102 102

p-value
(Ha: post-test–pre-

test > 0)
0.000 0.000 0.000 0.000 0.000

4. Results and Discussion
Financial education’s potential impact on participants’ financial knowledge was as-

sessed using an ordered logistic regression model, with the financial knowledge index
as the dependent variable. Independent variables included dummy variables for each
participant group (class, live-streaming, video, game and control) and interaction terms
that captured the marginal effects of receiving financial education via a specific medium
compared with not receiving any education (control group). These interaction terms were
defined by the interaction of (a) being part of a treatment group and (b) being in the
post-treatment period, thereby identifying the DiD effect on financial knowledge.

Control variables included gender (male or female), parental education (whether at
least one parent is a graduate, denoted as Parentgrad) and academic performance (whether
the participant graduated high school with top grades, denoted as Topgrade). Results from
this initial phase of the empirical analysis are presented in Table 7.

The positive coefficients for all the interaction terms (“medium × post-treatment time”)
suggest that the financial education curriculum used in this study effectively increases
participants’ financial knowledge. For each content delivery medium employed in the
study, the positive sign of the coefficients and their statistical significance at the 1% level
support the hypothesis that the financial knowledge index increases more during the post-
treatment period than the pretreatment period for those exposed to the financial education
curriculum compared with the control group. Furthermore, no statistically significant
differences were found for the control variables (being male, having at least one parent
with a degree and graduating high school with top grades).

The study aimed not only to demonstrate financial education’s effectiveness but also
to evaluate its relative effectiveness across different content delivery media. A test of the
statistical differences between the coefficients for each medium provides insights into the
research question (see Table 8).
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Table 7. Results of an ordered logistic regression on financial knowledge.

Financial Knowledge Index
(Sum of Correct Answers to the Five

Financial Knowledge Questions:
Items 6–10)

(Integer: 0-1-2-3-4-5)

Ordered Logistic Regression Number of obs. = 1040

LR chi2(11) = 984.93

Prob > chi2 = 0.000

Log Likelihood = −1342.3237 Pseudo R2 = 0.2684

Coef. Std. Err. z P > z [95% Conf.] Interval

Groups (omitted)

Class −0.22452 0.23147 −0.97 0.332 −0.678192 0.22916

Live-Streaming −0.77118 0.21806 −3.54 0.000 −1.198579 −0.34378

Video −0.40996 0.22710 −1.81 0.071 −0.855063 0.03515

Game −0.63287 0.20914 −3.03 0.002 −1.042785 −0.22296

Class × Post-Test 4.40669 0.315 13.99 0.000 3.789295 5.02409

Live-Streaming × Post-Test 4.91393 0.30864 15.92 0.000 4.309019 5.51885

Video × Post-Test 4.36065 0.30133 14.47 0.000 3.77006 4.95124

Game × Post-Test 6.50956 0.33008 19.72 0.000 5.862613 7.1565

Male −0.01044 0.11821 −0.09 0.930 −0.2421176 0.22124

Parentsgrad 0.07198 0.11669 0.62 0.537 −0.1567221 0.30068

Topgrade 0.15679 0.13579 1.15 0.248 −0.1093623 0.42293

Table 8. Test of significance of the differences between regression coefficients (Diff-In-Diff) and
financial knowledge.

T-Test
(H0 = Coef.1 − Coef.2 = 0) Class × Post-Test Live-Streaming × Post-Test Video × Post-Test Game × Post-Test

Class × Post-Test

Live-Streaming × Post-Test

H0 = 4.40669 − 4.91393 = 0
Chi-squared (1) = 1.86

Prob > Chi-squared =
0.1726

Video × Post-Test

H0 = 4.40669 − 4.36065 = 0
Chi-squared (1) = 0.02

H0 = 4.91393 − 4.36065 = 0
Chi-squared (1) = 2.36

Prob > Chi-squared =
0.9007 Prob > Chi-squared = 0.1242

Game × Post-Test
H0 = 4.40669 − 6.50956 = 0

Chi-squared (1) = 30.81
H0 = 4.91393 − 6.50956 = 0

Chi-squared (1) = 18.67
H0 = 4.36065 − 6.50956 = 0

Chi-squared (1) = 34.05

Prob > Chi-squared = 0.000 Prob > Chi-squared = 0.000 Prob > Chi-squared = 0.000

The lack of statistically significant differences between the coefficients for (1) class and
(2) live-streaming, (1) class and (2) videos, and (1) live-streaming and (2) videos suggests
that no big differences exist in the effectiveness of an educational program when one
delivery method is preferred to another one.

An item-level review of learning outcomes reveals that certain topics posed more
difficulty for participants, regardless of instructional format. For instance, the legal limit on
cash payments by coins (item 10) and the handling of truncated banknotes (item 8) showed
relatively low pre- and post-intervention scores in most groups. These findings suggest
that legal–technical knowledge, which is often abstract or counterintuitive, may be harder
to convey through brief interventions. Conversely, questions involving currency conver-
sion (item 5) and bid–ask logic (item 7) saw greater improvement in groups using more
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interactive formats (particularly the game group), suggesting that immediate feedback and
repetition may enhance the acquisition of applied procedural knowledge. This aligns with
findings from Kalmi and Rahko (2022), who showed that game-based formats improved
learning in rule-based financial contexts. Similarly, Goyal and Kumar (2020) emphasize
that feedback-rich environments can improve retention in digital financial education.

These patterns point to the importance of matching delivery media to content
type. While face-to-face and live-stream formats perform well for broad conceptual
understanding, game-based formats may be particularly effective for reinforcing pro-
cedural or rule-based learning through repetition and challenge. Such differentiation
supports the idea of blended approaches in curriculum design, as also discussed by
Kaiser and Menkhoff (2020).

The study yields three key findings: First, changing the media used in delivering
educational content does not jeopardize the effectiveness of the program. People learn from
attending courses regardless of the fact that a program is based on a face-to-face meeting, a
live-streaming class, or a set of pre-recorded videos. Even playing an educational game
helps people improve their financial knowledge. Second, a comparison of different content
delivery options stresses that, except for the educational game, the learning outcome does
not change substantially when a program is based on different options. From these two
results it follows that more than one content delivery option is effective, and education does
not have to remain in the face-to-face scenario to be effective. The digitalization of education,
as in the case of MOC (Massive Online Courses), requires considering new distribution
channels for education, and this study supports the hypothesis that no real differences in
the educational outcomes of a program can be attributed to the content delivery media
used for its distribution. For example, online financial education can be used to provide
content to target recipients in remote areas or those less likely to attend an on-site program.
Furthermore, a blended curriculum combining on-site meetings and online content appears
to be a viable option that does not diminish the program’s effectiveness.

The third piece of evidence from the study is the potential to stimulate a learning
process by using educational games. The learning-by-doing hypothesis behind the use
of educational games seems to be confirmed by the present studies. Participants of the
fifth group, which played an educational game, increased their financial knowledge even
more than other groups. The chance that people could be more likely to be engaged
in a game-based educational experience, rather than a classic class-based experience,
makes the positive outcome for the educational game’s group even more interesting,
because it has the potential to reach a wider target audience than the one prone to invest
their time in attending classes (onsite or online). A key advantage of educational games,
particularly when available online or downloadable on local devices, is their ability to
utilize spare time—such as while waiting in line or traveling—for learning. This approach
helps transform time that might otherwise be wasted into an opportunity for financial
education, particularly for individuals unwilling or unable to attend classes.

These findings are in line with previous research demonstrating that digital delivery
formats—such as pre-recorded video and live-streaming—can be as effective as tradi-
tional classroom instruction in transmitting financial knowledge (Kaiser & Menkhoff, 2020;
Goyal & Kumar, 2020). The absence of significant differences between these delivery meth-
ods suggests that educational outcomes may depend more on the content and structure of
the curriculum than on the medium of instruction itself.

Furthermore, the particularly strong performance of the educational game group aligns
with emerging evidence that gamified learning environments can enhance motivation,
engagement, and knowledge retention (Kalmi & Rahko, 2022). The immediate feedback
and repetition structure built into our game likely contributed to the observed learning
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gains. These findings support the notion that interactive and self-paced formats may be
especially effective in financial education, particularly for younger learners or those with
limited time for formal instruction.

The superior performance of the game-based group may be partly explained by prin-
ciples drawn from educational psychology. From a constructivist perspective, learners
build knowledge actively through experiences, especially when they are personally mean-
ingful or contextually engaging. The game environment provided learners with active
tasks, goal-oriented challenges, and opportunities for self-correction, which align well with
constructivist learning principles that emphasize the active role of the learner in build-
ing knowledge, often through interaction, exploration, and problem-solving (Piaget, 1962;
Bruner, 1966). Additionally, cognitive load theory (Sweller, 1988) suggests that instructional
design should avoid overwhelming the learner’s working memory. The game’s progressive
difficulty and immediate feedback likely helped distribute cognitive load effectively by
breaking down complex tasks into smaller, manageable chunks. Furthermore, the im-
mersive and interactive nature of the game may have promoted deeper engagement and
intrinsic motivation (Deci & Ryan, 1985), contributing to better knowledge retention.

5. Conclusions
The study aimed to evaluate the role of various media used to deliver content in

financial education and their impact on a financial education curriculum’s effectiveness.
The program content was delivered through four media: face-to-face classes; live-streaming
classes; videos; and an educational game. Using a DiD approach, changes in different
dimensions of financial literacy—knowledge, confidence and overconfidence—before and
after financial education were compared with changes observed in a control group. The
results demonstrated that different media could be used in financial education without
significant differences in the curriculum’s overall effectiveness. Notably, the educational
game appeared to yield a greater increase in financial knowledge than the other groups
(class, live-streaming and video).

The study has limitations, such as the small sample size and the participants’ specific
nature (first-year students from a faculty of economics), thereby restricting the results’
generalizability to the broader population. These limitations suggest the need for more
investigation before definitive policy recommendations can be made. However, the authors
believe the findings are encouraging and provide valuable insights for future studies on
factors that contribute to financial education’s success.

If future studies support these results, the ability to deliver financial education ef-
fectively through various media, including remote-access options such as live-streaming
and pre-recorded videos, could enhance access to financial education while reducing its
costs compared with programs that rely solely on face-to-face meetings. This could benefit
individuals, particularly in remote areas, who might otherwise lack access to such edu-
cation. Furthermore, designing blended programs that combine multiple delivery media
within the same curriculum or replicate entire curricula across different media presents
promising opportunities.

The evidence that unconventional learning options, such as educational games, can
produce outcomes comparable with—or even better than—traditional teaching methods
opens the door to significantly different approaches in financial education. Targeted groups
that may be reluctant to participate in traditional financial education programs or unwilling
to commit substantial time to standard curricula might be more inclined toward engaging
with apps available 24/7 on smartphones and tablets.

The findings of this study carry important and timely implications for various stake-
holders in higher education. For educators and curriculum designers, the evidence suggests
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that financial education can be effectively delivered through multiple formats—including
face-to-face, livestreaming, pre-recorded video, and game-based learning—enabling more
flexible, inclusive, and scalable course planning. University administrators may draw on
these insights when allocating resources for digital transformation, as the results show
that digital formats can yield outcomes comparable to traditional classroom instruction.
For policymakers and financial literacy advocates, the strong performance of the game-
based group points to the value of investing in interactive, self-paced, and learner-driven
tools that can engage broader segments of the population, including those less likely
to attend conventional programs. Moreover, game-based formats show potential for
boosting motivation and retention through immediate feedback and repetition, especially
among younger learners. Blended approaches that combine structured instruction with
technology-enhanced components offer promising pathways to increase engagement and
expand access—particularly in remote or resource-constrained contexts. These insights
are especially relevant in the context of evolving higher education models that empha-
size personalization, flexibility, and lifelong learning. Overall, this research contributes
to a broader understanding of how higher education can respond to future challenges by
adopting empirically grounded, media-diverse, and cost-effective instructional designs.
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