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A B S T R A C T

This paper examines the elements essential to effective teacher professional development (TPD)
in financial literacy education by means of a systematic literature review. We provide a theo-
retical underpinning for the literature review by proposing a revised presentation of an existing
general TPD model. Our results provide insight into the student learning goals in financial lit-
eracy education, the desirable teaching behaviour, the required teacher quality and the con-
textual factors that play a role. However, our findings also suggest a lack of studies that sys-
tematically investigate whether and how TPD initiatives enhance the effect of financial education
on students' financial literacy. Furthermore, existing literature fails to provide insight in how the
six key features of TPD should be implemented to optimize its effectiveness.

1. Introduction

Teachers have been shown to have a significant impact on school outcomes, as well as on students' outcomes later in life (Chetty,
Friedman, & Rockoff, 2014). Teacher professional development (TPD) aims to increase the quality of the teacher, such that this
positive impact can be maximised. Traditionally, professional development tended to be associated with the attendance of events
such as workshops or conferences (Guskey, 2000; Wei, Darling-Hammond, Andree, Richardson, & Orphanos, 2009). Nowadays, it is
increasingly recognised that teacher learning is a more continuous, embedded process, that is influenced by the context in which the
professional development takes place (Guskey, 2000; Timperley, 2008). This implies that there is no general TPD approach that is
successful in any country, school or classroom. Instead, professional development efforts should be adapted to the specific content,
process and context in question (Guskey, 2009). This review answers this call by providing an overview of the elements necessary for
effective TPD in the specific context of financial literacy education.

Higher life expectancies, pension and income reforms, and the availability of a more complex range of financial products and
services have meant that the ability to make well-informed financial decisions is increasingly considered an important life skill (Aprea
et al., 2016). While terms such as financial capability, financial competence and financial insight have been proposed to capture this
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ability (Yoong, Mihaly, Bauhoff, Rabinovich, & Hung, 2013), the term financial literacy will be used throughout this paper.1

In a popular and frequently applied definition, ‘literacy’ has been described as “the ability, confidence and willingness to engage
with language to acquire, construct and communicate meaning in all aspects of daily living” (Alberta Educaton, 2015). Clearly, this
definition considers literacy as a concept that encompasses more than solely reading and writing. Financial literacy has been defined
as “a combination of awareness, knowledge, skill, attitude and behaviour necessary to make sound financial decisions and ultimately
achieve individual financial well-being” (Atkinson & Messy, 2012, p. 14). This definition suggests that financial literacy is a means to
enhance and maintain financial well-being, rather than an end goal in itself (Van Campenhout, De Witte, & De Beckker, 2017).
Furthermore, it emphasises that, in correspondence with general literacy, financial literacy has two dimensions: understanding
(having sufficient financial knowledge) and application (applying this knowledge appropriately) (Huston, 2010). In other words, the
definition highlights that financial literacy is broader than the knowledge of financial affairs, but also includes financial attitude (such
as the willingness to save money for the long run) and financial behaviour (such as having a household budget). This implies that
financial literacy involves deep learning, meaning making and critical thinking, and that an objective understanding of financial
content is insufficient (Danes, Rodriguez, & Brewton, 2013). This clearly has consequences for the design and content of TPD in-
itiatives.

In 2008, the average financial literacy score of high school students in the United States reached an all-time low (Mandell, 2008).
More recently, a study by the Programme for International Student Assessment (PISA), established by the Organisation for Economic
Co-operation and Development (OECD), showed that financial literacy levels among 15-year-old students remain insufficient: 22% of
participating students did not achieve the baseline score, which is deemed necessary for participation in contemporary society
(OECD, 2017). While these students usually have a basic knowledge of financial concepts, such as what the purpose of an invoice is or
how prices per unit can be calculated and compared, they are unable to translate this knowledge into appropriate decision-making in
real-life situations (OECD, 2017). Poor performance on financial literacy is problematic as financial literacy enhances desirable
financial behaviour in both the short and long term (Van Campenhout et al., 2017). Among others, it has been demonstrated that
higher levels of financial literacy correlate with increased wealth accumulation (van Rooij, Lusardi, & Alessie, 2012), better debt
management (Lusardi & de Bassa Scheresberg, 2013) and more retirement planning (Lusardi & Mitchell, 2007).

In response to the poor levels of financial literacy among youth, the OECD recommended that national authorities integrate
financial education in school curricula. Financial education can play a role in enhancing financial literacy as it “has always been
important for consumers in helping them budget and manage their income, save and invest efficiently, and avoid becoming victims of
fraud” (OECD, 2005b, p. 2). Decisions of policy makers on the implementation of financial education vary significantly over
countries. First, financial education could either be made mandatory through the national curriculum, or could be provided on a
voluntary basis. The OECD recommendation led to an increase in regions with a mandatory programme (e.g., the U.K., Spain, Ireland,
Denmark, Belgium, the Czech Republic and Estonia). Countries like Italy, the Netherlands, Portugal and the Russian Federation adopt
a non-compulsory approach (OECD, 2016a). Second, countries differ in whether financial education is included in the curriculum as a
stand-alone subject, as an explicit module, or integrated in related subjects such as mathematics, social sciences, civic education and
economics (OECD, 2016a). Although a stand-alone subject would have the advantage that students get sufficient exposure to financial
literacy subjects, it is often difficult to implement in view of overloaded curricula and lack of resources and time (OECD, 2014a). The
majority of policy makers therefore decide to incorporate the subject matter in a cross-curriculum approach (OECD, 2016a).

Despite an increase in the implementation of financial literacy programmes, the professional development of financial literacy
teachers is lagging behind. This is worrisome, since teachers, in addition to parents, have a major impact on the financial socialisation
of youth (Cornelis & Storms, 2014; Van Campenhout et al., 2017). As a result, well-trained school teachers are considered as a crucial
stakeholder to increase students' financial literacy (Consumer Financial Protection Bureau, 2013; Totenhagen et al., 2015). However,
previous literature demonstrated that the majority of teachers are not sufficiently knowledgeable to teach financial topics (e.g., Otter,
2010). While these findings emphasise the need for TPD, most articles describing financial education programmes seem to have
focused on student learning, rather than assessing the professional development of teachers (McCormick, 2009; Sasser & Grimes,
2010). This implies that little insight or support has been found in relation to one of the practices suggested by the OECD (2005a, p.
7): “For those programmes which favour use of classrooms, proper education and competence of the educators should be promoted
[…]”.

This review aims to contribute to the literature by providing insight in the professional development process of financial edu-
cation teachers, by answering the following general research question: Which elements are essential to effective teacher professional
development in a financial literacy education context? Following Desimone (2009) and Opfer and Pedder (2011) we consider a TPD
initiative as effective when it results in positive changes in teacher quality, teaching behaviour and student learning. Whenever we
mention a particular effect, this implies a causal relationship.

As a theoretical underpinning for the systematic literature review, we provide a revised presentation of an existing general TPD
model (Merchie, Tuytens, Devos, & Vanderlinde, 2016). Based on the conceptual model, we develop five additional detailed research
questions:

1) What are the student learning goals in financial literacy education?

1 Although previous literature used these terms interchangeably, Taruna and Kumar (2015) reviewed these concepts and argue that financial
competence refers to the ability to apply knowledge and understanding, while financial capability “can be viewed in terms of financial behaviour
that is what people do and what people should be capable of doing.” (Taruna & Kumar, 2015, p. 320).
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2) Which types of teaching behaviours are desirable in financial literacy education?
3) What are the requirements with respect to teacher quality in financial literacy education?
4) How should the key features of teacher professional development be implemented in financial literacy education?
5) Which contextual factors play a role in financial literacy education?

To answer the research questions, we combine literature on general characteristics of effective TPD with insights into the pro-
fessional development needs for financial education. This approach not only sheds light on the characteristics and effects of previous
professional development initiatives, but also demonstrates which aspects require further research.

The rest of this paper is organised as follows. Section 2 presents a general TPD model, defining characteristics of effective TPD
initiatives. Section 3 outlines the methodology, while Section 4 discusses the findings and their implications in relation to the
structure of the general TPD model. More specifically, Section 4.1 describes the student learning goals that should be reached in
financial education. This is followed by Section 4.2, which provides recommendations on teaching behaviour in financial education.
Section 4.3 describes literature on the extent to which teachers currently possess the required knowledge, beliefs, attitudes and skills
to teach financial topics. An overview of previous literature on the key features required for effective TPD in financial education is
given in Section 4.4. Finally, Section 4.5 discusses literature related to the contextual factors that influence TPD initiatives in financial
education. The discussion and suggestions for further research are provided in Sections 5 and 6, respectively.

2. A general TPD model as a basis for the review study

Desimone (2009) developed a conceptual framework to evaluate the influence of professional development on teacher and
student outcomes. Five key features of professional development were included, since these particular characteristics had been shown
to explain TPD effectiveness (Desimone, Porter, Garet, Yoon, & Birman, 2002; Garet, Porter, Desimone, Birman, & Yoon, 2001). The
framework posits that content focus, active learning, coherence, duration and collective participation are the main requirements for
successful professional development (Jeanpierre, Oberhauser, & Freeman, 2005; Johnson, Kahle, & Fargo, 2007; Penuel, Fishman,
Yamaguchi, & Gallagher, 2007). The paragraph below explores these concepts in more detail.

Content focus is believed to have the most considerable impact on the effectiveness of professional development and refers to an
initiative's aim to increase teachers' subject matter knowledge, as well as their knowledge of how this subject matter should be taught
to students (Desimone, 2009; Guskey & Yoon, 2009). Active learning methods for teachers entail activities such as giving trial lessons
or participating in discussions with colleagues, and are assumed to contribute to teacher learning to a larger extent than, for example,
listening passively to an expert presentation (van Veen, Zwart, Meirink, & Verloop, 2010). The coherence of an initiative refers to the
alignment with the curriculum and academic standards set at different organisational levels (Blank, de las Alas, & Smith, 2008;
Desimone & Garet, 2015). The duration of professional development, which includes both the time span and the total number of hours
spent, needs to be substantial to result in sustained impact on teacher performance (Desimone, 2009; Yoon, Duncan, Lee, Scarloss, &
Shapley, 2007). A comparative study on the effects of TPD on student learning showed that programmes that lasted less than fourteen
hours were ineffective (Yoon et al., 2007). Furthermore, it is typically recommended that follow-up activities are integrated
throughout the year (Blank et al., 2008; Guskey & Yoon, 2009). Collective participation refers to the formation of professional learning
communities (PLCs) of teachers that engage in activities together (Desimone & Garet, 2015). These communities could result in
interaction and discussion, enhancing teacher learning (Desimone, 2009). The influence of the educational context is integrated in
the model as an important mediator and moderator. Specifically, the model considers educational policy conditions, influential
factors at school level and the individual characteristics of both students and teachers (Desimone, 2009).

There are several mediating factors between the TPD initiative and the eventual goal of improved student learning (Ingvarson,
Meiers, & Beavis, 2005). As shown in Fig. 1, Desimone (2009) suggests that the five key TPD features increase teacher knowledge and
skills, and affect teachers' attitudes and beliefs positively. This should in turn change classroom instruction and eventually lead to
enhanced student learning. The arrows in the model portray that the relationships between the TPD outcomes are interactive, rather
than that a linear pathway exists (Desimone, 2009). It could be possible, for example, that a particular event during instruction leads
to a change in beliefs or attitudes. In addition, it has been emphasised that if one of the steps in the model is weak or missing, it
becomes less likely that student learning will increase (Yoon et al., 2007).

Merchie et al. (2016) refined Desimone's model by means of a systematic narrative synthesis. They extended the model by adding
subcomponents to the various steps, such as teacher quality and contextual factors. As Merchie et al. (2016) state: “This study adds to
the literature as, to date, no such extended framework was available to more directly guide researchers and practitioners in the
evaluation of professional development initiatives” (Merchie et al., 2016, p. 14). Among others, the authors distinguish between the
core and structural features of TPD. The former relate to the initiative's content, while the latter are related to its design. Furthermore,
they include additional key features, such as ownership of the initiative's content and setup, since teachers consider TPD to be more
relevant when it aligns with their individual needs and motivations (Díaz-Maggioli, 2004; Merchie et al., 2016). With regard to the
influences of TPD on teacher quality, Merchie et al. (2016) distinguish cognitive goals, affective goals and skills. Cognitive goals
include increased content knowledge and pedagogical content knowledge (Shulman, 1986), while affective goals are, for example,
teachers' attitudes about teaching styles or beliefs about the quality of one's own teaching, i.e., teacher efficacy. The final refinement
discussed here relates to the change in instruction, or teaching behaviour. Merchie et al. (2016) divide this into instruction practices
and interaction patterns. This implies that TPD could focus on, for example, the use of technology, as well as on enhancing the ability
to integrate class differentiation (Merchie et al., 2016).

Despite adding valuable and evidence-based characteristics, the model proposed by Merchie et al. (2016) is presented in a linear
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manner and consequently does not highlight the interactivity of the different components in the model. Therefore, we propose the
revised presentation of the conceptual model as demonstrated in Fig. 2. The visualisation in the form of an inner circle diagram
emphasises the importance of the interaction between the different components in the model, as each circle has an influence on the
other circles. This model is used as a basis for the literature review by examining to what extent each TPD concept in the model has
been studied in the context of financial literacy education.

Strong support for the interactive, even circular character of different constituting and influencing aspects of TPD initiatives can
be found in the work of Timperley and colleagues. Based on a research synthesis, ten key principles on successful teacher professional
learning and development were identified (Timperley, 2008). A number of these key principles clearly situate on the level of TPD
goals and the key features of professional development to reach these goals, others situate on the level of school leadership and
context variables. The research synthesis from which these principles were deduced started from an extensive, linearly presented

Fig. 1. Conceptual framework for evaluating the influence of TPD initiatives on student learning. Reprinted from: “Improving impact studies of
teachers' professional development: Toward better conceptualizations and measures,” by L.M. Desimone, 2009, Educational Researcher, 38(3), p.
185. Copyright 2009 by AERA.

Fig. 2. The general TPD model used as a basis for the review.
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‘Framework for the Analysis of the Effectiveness of Professional Learning Experiences’ (Timperley & Alton-Lee, 2008, p. 342) – which
shares aspects with the model of Merchie et al. (2016). However, the authors realised that the different variables influencing TPD
effectiveness are interdependent, which resulted in the need for an inquiry-based, cyclical model: “Teachers need to have a problem
to solve, to have multiple opportunities to learn relevant pedagogical content and assessment knowledge in ways that integrate
theory and practice, and to maintain a constant focus on how teaching affects students. Better outcomes for students are sustained
when the organisational conditions support ongoing evidence-informed inquiry into the impact of practice on students. Take any of
the ingredients out, and its impact is likely to diminish.” (Timperley & Alton-Lee, 2008, pp. 358–359).

The inner circle diagram proposed in the present paper highlights that the ultimate goal of TPD is student learning. The second
circle represents teaching behaviour in the classroom, since this impacts student learning most directly. The third circle describes the
required teacher quality aspects which should be enhanced by professional development. The fourth circle encompasses the key
features of professional development. The outer circle consists of contextual factors at three different levels, which impact the inner
circles of the model. The context in which teachers operate is relevant, as it determines both the leeway that teachers have (such as
whether teachers have to teach in stand-alone initiatives, or in a comprehensive curriculum), the didactical approaches that can be
adopted (for instance due to school and class characteristics), and the need for differentiated teaching styles (due to heterogeneous
class composition). In other words, the environment in which TPD takes place is typically an exogenous factor that influences the
teacher, the content taught, and the TPD initiative in itself. The contextual factors also include classroom-level characteristics, since
we believe that this enhances the completeness of the model.

3. Methodology

We investigate which elements are essential to effective TPD in the context of financial education by means of a systematic,
comprehensive literature review. We followed the guidelines for systematic reviews as proposed by the Cochrane Collaboration
(Higgins & Green, 2011).

In order to retrieve studies that gathered empirical, quantitative data on financial literacy (education), the following study types
were considered for inclusion in this review: experiments, quasi-experiments, surveys and correlational studies. These identification
strategies and empirical designs allow us to deduce causal interpretation of the results (in the case of experiments or quasi-experi-
ments, or provide relatively general insights in the underlying patterns (in the case of surveys and correlational studies). Moreover,
besides high internal validity, these empirical techniques typically avoid us from taking conclusions from studies with small samples
sizes. Sample sizes ranged from 12 to 647 participating teachers, and from 53 to approximately 25000 participating students. Studies
with smaller numbers of participants were included only if the experimental design was convincing (for example combined with
qualitative research methods).

Eligible were studies that focused on primary or secondary education. This implies that study participants could be children or
adolescents in the corresponding age groups, teachers, students in teacher education programmes, or a combination of these. When
the intervention type consisted of a financial education programme that was not school-based, it was excluded. These initiatives are
namely more prone to selection bias, and hence, result in endogenous estimates. While the outcome measures did not form part of the
inclusion criteria, typical measures of interest were (changes in) the financial literacy of students and teachers.

The electronic search was run in November 2017, and was restricted to articles that were published between 2000 and 2017, and
articles that were written in English. Since important and valuable knowledge might be contained in sources other than academic
journals, especially in social science research (Grayson & Gomersall, 2003), book chapters, dissertations and working papers were
also eligible for selection. Conference papers were excluded. In line with the systematic review on financial education programmes
for children and adolescents by Amagir, Groot, Maassen van den Brink, and Wilschut (2018), the following databases were used:
ERIC, Econlit, Business Source Premier and Web of Science. The search terms consisted of ‘financial literacy’, ‘financial education’ or
‘financial capability’ in combination with keywords (and their synonyms) derived from the proposed TPD model outlined above.
Table 1 presents an overview of the search strategy and search terms that were used.

In addition to the electronic search outlined above, articles published in journals that focus specifically on financial or economics
education were included, provided that the criteria had been met. In particular, we considered articles in the following resources:
Journal of Financial Counseling and Planning, Journal of Financial Education, Advances in Financial Education, Journal of Economic
Education and International Review of Economics Education.

To analyse the records that resulted from the search strategy, the first author screened the titles and abstracts. When the initial
screening did not suffice, the full texts were retrieved to decide whether the article met the inclusion criteria. In case of doubt, the
second and third author were consulted. The final list of included articles was agreed upon by all authors.

The electronic search strategy resulted in 961 unique records, 46 of which met all criteria. The search for articles in specific
journals led to six additional relevant articles. Of the 52 resulting records, the majority consisted of peer-reviewed articles; seven
other documents were included. Most articles were published in journals that focus on financial and/or economics education, fol-
lowed by those focusing on (applied) finance, economics, business and/or consumer studies, and (teacher) education. The number of
records classified as experimental or quasi-experimental is comparable to the number of records classified as survey or correlational.
The majority of included studies were conducted in the United States and Europe, the remainder had investigated financial literacy in
Asia, New Zealand, Australia, Africa and South America, or performed international comparisons. As a result, this review is able to
give a rather unbiased view on the current state of affairs worldwide.

While the keywords from the TPD model formed the basis for the search and the construction of the underlying database used in
this review, the insights of the resulting articles are structured and discussed along the theoretical model developed in Section 2. An
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overview of the included references that directly emerged from the search, is provided in the appendix.

4. Results

Drawing on the conceptual framework presented in Fig. 2, this section provides an overview of existing literature on TPD in the
financial education context, and how this could serve as a starting point for the design of TPD initiatives. Additionally, it reveals
whether and where additional research is required. Each subsection starts with a description of the literature, followed by its im-
plications for TPD, or TPD research, in financial literacy education.

4.1. Student learning goals in financial literacy education

The inner circle of the diagram in Fig. 2 is student learning, which is the goal of any TPD initiative (Desimone, 2009; Merchie
et al., 2016). Since financial literacy education strives to increase students' financial literacy levels, the latter are considered as the
ultimate student learning goal. The conceptualisation of our definition of financial literacy implies that this learning goal covers three
major concepts: financial knowledge, financial attitude and financial behaviour (Atkinson & Messy, 2012; Van Campenhout et al.,
2017). These are explored in more depth below.

4.1.1. Discussion of literature
Financial knowledge refers to the student's awareness and understanding of financial terms, concepts, products and services

(Yoong et al., 2013). In addition, it captures the numeric abilities of students that are required to apply this understanding in a
financial context (Arceo-Gómez & Villagómez, 2017). A distinction can be made between knowledge of basic financial concepts, such
as inflation and compound interest, and knowledge of more sophisticated ones, such as risk diversification (Erner, Goedde-Menke, &
Oberste, 2016).

Financial attitude refers to the extent to which the long term is favoured over the short term (OECD, 2016b). A person's ability to
delay gratification has been demonstrated to positively impact retirement planning, credit scores and saving (Migheli & Moscarola,
2017). In addition to intertemporal preferences, a student's attitude towards risk could be considered, as this is relevant in for
example stock investments, insurance and retirement savings (Cameron, Calderwood, Cox, Lim, & Yamaoka, 2014).

Financial behaviour has been stated to eventually determine one's level of financial capability (Yoong et al., 2013). In Yoong et al.
(2013), the following four types of relevant financial behaviour were distinguished: taking care of everyday finances, finding the
correct balance between saving, spending and borrowing taking current and future needs into account, ensuring protection against
financial risks, and selecting and using financial products and services appropriately.

4.1.2. Implications for TPD
Our review of previous literature on financial literacy education indicates that programmes rarely provide details on the TPD

initiative they offered teachers, so that it remains unclear to what extent, and how, TPD prepared them to help students reach the
underlying learning goals. This is unfortunate, since it could be expected that these goals serve as a starting point for TPD. Moreover,
it is not clear if and how existing initiatives were paying attention to the interaction between the three aspects of financial literacy.

However, the results demonstrate that multiple programmes that offered teacher training evaluated student performance on a

Table 1
Electronic search strategy.

Search terms included in title (TI) and abstract (AB)

Financial literacy
Financial education
Financial capability

Search terms included in full text (TX All)

Student learning Teaching behaviour Teacher quality Key features PD Contextual factors
Student learning Instruction Teacher Professional development Context
Student outcome Interaction Educator Professionalization Learning environment
Financial knowledge Differentiation Teacher knowledge Teacher training Student characteristics
Financial attitude Teacher beliefs Content Student differences
Financial behaviour Teacher attitudes Coherence Teacher characteristics

Ownership Classroom climate
Active learning School climate
Duration Curriculum
Collective participation
Cooperation

Note. Boolean operators were used during the electronic search. The ‘OR’ operator was used to select one out of the three search terms that should be
included in the title or abstract, the ‘AND’ operator was used to combine one of these search terms with one of the other keywords or synonyms
derived from the general TPD model.
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combination of all three financial literacy components (Batty, Collins, & Odders-White, 2015; Bruhn, de Souza Leão, Legovini,
Marchetti, & Zia, 2016). This may imply that the TPD initiatives explicitly strived to develop teachers' skills to influence students'
financial knowledge, attitudes and behaviour.

4.2. Teaching behaviour in financial literacy education

The second level of the circle diagram is teaching behaviour in the classroom, which has a direct influence on student learning
(Desimone, 2009). As indicated by Merchie et al. (2016), a distinction can be drawn between instruction practices and interaction
patterns.

4.2.1. Instruction practices
4.2.1.1. Discussion of literature. The fact that the financial environment is rapidly changing has implications for the instruction
practices of teachers that provide financial education. It no longer suffices to increase students' knowledge of current financial
matters (Van Campenhout et al., 2017). Instead, teachers should develop students' financial attitudes and behaviour in order to
prepare them for financial decision-making in the future (Amagir et al., 2018). After all, the ability to make appropriate financial
decisions is not static, but is developed continuously throughout people's lives as they adapt to new experiences and contexts (Ali,
McRae, & Ramsey, 2014). Furthermore, multiple studies have demonstrated that increases in financial knowledge only influence
financial attitude and behaviour to a limited extent, indicating that a sole focus on knowledge transfer is not sufficient to improve
financial decision-making (e.g., Batty et al., 2015; Jang, Hahn, & Park, 2014).

4.2.1.2. Implications for TPD. To ensure positive changes in all three concepts of students' financial literacy, TPD efforts should equip
teachers with the required pedagogical knowledge and skills. However, for none of the TPD initiatives part of the studies included in
this review, it was explicitly reported that teachers received instructions on how they could develop students' financial attitudes and
behaviour, in addition to their financial knowledge. Similarly as described in Section 4.1.2., it could at most be assumed that for those
studies who evaluated changes in student performance on all three concepts, the focus on this particular instruction practice was part
of the TPD initiative.

4.2.2. Interaction patterns
4.2.2.1. Discussion of literature. With respect to the interaction patterns, as a second aspect of teaching behaviour, existing literature
has recommended multiple aspects. The first posits that financial education teachers should create learning environments that
stimulate experiential learning. Learning by doing is desirable since it goes beyond knowledge and enhances students' abilities to
apply their knowledge and skills in practice (Brancewicz, Pattison, & Fok, 2014). Furthermore, teaching methods that support
creativity and initiative are thought to generate enthusiasm about the subject matter (Belás, Nguyen, Smrčka, Kolembus, & Cipovová,
2016; Haynes & Chinadle, 2007). The literature search revealed that previously developed financial education programmes allowed
students to gain practical experience by using active, hands-on methods such as simulations (Brancewicz et al., 2014; Carlin &
Robinson, 2012a; Gill & Bhattacharya, 2015; St.Pierre, Simpson, Moffat, & Cothren, 2011), case studies (Belás et al., 2016; Bruhn
et al., 2016), games (Migheli & Moscarola, 2017; Varcoe, Martin, Devitto, & Go, 2005), saving clubs (Berry, Karlan, & Pradhan, 2015;
Sherraden, Johnson, Guo, & Elliott III, 2010), and financial fitness camps (Bhattacharya, Gill, & Stanley, 2016). Carlin and Robinson
(2012b) demonstrated that the learning processes of students who attended in-class financial literacy training before visiting Finance
Park – an experiential learning centre – were more favourable than those of students who did not receive this training before their
visit. This implies that experiential methods might complement, rather than substitute, more traditional teaching methods.

The second recommendation follows from the general insight that using examples from students' daily lives, increases their
perceptions of relevance (e.g. OECD, 2014b). Thus, ensuring this alignment in financial literacy education would help to make the
financial subject matter contextually meaningful, and to enhance students' motivation (Sawatzki, 2017; Sawatzki & Sullivan, 2017;
Sherraden, Johnson, Guo, & Elliott, 2010). Furthermore, studies advise that the content should include explicit links to students'
current, as well as future lives (Asarta, Hill, & Meszaros, 2014; Brancewicz et al., 2014).

Third, financial education teachers are encouraged to differentiate their lessons according to the characteristics which might
differ between students and which are of particular relevance in financial education (Van Campenhout et al., 2017).2 Taking these
differences into account allows teachers to improve the learning of all students and thus to help them reach their potential (Castelein
et al., 2016; Tomlinson, 2008). Despite this recommendation, no studies carried out to date seem to have investigated or integrated
this interaction pattern in the financial education context.

4.2.2.2. Implications for TPD. Previous studies demonstrate the feasibility of experiential learning for financial literacy education. In
a few studies, the TPD initiative encouraged teachers to apply this strategy and provided them with inspiration on which methods
they could employ (Sawatzki, 2017; Sawatzki & Sullivan, 2017). Since external factors such as instruction time and budget may limit
the scope of teachers' options, these should be considered.

In correspondence with the literature on the alignment of teacher instruction with students' daily lives, the TPD initiatives
described by Sawatzki (2017) and Sawatzki and Sullivan (2017) strongly recommended teachers to help students see the relevance of

2 These characteristics will be elaborated on in Section 4.5.4.
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the financial literacy tasks that they needed to solve. However, previous literature does not provide insight in how TPD could train
teachers to transform their content knowledge and skills into targeted classroom instruction. Since existing literature has not yet
examined the exact role of differentiated instruction in financial education, we consider this as an area for future research.

4.3. Teacher quality in financial literacy education

Professional development is assumed to primarily affect the quality of the teacher, which is the third level of the general TPD
model. The aspects of teacher knowledge, beliefs, attitudes and skills are included (Desimone, 2009; Merchie et al., 2016). Here,
results from the systematic review provide insight into the state-of-the-art when it comes to these aspects in the financial education
context.

4.3.1. Knowledge
4.3.1.1. Discussion of literature. One of the prerequisites of teachers is that they are sufficiently knowledgeable about 1) the subject
matter they teach and 2) how they could develop students' understanding of this particular matter (Shulman, 1986). When knowledge
of financial topics is concerned, Otter (2010) demonstrated that teachers in the United States had an average score of only 37.5% on a
financial knowledge test. This finding presumably results from a lack of background in these matters: only 8.8% of U.S. teachers
followed a personal finance course in college, and fewer than 3% took a course about teaching financial matters (Way & Holden,
2009). Similarly, in Belgium, the financial knowledge scores of students in teacher education programmes suggest that 84% of
students have insufficient knowledge to provide financial education (De Moor & Verschetze, 2017).

4.3.1.2. Implications for TPD. Since students in teacher education programmes are not well prepared for teaching financial topics, it
has been recommended to invest in financial training as part of teacher education programmes (BenDavid-Hadar, 2015; De Moor &
Verschetze, 2017). This would ensure that the teachers of the future have the required knowledge and skills to provide financial
education effectively. However, this measure does not solve the issue of current teachers lacking the teacher quality needed.
Therefore, there is an urgent need for professional development. Furthermore, since the financial world is constantly evolving,
teachers' (and students') financial knowledge, attitudes and behaviours need to be continuously adapted, so that TPD remains
relevant over time.

4.3.2. Beliefs
4.3.2.1. Discussion of literature. The article by Merchie et al. (2016) proposes two types of beliefs that could be influenced by TPD
initiatives: beliefs about learning and teaching, and beliefs about one's competences as a teacher. There is no existing literature that
relates the first type of teacher beliefs to financial literacy education. On the other hand, multiple studies in the financial literacy
context examined teachers' beliefs about their competences as a teacher, i.e., teacher efficacy. Teacher efficacy has a considerable
influence on teacher performance, and additionally correlates with student motivation and achievement (Tschannen-Moran & Hoy,
2001). However, Way and Holden (2009) reported that less than 20% of teachers feels well prepared to teach financial topics. In
addition, Sawatzki and Sullivan (2017) found that while more than 75% of primary school teachers consider themselves financially
literate, only 50% are confident about the related teaching skills.

Another type of beliefs considered in existing literature on financial literacy education, relates to the extent to which teachers
perceive financial education at school to be relevant. It has been demonstrated that this belief is one of the factors influencing
teachers' intentions to provide financial education (Teo, Koh, & Lee, 2011). Previous studies showed that the majority of teachers
believe that financial education should be implemented, and that it would help increase the low levels of students' financial literacy
(Neill, Berg, & Stevens, 2014; Samkin, Low, & Taylor, 2012).

4.3.2.2. Implications for TPD. Previous studies argued that teacher training is crucial to establish teachers' confidence with the
financial content they teach in class (e.g., Haynes & Chinadle, 2007). Especially since teacher efficacy is suggested to be a
requirement for changes in teaching behaviour to occur (Merchie et al., 2016), enhancing efficacy should be one of the major aims of
TPD initiatives. Still, the study by Hensley, Jurgenson, and Ferris (2017) is one of the few studies in which changes in confidence
levels of financial education teachers were evaluated.

Since the literature shows that the vast majority of teachers agree on the importance of financial education at school, it seems that
TPD initiatives do not need to convince participating teachers of its relevance. However, it may be required to establish common
ground concerning best practices in how financial education should be provided, since teachers differ in their beliefs on aspects such
as its place in the curriculum (Loibl & Fisher, 2013; Otter, 2010).

While no studies so far have examined the interaction between teachers' general beliefs on learning and teaching and how they
design financial education lessons, there is a vast amount of research on the interaction between beliefs and practice in general (e.g.,
Buehl & Beck, 2015). For example, it has been demonstrated that often, teachers' beliefs are not in favour of shaping activating,
experiential lessons (e.g., Richardson, 1996). Since these practices were recommended in the context of financial literacy education
(e.g., Brancewicz et al., 2014), TPD initiatives should strive to change these beliefs positively. The potential of TPD initiatives to alter
teachers' beliefs on experiential learning, and to eventually change instruction practice, was shown by Girvana, Conneely, and
Tangneya (2016).
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4.3.3. Attitudes
4.3.3.1. Discussion of literature. While changes in attitudes are usually regarded as an outcome of TPD (Desimone, 2009; Merchie
et al., 2016), it is relevant to examine teachers' attitudes towards engaging in professional development in the first place. Previous
studies showed that teachers are generally open to improving their own financial literacy (Otter, 2010), and that 85% of teachers
would be willing to engage in professional development for teaching financial education (Sawatzki & Sullivan, 2017).

A desirable outcome of TPD in financial education would be that teachers have positive attitudes towards differentiated in-
struction, since this is one of the recommended interaction patterns (e.g., Van Campenhout et al., 2017). These attitudes have not yet
been examined in this particular context. However, context independent studies showed that teachers agree on the benefits of
differentiation for their students, but that the additional time and effort that is required while preparing classes, result in concerns
about its feasibility (OECD, 2014b; Tomlinson, 2008).

4.3.3.2. Implications for TPD. It is promising that existing literature demonstrated that teachers are motivated to engage in TPD
initiatives for financial education. The next step is to ensure that the TPD is designed in such a way that teachers' expectations are
met. The six key features of the general TPD model, and the ownership feature in particular, could serve as a relevant starting point.

With regard to teachers' attitudes towards differentiation, the literature seems to indicate that teachers are in need of strategies
that help them to implement differentiated instruction in a time-efficient manner. Offering these strategies in a TPD initiative, in
addition to developing the knowledge and skills that are needed to integrate differentiation in teaching behaviour, might help
teachers' attitudes towards this interaction pattern to become more positive. Indeed, previous literature demonstrated that engaging
in TPD initiatives on differentiated instruction, resulted in enhanced self-efficacy and greater levels of applying this practice in the
classroom (Dixon, Yssel, McConnell, & Hardin, 2014).

4.3.4. Skills
4.3.4.1. Discussion of literature. Instruction practices and interaction patterns have frequently been described as aspects of teaching
behaviour, yet there is a lack of literature on the current state of affairs concerning teachers' skills when it comes to financial
education. However, the general lack of teacher efficacy in financial education (e.g., Sawatzki & Sullivan, 2017) could be regarded as
indirect evidence of current skills shortage.

4.3.4.2. Implications for TPD. The discussion of literature implies that up to date, little is known about the extent to which teachers
have the skills that are required to teach financial topics. Future research would be needed to reveal which skills should be developed
during TPD and how this could best be achieved. However, since the current literature provides insight in the instruction practices
and interaction patterns that are desirable for financial education, it seems probable that TPD initiatives would minimally cover these
aspects.

4.4. Key features of professional development in financial literacy education

This section reviews the literature on financial literacy education for each of the six key features included in the general TPD
model, which are shown in the fourth circle of the diagram in Fig. 2. Since the key features are inherent to TPD, Section 4.4.7
combines their implications in one paragraph.

4.4.1. Content focus
Teo et al. (2011) demonstrated that the ease with which financial matters can be learned and taught contributes to teachers'

intention to provide financial education. To this end, the authors recommended providing teachers with learning aids and teaching
materials as part of TPD (Teo et al., 2011). This review demonstrates that teachers generally are provided with materials aimed at
enhancing their (pedagogical) content knowledge. Some of the ways in which this knowledge is transferred include expert pre-
sentations (Hensley et al., 2017), teacher guides (e.g., Becchetti, Caiazza, & Coviello, 2011; Varcoe et al., 2005), modelled lessons
(e.g., Asarta et al., 2014; Sawatzki, 2017; Sawatzki & Sullivan, 2017), online support (e.g., Bruhn et al., 2016; Hospido, Villanueva, &
Zamarro, 2015) and pre-recorded training sessions (e.g., Hagedorn, Schug, & Suiter, 2016). Despite this variety in methods, the
current literature provides little insight into exactly which content should be covered by the TPD initiative. First, evaluations usually
focus on the content of the entire programme, rather than on the content of the professional development initiative. Thus, while
studies might have been able to show the effectiveness of financial education as a whole, it is uncertain what role the initiative – and
especially the content covered – played in this success. Second, it is difficult to compare articles in terms of the integration of content
focus, since the overall setup and context of the programmes differ widely. Since content focus is an important factor in TPD
(Desimone, 2009), future studies of financial education should evaluate different types of knowledge transfer, as well as the content
covered, in more depth.

4.4.2. Coherence
Coherence denotes the TPD initiative's alignment with the curriculum, academic standards and policy reforms (Blank et al., 2008;

Yoon et al., 2007). In the context of financial education we observe that, for a variety of reasons, many of the TPD initiatives
evaluated can be considered coherent. First of all, a number of programmes were explicitly developed in response to national
standards (e.g., Hospido et al., 2015). Second, they usually aimed to provide teachers with instructions about a specific programme,
rather than more general or unrelated information. This can be regarded as a means of ensuring alignment. Although none of the
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articles explicitly mentions having focused on coherence, the importance of implementing standards and designing targeted in-
itiatives for teachers generally seems to have been recognised.

4.4.3. Ownership
Hensley et al. (2017) conducted one of the few studies that expressly strived to evaluate a TPD initiative in the financial literacy

education context. In addition, the study was relatively rare in integrating the aspect of ownership. Whereas in Batty et al. (2015),
ownership was implemented by allowing teachers to choose which breakout session to attend during the TPD initiative, Hensley et al.
(2017) applied the ‘teacher-as-learner’ approach. The aim was to increase secondary school teachers' own financial literacy, which
would enhance their preparedness for providing financial education. The material was developed so that it could be linked to
teachers' personal finances and their future plans, thus increasing perceived relevance and meaning. The ‘teacher-as-learner’ ap-
proach was found to enhance self-reported financial literacy and confidence in teaching, as well as more integration of financial
content in the classroom. However, the ownership feature was not evaluated in isolation. This implies that the study by Hensley et al.
(2017) is unable to provide direct evidence for the beneficial influence of ownership. Furthermore, while these are promising
findings, the lack of similar studies makes it impossible to replicate the effectiveness of the approach or to reveal complementary
efforts that could enhance its success.

4.4.4. Active learning
In the Family Economics and Financial Education (FEFE) project, teachers were invited to attend a training week in which one of

the activities was to write additional material for the programme (Haynes & Chinadle, 2007). This approach does not only give
substance to the concept of active learning, but also to ownership. In fact, it allows to stretch the ownership feature from being related
exclusively to the content of the TPD initiative (as in Section 4.4.3.), to the approach the teacher prefers to deploy in the classroom.
Haynes and Chinadle (2007) reported that expert teachers regularly adapted the curriculum based on their own classroom experi-
ences, and that the project as a whole was found to be effective. However, since no details were provided on the evaluation of the
professional development initiative, there is no direct evidence that the features of active learning and ownership contributed to this
success. While the benefits for teachers of active and experiential learning during professional development have generally been
established, few other financial education initiatives seem to have applied these methods. Exceptions are the studies by Batty et al.
(2015) and Hensley et al. (2017), whose TPD initiatives included active learning in the form of discussions about the programme's
lessons or money-related issues.

4.4.5. Duration
Of the articles that reported the duration of the professional development initiative, all lasted between a few hours and one week.

The majority, however, lasted only one day. Considering that, in general, at least fourteen hours of training is required to have a
lasting impact on teacher performance (Yoon et al., 2007), these are discouraging results. Studies have also recommended spreading
the activities throughout the year in the form of follow-up activities (Blank et al., 2008; Desimone, 2009; Guskey & Yoon, 2009). In
the context of financial education, teachers themselves appear to be in favour of a support network continuing after the initial TPD
initiative (Otter, 2010). However, the study by Asarta et al. (2014) is unique in inviting teachers back to keep them up to date on
financial affairs. A few other studies reported to have organised a follow-up activity, but this was in the form of an evaluation session
of the programme. Since none of the studies varied in duration and compared the effects of this, little can be concluded about the
influence of TPD duration. Interestingly, programmes in which teachers received only a few hours of training were still able to
improve student performance, and even in the longer run (e.g., Batty et al., 2015). A potential explanation for this finding is that the
implementation of financial education at a school could make a significant difference, despite the limited duration of the TPD
initiative.

4.4.6. Collective participation
Strong support for the integration of collective participation in financial education TPD initiatives was found by Otter (2010),

when teachers reported being in favour of peer interaction during professional development. In Pang (2010), two groups of teachers
were formed in which teachers co-designed financial literacy classes. The study examined the effects of these classes on student
performance, but did not assess teacher learning. Collective participation was also included in studies by Batty et al. (2015) and
Hensley et al. (2017), though to a lesser extent than in Pang (2010), since it took the form of small group discussions. The results of
Batty et al. (2015) showed that after the TPD, 85% of the teachers felt either mostly or very prepared to teach the lessons. Fur-
thermore, students gained knowledge of financial topics, which provides support for the effectiveness of the programme as a whole.

4.4.7. Implications for TPD
Reviewing the literature on the key features of TPD revealed some consistent findings. Since few studies on financial education

described the details of the TPD initiative, there is little evidence on the integration of the key features. Furthermore, none but one of
the studies evaluated the TPD initiative in isolation, which inherently implies that the effects of the separate features were not
examined either. Consequently, there is a need for future research that separates the key features and compares the effects on teacher
quality, teaching behaviour, and student learning. This would allow to gain insight into how the features should be integrated to
optimize the effectiveness of TPD initiatives.

An alternative perspective for future research concerns examining the potential of professional learning communities (PLCs) as a
form of TPD in financial literacy education. This is in line with growing evidence on the benefits of bringing teachers together in
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learning environments in which they are triggered to learn from and with each other (Muijs et al., 2014; Schelfhout, 2017; Stoll,
Bolam, McMahon, Wallace, & Thomas, 2006). Admiraal, Lockhorst, and van der Pol (2012) identified the following main components
of PLCs: the development of a group identity, a common teaching domain, shared goals and room for interaction. A major benefit of a
PLC is that all key features of the general TPD model can be integrated (Binkhorst, 2017). Besides that collective participation is
inherently included, PLCs often aim to translate teachers' knowledge into classroom practice, so that content knowledge and ped-
agogical knowledge are both part of the TPD (Binkhorst, 2017; van Keulen, Voogt, van Wessum, Cornelissen, & Schelfhout, 2015).
PLCs can also integrate active learning methods, for example when teachers co-create educational material (van Keulen et al., 2015).
In addition, teachers are likely to experience feelings of ownership and coherence, since they can influence the content and process of
the professional development, aligning it with their own goals and with those of their students (Binkhorst, 2017). Since teachers meet
on a regular basis and over longer periods of time, PLCs also allow for sustained duration (Binkhorst, 2017; Vangrieken, Meredith,
Packer, & Kyndt, 2017). Especially since financial education teachers reported being in favour of interaction with colleagues during
professional development (Otter, 2010), future studies are encouraged to set up PLCs and to evaluate their effects on teacher quality,
teaching behaviour and student learning.

4.5. Contextual factors in financial literacy education

Finally, teacher professional development always takes place within a certain educational context (Timperley, 2008). These
contextual factors play an important role in the development of TPD initiatives as they influence teacher quality, teaching behaviour
and the extent to which student learning goals can be reached (Desimone, 2009; Merchie et al., 2016).

4.5.1. Educational policy
4.5.1.1. Discussion of literature. One educational policy with implications for TPD concerns the place of financial education in the
curriculum. Farinella, Bland, and Franco (2017) demonstrated that a stand-alone money management subject could not be associated
with increased financial literacy levels, while the inclusion of this content in another subject was found to be influential. This partly
contrasts Parrish and Servon (2006), who state that at primary school level, financial education could be integrated in different
subjects, while at secondary school level, a stand-alone subject would be recommended. Walstad, Rebeck, and Richard (2010) found
that programmes for secondary school students can significantly improve financial literacy, regardless of which subject they are
integrated in.

Both cross-curricular and stand-alone approaches have advantages. The former approach might be easier to implement in already
overcrowded curricula. This is especially relevant since in financial education, lack of time is considered one of the most challenging
aspects (Klemme, 2002; Neill et al., 2014). Furthermore, this approach enables the subject matter to be taught in a more structured
manner, and over multiple school years (Van Campenhout et al., 2017). From a TPD point of view, however, providing a specific type
of education as a stand-alone subject is considered as more efficient. This will be elaborated on in Section 4.5.1.2.

Another aspect on the policy level that plays a role in the development of TPD is the setting of academic standards. In the financial
education context, a lack of standards is often reported as a reason for teachers not to engage in teaching financial matters (Godsted &
McCormick, 2007). Several suggestions have been made with respect to the development of such standards. For example, Tennyson
and Nguyen (2001) found that specifically described standards for financial education programmes increase student learning to a
larger extent than standards described in broader terms.

4.5.1.2. Implications for TPD. The eventual decision of policy makers on whether financial education is provided cross-curricularly or
as a stand-alone subject, influences the setup of TPD initiatives. In particular, developing initiatives for teachers who teach similar
subjects and have similar backgrounds is likely to be less challenging than catering for a wider variety of teachers, which is the case in
a cross-curricular setup. With regard to financial education, it has been demonstrated that teachers from different disciplines vary in
their beliefs on, for example, the content that should be covered (Loibl & Fisher, 2013). Still, Baron-Donovan, Wiener, Gross, and
Block-Lieb (2005) showed the feasibility of training teachers from a variety of backgrounds to provide financial education.

Similar as for the place of financial education in the curriculum, the academic standards ultimately set by national authorities
provide an important starting point for the development of TPD initiatives. By prescribing which teachers should eventually provide
financial education and which student learning goals should be reached, educational policy strongly impacts the implementation of
financial education itself, as well as the related TPD.

4.5.2. School and class characteristics
4.5.2.1. Discussion of literature. A variety of factors at the school and class level influence teachers' access to TPD, as well as its setup,
content and effectiveness. At the school level, the general characteristics that could be identified include school leadership, school
climate, school size and the socioeconomic status of a school (Goldhaber, 2002; Merchie et al., 2016; OECD, 2014b). In the context of
financial education, the difference between private and public schools has been examined in particular (e.g., Bover, Hospido, &
Villanueva, 2018). Previous research in financial education emphasised the importance of classroom context, since the classroom is
the place where “values, beliefs, attitudes, expectations and motivations about money are stimulated […], or further verified or
challenged” (Danes et al., 2013, p. 23).

4.5.2.2. Implications for TPD. None of the studies derived from the literature review mentioned whether TPD initiatives paid
attention to school and class characteristics. While part of the characteristics are external factors for teachers, on which they have
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little influence, it could be advantageous to train teachers on how these could best be dealt with. For example, TPD initiatives could
focus on dealing with variations in class sizes, facilitating a safe classroom climate, or dealing with the heterogeneity of students in
terms of socioeconomic status, prior knowledge, or interests (Castelein et al., 2016). These initiatives could be inspired by TPD
initiatives on differentiated instruction (see Section 4.5.4).

4.5.3. Teacher characteristics
4.5.3.1. Discussion of literature. Teachers' individual characteristics play a role in their responses to professional development
(Desimone & Garet, 2015). Examples of general characteristics are age, gender, educational level, subject(s) taught, income and years
of teaching experience (Hensley et al., 2017). In the context of financial literacy, other relevant aspects include a background in
financial affairs acquired during the study, and experience of providing financial education (Sasser & Grimes, 2010; Way & Holden,
2009).

4.5.3.2. Implications for TPD. Since the characteristics described above result in different teacher responses to TPD, previous
literature recommended to organise differentiated TPD initiatives (Desimone & Garet, 2015). This would be an effective strategy to
ensure that all participating teachers, despite differences in background, eventually develop the knowledge, beliefs, attitudes and
skills necessary to provide financial education.

4.5.4. Student characteristics
4.5.4.1. Discussion of literature. The increasing diversity in student populations implies that students bring different realities to
school, so that teachers need to be able to respond to a variety of different learning contexts (Danes et al., 2013; Tomlinson &
Strickland, 2005). General factors that may vary between students include prior knowledge, interests, motivation, cognitive skills and
the learning profile (Castelein et al., 2016; Mandell & Klein, 2007). There are a number of characteristics that are specifically relevant
in financial education.

Financial inclusion could be defined as the access to and use of a range of appropriate financial products and services (OECD,
2016b). In a broader sense, it can be regarded as the extent to which a student has experience with money and financial products.
This experience may exist in the form of having a bank account, receiving money gifts, or earning a salary from a student job (da
Silva, Dal Magro, Gorla, & Nakamura, 2017; OECD, 2014a, 2017; Sohn, Joo, Grable, Lee, & Kim, 2012; Valentine & Khayum, 2005).
Since financial inclusion makes students more confident with regard to using financial products, and provides an incentive to learn
more about financial matters, positive correlations exist between financial literacy and financial inclusion (OECD, 2017).

Socioeconomic status (SES) is typically considered as a combination of parents' education and profession, wealth in the sense of
having certain properties, and access to educational resources such as books (OECD, 2014a, 2017). Another aspect regularly con-
sidered, is whether there is a discrepancy between the language spoken at home and the one spoken at school (OECD, 2014a, 2017;
Riitsalu & Põder, 2016). In all countries participating in PISA, students with a higher SES scored higher on financial literacy than
those with a lower SES (Lusardi, 2015). This relation between SES and financial literacy was shown to be less strong among ele-
mentary school children (Sari, Fatimah, & Suyanto, 2017).

Two other influential factors are self-efficacy and self-confidence. Self-efficacy can be described as a person's confidence that his
or her actions will eventually result in positive outcomes (Van Campenhout et al., 2017). It is assumed that higher levels of self-
efficacy result in increased levels of desirable financial behaviour, especially when unexpected events occur (Van Campenhout et al.,
2017). Arellano, Cámara, and Tuesta (2014) demonstrated that self-confidence in seemingly rather unrelated areas (such as study
results and the student's place at school), can still correlate positively with financial literacy scores.

One of the characteristics most often examined in relation to financial literacy is gender. Evidence for the impact of gender on
financial literacy scores is mixed. Agnew and Cameron-Agnew (2015) found support for PISA results, demonstrating that gender does
not seem to have a significant influence on the financial literacy test scores of 15 year-old students (OECD, 2017). In contrast,
Arellano, Cámara, and Tuesta (2015) showed that girls score worse than boys in the same age category. This in turn supports earlier
studies (e.g., Lusardi, Mitchell, & Curto, 2010) indicating that women perform less well than men.

4.5.4.2. Implications for TPD. The existing literature on financial literacy provides a clear overview of specific characteristics that
may differ between students. The differences between students might be considered as a threat or as a strength, depending on
whether teachers are able to use these differences to improve the learning process. To prevent teachers from following a one-size-fits-
all approach (Totenhagen et al., 2015), it is important that TPD initiatives make teachers aware of the variety of factors that influence
students' financial literacy levels, and that they develop teachers' skills so that they will integrate differentiated instruction in their
teaching behaviour.

5. Discussion

Given the importance of financial literacy for people's well-being, and given the considerable room for improvement in financial
literacy levels among youth, national authorities are increasingly integrating financial education in schools (OECD, 2014b; 2016a,
2017). Although teachers play a major role in the transfer of financial knowledge, attitudes and behaviour, too little attention has
been paid to teacher professional development. This systematic literature review contributes to existing literature by examining
which elements are essential to effective teacher professional development in a financial literacy education context. A revised pre-
sentation of the general TPD model by Merchie et al. (2016), which emphasises the interactivity of the model's components, served as
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a basis for the review.
Based on previous studies, this review suggested a few teaching behaviours to indicate how teachers can design financial literacy

education. To prepare students for future financial decision-making, teachers should aim at developing students' financial attitudes
and behaviours, rather than focusing too narrowly on increasing their knowledge. However, existing literature did not elaborate on
how TPD initiatives could develop the required pedagogical knowledge and skills to apply this instruction practice. Another sug-
gestion concerns introducing experiential learning both inside and outside the classroom. The results of the review indicate that many
financial education programmes tested previously included forms of experiential learning. Studies also recommend aligning financial
subject matter with students' everyday lives, and emphasise the importance of differentiated instruction. However, similar as for the
previous suggestion, existing literature does not provide insight in how teachers should be trained to integrate these aspects in their
teaching.

The review has resulted in a coherent picture of the quality required of teachers. Earlier research finds almost unanimously that
the financial knowledge of teachers, and students in teacher education programmes, is insufficient to teach financial matters. TPD
efforts and financial training are required to increase teachers' (pedagogical) content knowledge and to additionally improve teacher
efficacy. Multiple studies revealed teachers to be in favour of engaging in professional development. However, there is a lack of
literature examining teachers’ attitudes towards the integration of differentiated instruction in financial education. In addition,
teachers' current skills regarding financial education have not been directly assessed yet. The extent to which TPD initiatives should
focus on developing teachers' skills, in addition to enhancing knowledge and changing their attitudes and beliefs where necessary,
remains unclear.

This review further revealed that few studies described the TPD initiative in detail, such that it is unknown whether and how the
general TPD model's key features were integrated. Additionally, the majority of studies evaluated the programme as a whole, rather
than the TPD initiative or isolated features. This implies that to date, there is little insight in how the key features should be
integrated to optimize the effect of TPD on teaching quality, teaching behaviour and student learning. While the ‘teacher-as-learner’
approach, combining the key features active learning and ownership, seemed promising, a lack of similar studies makes it impossible
to replicate the effectiveness of the investigated approach, or to reveal complementary efforts that could enhance its success. An
alternative suggestion for future research is the setup and evaluation of PLCs as a form of TPD, since all key features can be in-
tegrated.

Finally, this review provided an overview of the educational context of financial literacy education and its implications for TPD.
The results demonstrate that the place of financial education in the curriculum and in academic standards serves as a starting point
for the development of TPD initiatives. In addition, it was shown that the influence of school and class characteristics on teachers'
access to TPD, as well as TPD effectiveness, has not yet been investigated in the context of financial education. In contrast, factors at
the personal level were shown to have received extensive attention. Since differences in teacher characteristics could result in
different responses to TPD in terms of teaching quality, teaching behaviour and student learning, previous literature suggested to
design differentiated TPD initiatives. Furthermore, we observe that a large part of the literature assessed the factors that influence
students' financial literacy, which might create a knowledge base for further TPD initiatives. In particular, to be able to handle
student differences in aspects such as financial inclusion and socioeconomic background, it is important that TPD initiatives train
teachers to integrate differentiated instruction in their teaching behaviour.

6. Future research

The results of this review indicate that clear evidence exists with regard to student learning goals in financial education, desirable
teaching practices, required teacher quality and the contextual factors that play a role. However, they also reveal that existing
literature tends to be scarce in describing TPD initiatives in financial education, and rarely evaluates the impact of TPD. As a result,
there is a lack of studies systematically investigating the effectiveness of TPD initiatives – especially when it comes to the key features
of the general TPD model. This implies that, despite the clear need for TPD in financial literacy education, there is currently little
insight into how initiatives should be designed. In terms of future research, this review provides two broad avenues.

First, the review demonstrated the need for future studies that investigate the effectiveness of various types of TPD initiatives,
which differ in how the key features are implemented. Harter and Harter (2012) is unique in comparing two different types of TPD
initiatives in financial education, and demonstrated that both a teacher workshop and a graduate course in personal finance resulted
in enhanced student scores compared to students whose teachers did not engage in TPD. While this research design allowed them to
make a highly relevant contribution to the literature, it would be insightful if future studies would additionally investigate the
influence of more subtle differences between initiatives, by slightly varying the implementation of the TPD key features (Desimone &
Garet, 2015).

Second, as few studies provide details on the TPD initiatives in financial education programmes, future studies are encouraged to
elaborately report on the design and content of the initiative. The importance of this aspect is demonstrated using the study by
Swinton, DeBerry, Scafidi, and Woodard (2007) as an example. Their findings demonstrated that students whose teachers had
attended a personal finance instruction workshop outperformed students whose teachers had not attended this workshop. This is one
of the few studies that used empirical data to confirm the relevance of TPD in financial literacy education, but few details were
provided on the setup of the TPD. As a result, the initiative's design could not be replicated or improved upon by other studies, which
prevents benefiting from progressive insight.
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