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Abstract   
This is developmental research with the purpose of elucidating the methodology used to 
design a financial education training module for secondary school mathematics teachers. 
Currently, the Ministry of Education Malaysia and Bank Negara Malaysia have entered into a 
partnership to integrate financial education into the school curriculum. However, there is a 
lack of specialised modules on teaching financial education for secondary school mathematics 
teachers. Appointed mathematics teachers need to have specific training modules to enable 
them to perform quality teaching strategies. Thus, this study proposes a design research 
approach, Design and Development (DDR), that is, a research approach to multi-method 
development. Using DDR, this study will go through three phases of study and use several 
different study tools in each phase. The involvement of study participants from expert groups 
and user groups can provide a variety of inputs and take into account the needs of the 
module. Therefore, the findings provided useful evidence of potential in designing and 
developing a financial education training module for secondary school mathematics teachers. 
Keywords: Financial Education, Design and Development (DDR), Training Module, 
Mathematics  
 
Introduction 
Financial education should be applied to every individual, including young people who are still 
learning to achieve financial well-being when they become adults. Financial education is an 
important element of the 21st Century, and a financially literate society plays a role in the 
development and economic stability to build a prosperous nation (OECD/INFE, 2018). Many 
nations have created initiatives to incorporate financial education (FE) material into the 
school curriculum in response to the low levels of financial literacy among young people 
(Güvenç, 2017; Julius et al., 2020; McGregor, 2018; Salas-Velasco et al., 2020).  While adults 
make the majority of financial choices, it is recognised that financial literacy must be fostered 
in schools to ensure that pupils gain the skills necessary to handle their finances successfully 
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in adulthood (Novieningtyas, 2018). The application of the elements of Financial Education 
aims to form the future generation capable of making wise financial decisions, practising 
ethical financial management and being skilled in managing financial affairs responsibly 
(Ministry of Education Malaysia, 2018). The implementation of financial education is covered 
in the Curriculum and Assessment Standards Document (DSKP) for the Primary School 
Standard Curriculum (KSSR) and the Secondary School Standard Curriculum (KSSM). This 
aligns with the National Financial Literacy Strategy 2019-2023, which sets out key strategies 
to extend the basic elements of financial education in the school curriculum from preschool, 
primary school to secondary school (Financial Education Network, 2019). 
Ministry of Education Malaysia has taken a comprehensive step by integrating financial 
education elements in the Curriculum and Assessment Standards Document (DSKP) Primary 
School Standard Curriculum (KSSR) and Secondary School Standard Curriculum (KSSM) 
through several subjects, including mathematics. This effort aims to develop Malaysians who 
are financially literate and able to manage their finances wisely and effectively. Financial 
education has been introduced at the secondary school level through a new topic in the 
Mathematics curriculum, namely Consumer Mathematics: Investment Savings, Credit and 
Debit starting 2017 for form three students. Consumer Mathematics learning is continued 
into the following year through the topic of Financial Management in form four. During form 
five, students are introduced to the topic of insurance and taxation. 
Teaching and learning of Consumer Mathematics topics apply many problem-solving 
questions that require students to think outside the box. If observed, this topic of Consumer 
Mathematics highlights things that are very synonymous and directly related to daily life. For 
example, pupils will be educated and taught about the different types of savings and their 
calculations. It is hoped that they will be able to know the types of investments such as stock 
investments, real estate, and unit trusts even at an early stage to be better prepared before 
entering the world of work. In addition, there is also a discussion on the pros and cons of using 
credit cards and personal loans. At the end of the lesson, students are expected to be able to 
apply and evaluate their knowledge related to prudent financial management for their future 
(Ministry of Education Malaysia, 2018). 
 
Problem Statement 
In PISA 2018, the OECD defines financial education as a process that enables financial 
consumers to increase their understanding of financial products, concepts, and risks. Through 
proper information, guidance and advice, they can develop skills and confidence to become 
more aware of risks and opportunities. This also includes being able to make wise choices, 
know the channels for seeking help and take effective actions to improve their financial well-
being (OECD & GFLEC, 2018). Financial literacy is an international level assessment in PISA 
taken by Malaysian students aged 15 years and above, starting with the PISA cycle 2021 
(Ministry of Education Malaysia, 2018). The OECD (2018) reported the results of a financial 
literacy assessment involving approximately 29 000 15-year-old students in 13 OECD 
countries and economies (Australia, Belgian Flemish Community, Czech Republic, Estonia, 
France, Israel, Italy, New Zealand, Poland, The Slovak Republic, Slovenia, Spain and the United 
States) show still low levels of financial education among students. This report is in line with 
the findings of previous studies that found the level of financial literacy of secondary school 
students is low (Amagir et al., 2019; Arceo-Gómez & Villagómez, 2017; Belás et al., 2016; 
Butters et al., 2012; Cameron et al., 2014; Helen & Ιlias, 2019; Liu et al., 2019) whereas basic 
knowledge of finance is important for students to plan good financial management. 
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The aspect of prudent financial management among Malaysians is currently at an alarming 
level. Individuals from the younger generation were found to fail to manage and administer 
finances and were more likely to have financial problems (Malaysian Department of 
Insolvency, 2020). According to statistics from the Malaysian Department of Insolvency, 
64,632 Malaysians aged between 18 and 44 have been declared bankrupt in the last five years 
(AKPK, 2018). They were declared bankrupt due to vehicle hire purchase debts, failure to 
repay housing loans, excessive credit card debt, failure to settle personal and business loans, 
and those who are guarantors to corporate and social. This bankruptcy shows that young 
people are still unable to take appropriate steps to avoid becoming bankrupt at such a young 
age. Therefore, the question is raised about the level of financial literacy of young people in 
this country, namely whether they are competent enough in managing their finances. 
MOE strives to address the problem of financial literacy among the younger generation. Still, 
these efforts are in vain without the support, cooperation and close collaboration of parents, 
teachers and students (Financial Education Network, 2019). Studies abroad report that 
teachers and parents are not ready to deliver financial management education to high school 
students. This is because they themselves lack the formal training to deliver financial 
management education. Teachers were found to be unprepared and unconvinced to teach 
about financial management education, where only one-third of teachers considered 
themselves competent enough to provide financial education (De Beckker et al., 2019). A 
research finding by Sawatzki and Sullivan (2017) also points to teachers being aware of the 
importance of delivering financial management education to students with learning 
difficulties. Still, they admitted to having difficulty in conveying information. Teachers 
perceive they lack teaching experience and need to prepare for better financial literacy and 
teaching so that students gain more meaningful and valuable educational experiences (Ferrer, 
2018; Henning & Lucey, 2017; Imelda et al., 2017; Matheson et al., 2020). The above finding 
is consistent with the study by Tanase and Lucey (2017) examined that the majority of pre-
service teachers have a narrow or moderate concept of the relationship between 
mathematics and financial literacy. Thus, there is a need to understand mathematics and 
financial terminology. 
A similar finding was obtained in Malaysia, where most teachers and parents seem less 
prepared to deliver financial management education to school children. Several studies have 
revealed that some teachers have poor financial behaviour patterns (Aladdin & Ahmad, 2017; 
Zaimah et al., 2012). Additionaly, Compen et al (2021) study suggested that financial literacy 
exposure to teacher students should be more extensive such as holding financial literacy 
workshops to strengthen the knowledge and skills of teacher students. In addition, most 
teachers (81.5.7%) stated that there should be a financial management education module 
specific to the topic of consumer mathematics: financial management in form 4 (Ramli & 
Mohd Tajudin, 2021). 
Therefore, it is important to develop financial education training modules for secondary 
school mathematics teachers. Teachers can educate secondary school students to help them 
manage finances well when they become adults. This study was conducted to provide a clear 
picture to researchers and educational policymakers about developing a mathematics finance 
education training module for secondary school mathematics teachers conducted based on 
design and development research (DDR) methods. 
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Methodology 
The study design is the main planning and strategy in answering the research questions 
submitted through data collection and analysis procedures (Cohen et al., 2017).  This study 
was conducted using Design and Development Research (DDR). Moreover, Richey and Klein 
(2007) backed this DDR approach, who explained that a development study covers an orderly 
and systematic process. DDR can be used to test the theory and the practical applicability of 
a model, module or product. Therefore, the study uses an approach. This DDR is also said to 
be suitable for the design development of various fields of study, including learning strategies, 
program development, model development and product development (Beram et al., 2020; 
Jamil et al., 2015).  
DDR approach directly involves problem-solving criteria, guided by literature and empirical, 
as well as being able to contribute something to the development field of science. This 
statement is further confirmed by Richey and Klein (2007), who explained that this DDR-based 
study had to go through four phases of a study comprehensive namely: 
 The needs analysis phase is the first phase, 
 The design phase as the second phase, 
 The development phase is the third phase, and 
 The usability assessment or testing phase becomes the fourth phase. 
However, in practice, this study was conducted through three phases, namely, by combining 
the second and third phases as a study phase as suggested by (Siraj et al., 2013). Therefore, 
this condition does not affect the procedure and the number of phases studies such as those 
presented by Richey and Klein (2007) for DDR -based studies. Tracing this development-based 
study, Richey et al (2004); van den Akker et al (2006) concluded that developmental studies 
could be classified into first and second types. The first type involves the development of a 
product or program-specific, while the second type involves the development of processes, 
equipment or models. The basic framework of the methods used in the DDR-based study can 
be shown in Table 1 as follows: 
 
Table 1.  
Summary of Design and Development Research Accordingly to the Phase 

Sources: Adapted from Richey and Klein (2007, p. 46) 

Type of Research  Project Emphasis Research Methods Employed 

Product & Tool 
Research 

Comprehensive Design 
& Development Projects 

Case study, Content Analysis, Evaluation, 
Field Observation, In-Depth Interview 

Product & Tool 
Research 

Phases of Design & 
Development 

Case Study, Content Analysis, Expert 
Review, Field Observation, In-Depth 
Interview, Survey Product 

Product & Tool 
Research 

Tool Development & Use Evaluation, Expert Review, In-Depth 
Interview, Survey 

Model Research Model Development Case Study, Delphi, In-Depth Interview, 
Literature Review, Survey, Think-Aloud 
Methods 

Model Research Model Validation  Experimental, Expert Review, In-Depth 
Interview 

Model Research Model use Case Study, Content Analysis, Field 
Observation, In-Depth Interview, Survey, 
Think-Aloud Methods 
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Table 1 shows the types of studies, approaches and methods used in performing studies using 
DDR. Based on Table 1, it can also be seen that using DDR and research can be done by 
applying several research methods in accordance with the objectives and questions of the 
study posed. Obviously, DDR allows the use of various research methodologies, either 
qualitatively, or quantitative, or a combination of both, in each phase of the study (Richey & 
Klein, 2007). Nowadays, other methods can also be implemented in DDR studies, including 
Fuzzy Delphi Method (FDM), Interpretive Structural Modeling (ISM), Nominal Group 
Technique (NGT), Partial Least Square Structural Equation Modeling (PLS-SEM), Structural 
Equation Modeling (SEM), Analytical Hierarchal Processing (AHP), and Social Networking 
Analysis (SNA) (Siraj et al., 2013). 
To achieve the goal of developing a module, Richey and Klein (2007) suggests using a multiple 
method approach in each phase of the study. DDR -based studies also emphasise the validity 
of the model through either internal or external validations. Validity of the interior of the 
developed model can be obtained either through view experts, document usability or 
research on model components. Internal validity refers to the validity of the components of 
the model developed (Siraj et al., 2020).  
As for external validity, it is obtained through field evaluation or experimental testing. 
External validation was performed to assess the impact of the model developed (Richey & 
Klein, 2007; Siraj et al., 2013). Along with the above DDR related statements and highlights, 
this study is framed using three study phases. This includes the needs analysis phase, design 
and development phase, and usability testing phase of the model. The study design process 
of the development of this financial education training module can be illustrated in Table 2 as 
follows: 
 
Table 2.  
Summary of Design and Development Research Accordingly to the Phase 

Research Phase  Instruments Data Analysis  Expected outcomes  

Phase one:  
Need Analysis 
Phase  

Quantitative: 
Survey 

Data analysis are using 
Statistical Package for Social 
Science (SPSS) Version 27.0. 
Interpretation means 
analysis was used to 
determine the teachers need 
financial education training 
module  

Finding shows 
teachers are in need 
Regarding financial 
education training 
module.  

Phase two:  
Design and 
Development  

Fuzzy Delphi 
Method (FDM)  
FDM 1-Main 
Constructs  
FDM 2- Elements in 
main constructs. 

Threshold (d) ≤0.2  
Experts’ consensus 
percentage 
 ≥ 75% and α-cut ≥ 0.5 

Design and 
development 
prototypes of the 
financial education 
training module.  

Phase three: 
Evaluation Phase  

Nominal Group 
Technic (NGT)  

The researcher will collect 
the data through NGT 
evaluation session 

Show expert 
agreement of more 
than 70% against all 
items found in the 
financial education 
training module. 
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The participants in this study were instructors, secondary school mathematics teachers and 
experts in the field of mathematics, financial education, curriculum and pedagogy. Adequate 
sample size or more precise sample strength should be a primary priority when designing a 
study. As defined by Cohen et al (2017), purposive sampling entails the deliberate selection 
of typical subjects who exhibit specified characteristics, comprehend, and possess 
information about the feature being examined. In this study, respondents in the need analysis 
phase are 67 secondary school mathematics teachers using purposive sampling. Phase 2, 
design and development, is the most critical in the DDR approach. This phase's primary 
objective is to design and develop a financial literacy training module for secondary school 
mathematics teachers. According to Adler and Ziglio (1996), the optimal number of experts 
to use in the Delphi technique is between ten and fifteen if there is a high degree of 
consistency across experts. At the same time, Jones and Twiss (1978) believe that there might 
be as many as ten to fifty specialists (Jamil & Noh, 2020). Therefore, the researcher will pick 
a total of 12 experts for this study, including curriculum experts, speciality university lecturers, 
teacher training college lecturers, mathematics experts, and financial education experts. The 
evaluation phase is the final stage of the DDR approach. According to Richey and Klein (2007), 
this phase will assess the applicability and usability of the financial education training module. 
In this phase, the researcher used 30 experts Mathematics teachers as a sample; in Modified 
Nominal Group Technic (NGT). A fuller description of the NGT and its uses in a wide range of 
contexts is provided elsewhere (O’Neil & Jackson, 1983). 
 
Discussion 
There are numerous techniques for developing a financial education training module. For 
example, studies can be undertaken using qualitative, quantitative, or a combination of 
qualitative and quantitative methodologies (mix method). However, after reviewing the 
pertinent literature and academic perspectives, it was determined that this design and 
development (DDR) study-based study might also be used as a method for developing the 
required module. The DDR-based investigations were found to be comprehensive, empirical, 
and systematic, utilising a variety of approaches throughout the research (Richey & Klein, 
2007). 
It is obvious that each phase of the study will employ a single strategy to address the research 
objectives given. Indirectly, DDR is believed to be capable of resolving difficulties in certain 
circumstances (Siraj et al., 2013) and may be customised utilising cutting-edge research tools 
such as FDM, NGT, ISM, AHP, and SEM. However, DDR is still compatible with conventional 
quantitative or qualitative methodologies, as long as the study sample is either a user group 
or an expert group. Therefore, this training module development study will be able to add 
value to existing research methodologies by methodically including more DDR approaches 
and utilising a variety of research instruments. 
 
Conclusion 
To summarise, the design and development approach was used to create a financial 
education training module for mathematics teachers in order to tell policymakers about 
prospective teaching resources sought or envisioned by teachers who align with 21st-century 
abilities. The findings of this study will raise teachers' knowledge of the value of financial 
education training modules as a new source of teaching and learning as well as tools for their 
pedagogies. The three key aspects of the PST framework are taken into this study. The DDR 
approach enables the expansion and improvement of current knowledge in the numerous 
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subjects examined. This training module also takes into account the Malaysian culture and 
demands, which may differ from those in the west. 
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