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Abstract

Financial numeracy plays a critical yet underexplored role in vocational education, where
students must navigate both professional and personal financial realities. This study examines
the integration of financial concepts in mathematics courses across nine vocational colleges in
Ontario, Canada. Through curriculum analysis and instructor interviews, we identify a stark
divide between formal mathematics courses, which emphasize abstract principles, and numeracy
courses, which focus on applied workplace contexts. Despite the prevalence of financial
decision-making in professional environments, only 26 out of 797 mathematics courses
explicitly incorporate financial topics. These topics are unevenly distributed, with formal
mathematics courses prioritizing personal finance applications, while numeracy courses
contextualize financial concepts within vocational practice.

Interviews with mathematics instructors revealed two pedagogical orientations:
“mathematicians” who approach financial concepts through formal mathematical models and
“vocational educators” who emphasize financial concepts as a tool for workplace decision-
making. While instructors acknowledge the importance of financial education, its integration
remains fragmented, often dependent on individual teaching philosophies rather than a cohesive
institutional strategy. Our findings highlight the need for vocational programs to bridge the gap
between formal mathematics and workplace numeracy by embedding financial topics more
explicitly within technical training. We argue that financial numeracy should extend beyond
professional preparation to include critical engagement with broader economic structures,
empowering students as both workers and citizens. Addressing this gap requires intentional
curriculum design and professional development for instructors to ensure financial education
aligns with the realities of vocational graduates’ careers.

Keywords: financial numeracy, vocational education, workplace mathematics, college
mathematics, financial literacy, numeracy practices.

Introduction

Financial decision-making plays an increasingly significant role in contemporary workplaces.
Workers across many professions must interpret financial information, evaluate costs, and make
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decisions involving budgets, pricing, compensation structures, or investments in tools and
materials. These activities often involve quantitative reasoning and therefore fall within the
broader domain of numeracy practices. Preparing individuals to navigate such situations is an
important challenge for vocational education, where students are expected to acquire the
knowledge and skills necessary to participate effectively in professional environments.

In addition to workplace responsibilities, vocational graduates must also manage their
personal financial lives as consumers, borrowers, and taxpayers. These multiple roles highlight
the importance of financial numeracy, understood as the ability to use mathematical reasoning
to interpret and act on financial information in personal, professional, and societal contexts.
Financial numeracy therefore represents an intersection between mathematics education,
financial literacy education, and workplace numeracy research.

Vocational colleges occupy a particularly important position in this landscape. In
Canada, colleges of applied arts and technology provide diploma, certificate, and applied degree
programs that prepare students for employment in fields such as trades, hospitality, engineering
technologies, health sciences, and information technology. Students enrolled in these programs
are typically young adults between the ages of 18 and 25, although mature students are also
common. Mathematics courses offered within these programs often serve as foundational
courses designed to support students’ quantitative reasoning in their chosen professions.

Research on vocational mathematics education has long highlighted tensions between
formal academic mathematics and the forms of mathematics used in workplace practices.
Studies have shown that mathematics courses in vocational settings frequently emphasize
abstract mathematical content while paying limited attention to the contextualized quantitative
reasoning required in professional environments (Williams & Wake, 2007, Wake, 2014).
Similar concerns have been raised in research on financial literacy education, which often calls
for greater integration of authentic financial contexts into mathematics teaching (Blue et al.,
2018; Sawatzki et al., 2024). More broadly, scholars have emphasized the importance of
designing educational experiences that make workplace mathematics visible and meaningful for
students in vocational programs (Frejd & Muhrman, 2022; Sundtjenn, 2021).

Despite these insights, relatively little empirical research has examined how financial
numeracy is incorporated into vocational mathematics curricula. In particular, it remains unclear
to what extent financial topics appear in mathematics courses within vocational colleges and
how instructors interpret the role of financial reasoning in their teaching. Understanding these
issues is important because mathematics courses often provide one of the few opportunities for
students in non-business vocational programs to engage with financial reasoning during their
studies.

This study addresses this gap by examining the integration of financial numeracy within
mathematics courses in vocational colleges in Ontario, Canada. It focuses specifically on
mathematics courses serving vocational programs outside business and accounting disciplines,
where financial topics are typically addressed more explicitly. By analyzing both curriculum
documents and instructors’ perspectives, the study aims to understand how financial numeracy
is positioned within vocational mathematics education.

In this article, we seek to answer two research questions: a) To what extent is financial
numeracy integrated into mathematics courses in vocational colleges? and b) How do
mathematics instructors conceptualize and teach financial numeracy within these courses? To
answer these questions, the study combines curriculum analysis of mathematics courses offered
in nine colleges with interviews conducted with mathematics instructors teaching in these
institutions.
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The study contributes to research on vocational mathematics education in three ways.
First, it provides a systematic mapping of the presence of financial numeracy within
mathematics courses across multiple vocational colleges. Second, it identifies two distinct
orientations among instructors regarding the teaching of financial numeracy: one emphasizing
formal mathematical modelling and another emphasizing workplace practices. Third, the study
reveals a divide between personal financial literacy and workplace-oriented financial numeracy
within vocational mathematics curricula.

By examining both curriculum structures and instructor perspectives, the study
contributes to ongoing discussions about the relationship between formal mathematics and
workplace numeracy in vocational education. Understanding how financial numeracy is
positioned within mathematics courses can help educators and institutions design learning
experiences that better reflect the financial realities students will encounter in their professional
and personal lives.

Workplace numeracy and college mathematics

The focus of this study is the incorporation of financial numeracy into mathematics courses in
vocational colleges in Ontario, Canada. Despite its practical importance, this integration remains
underexplored in the literature. Questions about the specific financial content being
incorporated, the pedagogical methods employed, and how mathematics instructors articulate
financial themes within their teaching are largely unanswered. In fact, this research gap extends
beyond vocational education to a broader lack of investigation into financial numeracy within
mathematics education at large, particularly in adult learning contexts. Yet, two key bodies of
research intersect with this topic: the numeracy practices enacted by professionals across
various vocations and the unique characteristics of mathematics education within vocational
colleges.

Studies investigating numeracy as a social practice in various professional and
geographical contexts reveal its deeply embedded and situated nature. Brown, Yasukawa, and
Black (2014) examined production workers in manufacturing companies implementing lean
production systems, highlighting how workers engaged in complex numeracy practices that
were often invisible to themselves, managers, and policymakers. These practices, such as those
involved in producing hearing aid shells, were shaped by workplace routines and organizational
expectations but remained under-recognized as essential components of the production process.
Kane (2018) explored the numeracy practices of kiwifruit orchard managers and urban recycling
operators in New Zealand, finding that these practices (e.g., estimation and spatial reasoning)
were seamlessly integrated into daily operations and influenced by social, environmental, and
cultural contexts. Yasukawa (2018) emphasized how workplace numeracy practices are shaped
by power dynamics, often reflecting the hierarchical and economic structures within
organizations.

These studies also expose the financial dimensions of numeracy practices, particularly
in contexts of precarity and exploitation. Kalman and Solares (2018) documented the
interactions between farmworkers and storekeepers in Mexican labor camps, showing how
workers used numeracy practices to document and contest debts in environments marked by
systemic inequality and distrust. These practices were embedded in everyday interactions and
served as strategies to mitigate exploitation, even among workers with limited formal education.
Similarly, Brown, Yasukawa, and Black (2014) identified the financial implications of
numeracy practices in manufacturing, where workers navigated reward and remuneration
systems tied to organizational policies. Angermeier and Ansen (2020) extended this
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understanding by examining debt-counseling professionals’ perspectives on the numeracy
practices of over-indebted individuals in Germany. They highlighted the complexity of financial
decision-making in precarious situations and underscored the importance of numeracy in
managing scarce resources and avoiding financially harmful decisions. Curdt, Schreiber-Barsch,
and Angermeier (2023) further emphasized the vulnerability associated with limited financial
means, exploring the numeracy strategies adults with learning difficulties or over-indebtedness
use to manage budgets, balance revenues and expenses, and navigate financial constraints.
These findings collectively reveal that numeracy practices are not just technical skills but
critical tools for economic survival, resistance, and adaptation within broader social and
financial contexts.

This body of evidence, although limited, illustrates that financial considerations are
integral to the daily practices of all vocational professions. Financial numeracy is inherently
connected to the constitution of these professions and cannot be separated from their practice.
For example, measurements in construction work, whether performed by architectural
technicians or construction crews, are invariably tied to project budgets and material constraints.
Similarly, decisions about aesthetic procedures among cosmetic technicians are closely linked
to cost and material procurement. However, it remains unclear to what extent vocational
programs explicitly incorporate such forms of numeracy into their curricula. This paper seeks to
explore this question with a particular emphasis on the curriculum and instructors’ perspectives.

The second body of research refers to mathematics education research in vocational
colleges, which has focused largely on a remedial interpretation of the courses offered by these
institutions. Most research has focused on addressing the apparent gap that students bring from
secondary education to these programs. Studies examining students in remedial or
developmental mathematics courses reveal the complexities of improving outcomes for
underprepared learners. Xu and Dadgar (2018) found that prolonged remedial sequences may
hinder students' likelihood of completing credentials, advocating for shorter developmental
mathematics sequences. Similarly, Zientek, Fong, and Phelps (2019) identified self-efficacy as a
critical predictor of success, emphasizing the role of mastery experiences in building confidence
among community college students in remedial courses. Fong, Melguizo, and Prather (2015)
highlighted individual characteristics and institutional factors, such as class size and
demographic influences, as significant to progression through developmental mathematics
sequences. Samuel and Warner (2021) demonstrated that interventions addressing mathematical
anxiety, such as those based on mindfulness and growth mindset, can enhance self-efficacy and
reduce anxiety, further supporting students’ success. These findings underscore the need for
tailored strategies that consider both structural and psychological barriers in remedial
mathematics education.

Furthermore, research on pedagogical approaches in mathematics courses stresses the
importance of aligning teaching strategies with student needs and contexts. Dalby and Noyes
(2015) advocated for embedding vocationally relevant mathematical problems in classroom
instruction to enhance engagement among vocational students. Mesa, Celis, and Lande (2014)
examined community college faculty’s teaching methods, categorizing approaches as
traditional, meaning-making, or student-supportive, and found that teaching approaches aligned
with classroom practices influenced student engagement. Additionally, Melguizo, Kosiewicz,
Prather, and Bos (2014) critiqued assessment and placement policies in developmental
mathematics, recommending improvements in technical expertise to enhance teaching
effectiveness. Collectively, these studies highlight the significance of pedagogical coherence
and context-sensitive teaching practices in fostering meaningful mathematics learning
experiences.
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Despite these insights, there is a notable lack of systematic analysis regarding the
content of vocational college mathematics courses and the extent to which they incorporate the
vocational nature of these programs. If students are placed in remedial courses to address
secondary education gaps, are they merely revisiting the same decontextualized, abstract
mathematics that previously failed them? Or are they engaging with numeracy practices that
mirror the real-world applications they will encounter in their careers? To engage in a
discussion of these questions, we propose a nuanced exploration that distinguishes between
formal mathematics (often perceived as remedial, universal, and abstract in vocational contexts)
and numeracy, which is contextualized, practice-based, and directly tied to professional
socialization. In the next subsection, we present a conceptual framework that supports this
exploration, offering a theoretical lens to analyze the interplay between formal mathematics and
vocational numeracy. This framework will guide our investigation into the extent to which
financial numeracy is incorporated into vocational programs and how mathematics instructors
articulate such an incorporation.

Locating college mathematics within numeracy education

We adopt the model developed by Geiger, Goos, and Forgasz (2015) to guide our interpretation
of financial numeracy in mathematics courses in vocational colleges in Ontario, Canada. This
model was specifically designed to identify opportunities for exploring numeracy across
disciplines, extending beyond the boundaries of formal mathematics (Geiger et al., 2014). Its
adaptability aligns closely with the objectives of this paper, as we aim to investigate the
vocational education incorporation of financial numeracy, a topic that inherently transcends the
confines of formal mathematics.

The model synthesizes the diverse perspectives on numeracy from a global context.
While definitions and theoretical approaches to numeracy vary, there is a common thread: the
articulation of mathematical ideas and practices within the specific spheres of social life in
which they arise. This connection reflects the importance of situating mathematical
understanding within real-world scenarios and vice versa, making the model particularly
suitable for exploring vocational numeracy.

As an analytical tool, the model provides five key categories for interpreting numeracy
events: the mathematical knowledge mobilized in each event, the tools used to enact numeracy,
the dispositions or attitudes toward using numeracy, the contexts in which numeracy occurs, and
the critical orientation to understand and act within each event. Figure 1 visually represents this
comprehensive numeracy model.

A . Citizenship
Dispositions

Tools

Mathematical Knowledge

Critical Orientation

Figure 1: numeracy model developed by Goos et al. (2014)
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For our analysis, we focus on two key categories: contexts and mathematical
knowledge, as they are directly relevant to understanding how financial numeracy is integrated
into vocational mathematics curricula and how instructors navigate its incorporation.

The contexts category situates numeracy within the intentionality behind certain
practices, allowing us to understand vocational workers as whole beings (and not limited to their
work). We distinguish contexts into personal, professional, and citizenship domains, allowing us
to explore how financial numeracy supports certain practices in various aspects of life. Personal
contexts include everyday financial tasks, such as budgeting, saving, or understanding interest
rates. Professional contexts involve financial numeracy as part of vocational practices, such as
cost estimation in construction or inventory management in retail. Citizenship contexts pertain
to broader societal participation, such as interpreting regulatory policies, union participation and
dues, or understanding financial implications of political choices. This tripartite distinction
enables us to analyze whether and how vocational mathematics courses address the multifaceted
financial numeracy demands students will face beyond the classroom.

The mathematical knowledge category, equally significant, highlights the nature of the
mathematical concepts being taught and their relevance to students' professional and personal
lives. We distinguish between formal and informal mathematical knowledge to capture the
spectrum of mathematical understanding present in vocational education. Formal mathematical
knowledge reflects traditional, structured mathematics often associated with university-level
education. It is abstract, generalized, and decontextualized, focusing on universal principles and
theories. Informal mathematical knowledge, by contrast, emerges from professional practices
and authentic applications. It is pragmatic, contextualized, and often learned through experience
rather than formal instruction. For instance, informal knowledge might include alternative
approaches to estimating quantities in a manufacturing setting or tackling costs in a small
business.

Figure 2 illustrates the conceptual relationship between contexts (reflective of the
purpose of financial numeracy) and mathematical knowledge (reflective of the approach to
financial numeracy) in our study. By analyzing the interplay between these two categories, we
aim to understand the extent to which financial numeracy in vocational mathematics courses is
meaningfully integrated and how instructors articulate this integration. Does the curriculum
emphasize decontextualized, formal mathematics, or does it bridge this knowledge with
informal, practice-oriented numeracy? Understanding this balance is critical to fostering
financial numeracy in vocational education.

Personal

Numeracy Formal mathematics

Professional

Figure 2: analytical framework of financial numeracy composed of mathematical knowledge and contexts
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Methods

This study adopted a qualitative research design combining curriculum analysis and semi-
structured interviews with mathematics instructors. The two data sources were selected to
address the study’s research questions from complementary perspectives. Curriculum analysis
allowed us to examine the extent to which financial numeracy appears in mathematics courses
offered in vocational programs, while interviews provided insights into how instructors
conceptualize and teach financial numeracy within those courses.

The study focused on public colleges located in the Greater Toronto Area (GTA) in
Ontario, Canada. Ontario’s colleges of applied arts and technology offer a wide range of
diploma, certificate, and applied degree programs that prepare students for employment in fields
such as trades, hospitality, health sciences, engineering technologies, and information
technology. Students enrolled in these programs are typically young adults between the ages of
18 and 25, although mature students are also common. Mathematics courses in these programs
often serve as foundational or supporting courses designed to prepare students for the
quantitative demands of their future professions.

The research consisted of two phases: (1) a curriculum analysis of mathematics courses
offered across selected colleges and (2) interviews with mathematics instructors teaching those
courses.

Curriculum analysis

The first phase examined mathematics courses offered in nine public colleges located in the
Greater Toronto Area. These institutions were selected because they represent a large
concentration of Ontario’s vocational education programs and provide access to a diverse range
of vocational fields. Course information was collected from publicly available program
calendars and institutional websites. We first identified all academic programs offered at each
institution and then recorded all mathematics courses listed within those programs.

Because the purpose of the study was to investigate the integration of financial
numeracy within mathematics courses serving non-business vocational programs, courses
belonging to programs in business, accounting, and finance were excluded from the analysis.
These programs often contain dedicated financial mathematics or accounting courses, which
would have disproportionately increased the presence of financial topics and obscured the role
of mathematics courses serving other vocational fields.

After this exclusion, the identified mathematics courses were classified into two
categories based on their orientation. Formal mathematics courses primarily focus on
traditional mathematical topics such as algebra, functions, geometry, or statistics. Financial
situations, when present, are typically introduced as applications of mathematical concepts
rather than as central themes of the course. Practice-oriented numeracy courses situate
mathematical activity within vocational contexts and emphasize the application of mathematics
in workplace practices. Examples include courses such as Math for Hospitality, Trade
Calculations, or Retail Mathematics. This distinction was informed by the conceptual
framework adopted in the study, which differentiates between formal mathematical knowledge
and practice-oriented numeracy.

Course descriptions were then analyzed to identify those that included explicit
references to financial concepts or practices. Examples of such references included simple or
compound interest, loans or credit, budgeting, pricing and markups, cost estimation, break-even
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analysis, and financial decision-making. Courses containing at least one such reference were
coded as incorporating financial numeracy.

To analyze the purpose of financial content within these courses, financial topics were
categorized according to their context of use, drawing on the numeracy framework proposed by
Geiger, Goos, and Forgasz (2015). The framework conceptualizes numeracy as the use of
mathematical knowledge within specific social contexts. For the purposes of this study,
financial contexts were categorized into three domains. Personal contexts relate to financial
practices related to individuals’ everyday lives, such as budgeting, managing credit,
understanding loans, or evaluating financial products. Professional contexts relate to financial
practices associated with workplace activities or vocational professions, such as pricing, cost
estimation, revenue calculations, or inventory management. Finally, citizenship contexts relate
to financial practices associated with participation in broader societal systems, such as taxation,
regulation, or collective financial arrangements. Each course description was examined to
determine the primary orientation of its financial content.

Interviews with instructors

To better understand how financial numeracy is interpreted and taught in mathematics courses,
semi-structured interviews were conducted with mathematics instructors teaching at the
participating institutions. Participants were recruited through departmental contacts and
professional networks within the colleges. Invitations were sent to instructors teaching
mathematics courses within vocational programs, and additional participants were identified
through snowball sampling. A total of 12 instructors from seven colleges agreed to participate
in the study.

The instructors represented diverse academic and professional backgrounds. Most held
graduate degrees in mathematics, applied mathematics, engineering, business, or mathematics
education. Several instructors had professional experience outside academia, while others had
developed their knowledge of financial topics primarily through teaching experience. The
Findings section of this paper presents a summary of key characteristics of the participants
(academic backgrounds, countries of origin, prior exposure to financial concepts) as well as
their perspectives on the integration of financial numeracy in mathematics.

The interviews were semi-structured and lasted between 45 and 75 minutes. The
interview protocol included questions related to instructors’ teaching experiences in vocational
mathematics courses, their familiarity with financial concepts, how financial topics are
introduced in their courses, perceived benefits and challenges of teaching financial topics, and
perspectives on the role of financial numeracy in vocational education. The interviews were
conducted online and recorded with participants’ consent. All interviews were transcribed for
analysis.

Data analysis

Two complementary analytical approaches were used to analyze the data. First, the course
descriptions were analyzed using qualitative content analysis. The analysis focused on
identifying references to financial concepts and categorizing them according to the contextual
domains described above (personal, professional, and citizenship). This process allowed us to
map the distribution of financial numeracy across different types of mathematics courses and to
identify patterns in how financial topics were framed within the curriculum.
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Second, interview transcripts were analyzed using thematic analysis. Initial coding
focused on identifying instructors’ descriptions of how they approached financial concepts in
their teaching. Through iterative comparison of coded segments, two recurring orientations
toward financial numeracy emerged. The first orientation emphasized the teaching of financial
concepts primarily as mathematical models and applications of formal mathematical principles.
Instructors with this orientation focused on algebraic manipulation, formulas, and abstract
mathematical structures. The second orientation emphasized financial concepts as tools for
understanding workplace practices and supporting vocational decision-making. Instructors with
this orientation framed financial topics in relation to authentic professional situations. These two
orientations are described in the findings section as the “mathematician” and “vocational
educator” profiles.

Two limitations should be acknowledged. First, the study focused on colleges located in
the Greater Toronto Area rather than the entire province of Ontario. While these institutions
represent a large and diverse set of vocational programs, the findings cannot be assumed to
represent all Ontario colleges. Second, courses offered within business, accounting, and finance
programs were excluded from the curriculum analysis. This decision allowed the study to
examine how financial numeracy appears within mathematics courses serving other vocational
programs, but it also means that the overall presence of financial education across college
curricula may be higher than reported here.

Findings
Curriculum

We identified a total of 797 total mathematics courses offered by the nine colleges. Of these,
335 courses were unrelated to business programs. The distribution of these courses, however,
were not even among formal courses and numeracy courses: 265 courses were rooted in formal
mathematics, providing students with a foundation in abstract theories and problem-solving
techniques. On the other hand, we identified 70 numeracy courses, i.c., those that were
explicitly situated in structured around the vocational practice of their respective program.
Regarding the incorporation of financial topics, only seven of the nine colleges offer
mathematics courses with some financial content, for a total of 26 courses incorporating such
topics. This incorporation was evenly distributed between formal and numeracy courses. Figure
3 illustrates a systematization of our findings.

Total courses:
797

Business: Non-business:
462 335
Formal :
e Numeracy:
mathematics: 70
265
Financial
contexts:
26
Personal: Professional:
11 14

Figure 3: Summary of mathematics courses in nine vocational colleges
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Formal mathematics courses often carry titles such as Introduction to Math I and I,
Foundational Mathematics, Applied Mathematics, ACE - Core Mathematics, Mathematics,
Preparatory Mathematics, Calculus, and Algebra. Our analysis revealed that, unless explicitly
tied to a specific branch of mathematics (e.g., calculus or algebra), these courses generally serve
as surveys of foundational concepts in formal mathematics. The topics covered typically include
arithmetic, such as percentages, ratios, and decimals; geometry and measurement, including
angles and units; probability and statistics, often less detailed but typically encompassing
measures of central tendency; and sometimes functions, including linear, quadratic, and
exponential functions. For example, a course titled ACE Core Math is described as follows:

This course is designed to give learners a grounding in varied aspects of mathematics, including
numeric and algebraic operations; measurement and geometry; collecting, displaying and
analyzing data; mathematical relationships; statistics and probability; simple and compound
interest; and everyday financing.

Concepts like compound interest are considered "abstract" because they are not directly
contextualized within specific financial practices such as investment strategies or debt
management. Instead, they represent the mathematical models underlying financial instruments
like guaranteed investment certificates (GICs), mortgages, retirement plans, return on
investment (ROI) analyses, or credit card policies.

In formal mathematics courses, financial topics are generally framed as applications of
foundational mathematical principles. For instance, simple and compound interest are presented
as practical extensions of percentage calculations and exponential functions. That is the case of
the course description for Applied Mathematics:

Applied Mathematics is delivered in two parts: Part I: The Foundations. Topics include a) essential
arithmetic; b) basic algebra; c) ratio and proportion; and d) percent. Part II: The Applications.
Topics include concepts and examples of real-world applications of a) measurement and geometry
in fields such as architecture, construction, renovations, graphic design, and technical engineering;
b) consumer essentials related to loans, buying on credit, financial services, and being an
informed consumer; and c) probability, descriptive statistics, and graphing in various fields of
research that can lead to being an informed citizen.

Notably, these financial topics are often introduced toward the end of the course. This
sequencing suggests a deliberate prioritization in formal courses of the so-called foundational
mathematics, which is seen as a prerequisite for students to explore financial situations.
Numeracy courses, on the other hand, seem to assume a different epistemological position.

Numeracy courses are explicitly tied to specific vocations, with titles such as Math for
Hospitality, Mathematics for IT, Workplace Math, Retail Mathematics, Trade Calculations,
Mathematics for Health Sciences, Apprenticeship Math, and Culinary Math. These courses
emphasize financial practices as an essential component of workers' realities. They integrate
concepts related to both front-end (i.e., client-facing situations) and back-end (workplace
management) financial aspects of everyday work life. Unlike formal mathematics courses,
numeracy courses rarely identify abstract mathematical concepts. Instead, they focus on
industry-specific practices and situated financial concepts directly applicable to the students'
vocational fields. For example, the description for Math for Hospitality states:

This one semester subject provides students with the fundamentals of mathematics for hospitality.
Practical exercises and examples related to the industry will be used. The course content includes
topics relating to menu pricing, food cost, yield and price factors, as well as break even
analysis. In addition to covering all required topics, an objective of this subject is to improve the
student's overall ability and confidence in hospitality mathematics.

Similarly, Trade Calculations III builds on previous coursework to enhance problem-
solving skills in trade-related financial scenarios:
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This course builds on knowledge and skills acquired in Trade Calculations I & II and is designed
to enhance problem-solving skills. Students will apply mathematical knowledge to solving
practical problems in trades science, welding quality assurance, fabrication shop operations, and
cost estimating.

It is noteworthy that the earlier courses in the Trade Calculations sequence focus
predominantly on technical measurements, such as dimensions and tolerances. Financial topics,
such as cost estimation, are integrated primarily in the final course. In other words, numeracy
courses situate financial practices within specific vocational contexts. They also seem to
integrate the technical and the financial aspects of workplace numeracy in the same learning
experience. This situated approach contrasts with the abstraction typical of formal mathematics
courses, providing students with practical skills directly aligned with their chosen career paths.

Financial content

Within the 26 courses, the incorporation of professionally or personally oriented concepts was
mostly dissociated: 19 courses approached these topics in relation to professional careers, while
nine courses approached them in relation to personal or everyday life. Only two courses -
“Introduction to Math” - presented financial content that is both personal and professional.
Table 1 summarizes the financial content presented in the vocational courses in mathematics.

Table 1: Summary of financial concepts taught in vocational mathematics

PERSONAL ORIENTATION PROFESSIONAL ORIENTATION
9 courses 19 courses
Specific Concepts Specific concepts
simple and compound interest simple and compound interest
(time) value of money payment term
markups/markdown

income statement
break-even point
cost-volume-profit analysis
yield and price factors
trade discount

occupancy rate

General practices General practices
budgeting analytical techniques for financial data
consumer essentials on loans quantitative analysis
buying on credit money management
financial services industry pricing
being an informed consumer scheduling
budgeting
merchandising

food and beverage costs calculations
special events calculations

labor calculations

recipe costing

Professionally oriented concepts emphasize practices relevant to workplace and
business settings. Specific topics like payment terms, markups/markdowns, income statements,
and break-even analysis provide conceptual instruments to develop general practices such as
quantitative analysis, scheduling, and industry-specific calculations. These concepts and
practices reflect the operational requirements of various industries, helping students engage in
effective money management, pricing strategies, and resource allocation within professional
contexts.
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Personally oriented concepts focus on supporting individual financial management.
Specific concepts such as simple and compound interest introduce ways to understand and
calculate growth in savings or costs of borrowing. General practices such as budgeting,
evaluating the value of money over time, and understanding consumer essentials related to loans
and credit emphasize practical decision-making in everyday financial situations. These practices
position individuals primarily as consumers of financial products, whose decisions involve
planning their finances, managing debt, and being well informed.

It is important to note that, although we did not conduct a statistical analysis, courses
with a personal orientation appear to align more closely with the formal category than with
numeracy. Among the nine courses featuring personally oriented financial topics, seven were
formal mathematics courses, while only two were numeracy courses. Conversely, among the 19
courses that addressed professionally oriented financial topics, eight were formal mathematics
courses, and 11 were numeracy courses. In other words, while professionally oriented topics
were fairly distributed between formal mathematics and numeracy courses, personally oriented
topics were predominantly integrated into formal mathematics courses.

Instructors’ perspectives

The 12 instructors we interviewed had varied experiences and perspectives with teaching and
learning financial concepts in the same mathematics courses described in the previous section.
They reported learning the financial concepts they currently teach through three distinct
pathways: (in)formal education, personal experiences, and workplace learning. Furthermore,
their perspectives generally followed two major orientations which we defined as
“mathematician” and “vocational educator”. Table 2 provides an information summary of the
participating instructors.

Table 2: summary of the participating college instructors

Pseudonym Co::;gz of Academic background Exgﬁ;isgi;el 1?:,1;2:% Perspective
Ahmed Pakistan MSc Industrial Math Workplace Mathematician
Ajay India MSc Math (in)Formal Education Mathematician
Ali Pakistan PhD Math Workplace Vocational educator
Daria Iran Engineering (in)Formal Education Vocational educator
Emma Canada MSc Business Math (in)Formal Education Vocational educator
Fatima Iran PhD Math Educ (in)Fg;}rE?lilﬁg;l:ation Mathematician
Jane China PhD Math Workplace Mathematician
Joaquim Venezuela MSc Math (in)Formal Education Mathematician
John Nigeria MSc Math (in)ForrIIEIﬂH]f;iucation Vocational educator
Matthew Canada MSc Math (in)Formal Education Mathematician
Home
Pamela Canada MEd Math Educ Home Mathematician
Wendy Hong Kong MSc Management (in)Formal Education Vocational educator
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Eight instructors described gaining financial knowledge informally during their own
formal education. For example, Emma shared:

In high school, [...] we had a math club, and we could go and talk about math. [...] A student came
one day and started asking some questions about how [gym membership] works and how there
was an initial charge called an administration fee and the teacher went into an explanation of
interest.
This demonstrates how informal, curiosity-driven interactions provided foundational
financial insights. Three instructors emphasized personal experiences with finances, such as
managing mortgages or credit cards. Pamela stated:

I'm 62 years old, I've had a mortgage, I've had credit cards, I've had car payments, so I certainly
understand those things from a personal perspective.

While they acknowledged the straightforward nature of financial mathematics
(describing it as "simply linear functions or exponential functions"), they emphasized the
importance of applying this mathematics in real-life contexts. Lastly, workplace learning
emerged as another avenue, where four instructors drew on their professional teaching
experiences to deepen their understanding. Ali noted,

I have never taught any financial courses other than business mathematics. Yes, I can solve pretty
much all these concepts from my own mathematical understanding of the concepts." However, he
expressed uncertainty about the broader financial context, saying, "If somebody [asks] where this
compound interest is coming from and how it is implemented, what's the background history and
everything... I’'m not sure.

In terms of their perspectives, the perspectives of our participants reflected a similar
structure of integration of financial topics seen in the course descriptions, with formal
mathematics being more associated with personal orientations (in what we defined as
“mathematician” profile) and numeracy being more associated with professional orientations
(which we defined as “vocational educator” profile). Figure 4 summarizes the instructors’
perspectives in these two profiles, presented below.

Personal

Mathematician

Numeracy Formal mathematics

Vocational
Educator

Professional

Figure 4: two profiles of financial numeracy education in vocational colleges

Mathematician

The first profile of instructors, which we define as “mathematician”, refers to instructors
that primarily focused on the teaching of formal mathematics. Seven of our participants had this
profile during the interviews. These educators have a strong academic background exclusively
focused on mathematics through their undergraduate and graduate studies. That included higher
degrees such as MSc or PhDs in pure or applied mathematics, mostly from other countries (the
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majority of the instructors were immigrants to Canada). To a great extent, their desire was
primarily an academic career in university mathematics, so teaching in vocational colleges was
not their first career goal. These instructors revealed to have learned about finance primarily in
the workplace while teaching college courses (through materials provided by the college upon
their hiring).

Consequently, participants situated within this profile often focused their classes on the
explicit mathematical objects (such as formulas) that model financial concepts such as simple
interest. Joaquin, for example, explained his approach:

When we introduce the concept of simple interest, it's not that the focus is just on the formula of
PRT (referring to the standard formular of F'V = PV * (I1+R*T)). The purpose is to see that it is a
linear formula with four variables. I have to just prepare my students to deal with that formula. He
went on to describe financial concepts as mathematical objects: What we usually do is the concept
of formula rearrangement, how to rearrange equations for one specific variable; how to rearrange
one equation containing several variables; how to replace variables and make the evaluation; also,
when you are dealing with some specific values and rearrange for the values that we worked
before.

Specifically talking about the types of problems that he integrates in his classes, Joaquin
illustrated with the concept of compound interest. In this case, it has become clear the emphasis
on the mathematical, or procedural treatment of the concept:

Regarding the concept of compound interest, in the usual math courses at our college, we normally
work with problems where you are given, for example, the principal and you need to calculate the
maturity of future value given the nominal rate, the compound period, etc. In other cases, you need
to calculate the initial investment (principal) given the maturity. Or sometimes you need to
calculate the rate that is enclosed by bracket and raised to one exponent. The student also needs to
learn how to solve the kind of question where you have a fractional exponent, so fractional
exponential equations are a concept that we need to study before dealing with this exercise;
normally we have a previous course where we deal with many of those previous knowledge
pieces.

In this narrative, we notice that Joaquin was motivated to discuss his approach from an
abstract point of view rather than the significance of the formulas and variables to financial
situations that students would eventually encounter in their lives. Other instructors had similar
views but also highlighted the importance of connecting mathematics to reality and emphasize
the need for mathematical knowledge in financial situations. Approaching financial topics in
their courses was a matter of increasing engagement and motivation in mathematics; these
instructors believed that integrating financial topics in mathematics courses was an effective
way of making mathematics (something they are passionate about) relevant to students’
personal lives. The instructors expressed a strong preference for teaching mathematics for the
sake of appreciating its connections to real-life, particularly in the context of finance and
business. Fatima, an instructor from Iran, reflected on the benefits of such a connection:

Are there benefits for the mathematics itself or benefits for people? I would say it connects math
for students to realize that much of our math is connected to reality. People like it so they get
involved. I think one big major role for having these concepts in the curriculum is just the
connection that we can make with real life.

These benefits seem to be particularly important for students who traditionally have
negative experiences in mathematics, as Fatima explained:

I had one credit recovery student (referring to students who need extra support due to previously
failed courses) who was doing the financial literacy block. So, credit recovery students are those
that are not strong in math and they don't like to do math. But when we got to this concept, I
realized he got involved in learning and he was asking questions. I think it happened before as well
in my other classes when it comes to simple and compound interest. I'm not sure if that's the
substituting the numbers that they like - they can just plug in and get the answer right away - or if
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it was the concept that engage them and makes more sense to them. But I would say when it comes
to this concept, students are more involved and get better marks on this part of the mathematics
course.

Besides the emphasis on formal mathematics, these instructors also articulated the
purpose of financial education oriented toward personal matters. They viewed vocational
education as a way to make mathematics concrete, but did not articulate the authenticity of
abstract concepts to everyday work. Also, they believe that students become more engaged
when they understand the real-world relevance of mathematical concepts. According to them,
this practicality is essential for various aspects of life, one of them being the students’ chosen
careers. They highlighted the importance of teaching financial concepts in financial planning.
They also emphasized that this knowledge has practical applications in real-life situations, such
as managing mortgages, leases, investments, and retirement savings. Matthew, for example,
explained:

I think it's a basic skill most people should have that can positively affect you or adversely affect
you, whether you're a debtor or a lender. People don't realize like, you know how much things can
cost them when you factor interest into it over the long term. It's also useful in their lives if they go
and get a mortgage, lease a car, invest money, start a pension plan from a young age.

Bruno, as well as other instructors, clearly articulated the goal of financial education to
help students make informed decisions and understand how financial concepts affect their lives.
They stressed that understanding these concepts empowers students to make financial decisions,
ask relevant questions, and avoid pitfalls, such as high interest rates or bad investments. The
instructors aim to make mathematics relevant to students by connecting it to current events.
Ajay, for example, did not derive his motivation to teach financial topics from their
mathematical complexity, but from the impact that they have in students’ reactions:

I think it's pretty easy, or even boring, because there's nothing challenging about these concepts. I
think the reward really comes when the students first see the effects of compound interest and
realize that ‘wow I had no idea’. He added that empathy is also a positive effect of integration
financial education: When I explain to them that's why your parents are complaining about money,
why don't you do your budget at home and compare so you have some empathy for what they're
dealing with. And then some of them will do it and they have a better appreciation for what's going
on. Yet, he reminded us of his epistemology rooted in formal mathematic: But apart from that I'd
say it's a very dry topic for me to teach.

Overall, the mathematician instructors viewed financial education as essential for life
skills and an effective way to connect mathematical theory as a practical application in personal
life. They did not mention the importance of these topics for the students’ professional careers.
Instead, they pretty much treated vocational education as general education which they
experienced to a large degree, and wanted to continue in their academic career. They did not
seem to articulate a difference, for example, between vocational education and university
education (such as a bachelor of mathematics).

Vocational educator

The second profile of instructors, which we called “vocational educator”, included five
participants who typically combined mathematics degrees with others in technical fields or
education. Their perspective was shaped by the practical demands of vocational settings,
emphasizing the importance of portraying mathematics in authentic ways that make sense to
students. Throughout the interviews, they articulated the content of their courses (which can be
both formal mathematics or numeracy) in a situated manner. Daria, for example, was adamant
explaining that sometimes formal mathematics is irrelevant to some students in their careers:
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There are lots of things in mathematics that the students never know to the end of their life. Some
of that, they will never use it. Some of them, they might use it.

Vocational educators emphasized numeracy over formal mathematics, focusing on the
practical application of mathematical information in workplace contexts. John articulated his
approach in class by arguing that, instead of formulas and abstract concepts, his primary goal
was for students to develop autonomy in financial situations:

The benefits of the concepts are that students understand how finance works in real life and they
see the implication. So they need to ask themselves ‘Is this reasonable? will I be able to afford it?’
So they should be able to compute those things by themselves because many companies
sometimes even make mistakes themselves in calculating these rates. You know, students should
be able to figure those by themselves.

John also described his approach to teaching a similar situation to Jose. But, unlike Jose
who focused on equation manipulations, the discussion he narrated focused on the significance
of the figures involved in a problem:

One primary goal is for them to understand how quickly payments can balloon and how a tiny
thing like an interest rate of 0.25% can affect your payment a huge amount. Last year I got them to
do some calculations. One group came up with $8000 as a monthly loan payment and they said
‘we must have made a mistake’. I went through the numbers and said ‘no you didn't make a
mistake, it's in the right ballpark, it's not unheard of'.

He then continued to describe his second goal, which refers to students’ ability to
estimate and use tools to support their calculations in financial situations:

Another goal is for them to kind of be able to manipulate semi-complicated topics with Python or
Excel, and have a meticulous attention to detail. When you're coding, you'll know right away if
you have a solution or you don't. But you won't know if it's the right solution necessarily. Upon
further inspections, you have to make sure you've done things in the right order, you've gone and
visualized things the way you're supposed to. So they'll do the two activities in parallel, they'll
compare and they'll see that their monthly payments are very different, or they've done something
wrong. They have to now figure out what they've done wrong. But it's in a concept they can
understand. So, if the loan payment is $8000, maybe something's up or not. But it it's $80000, they
would know something's up for sure.

Overall, the instructors view financial education as an indispensable skill and advocate
for its inclusion in educational curricula to better equip individuals for financial decision-
making in the modern world. They articulated professional purposes to financial education in
vocational programs, but had differing view on what type of student really needed to learn this
in their vocational program. Ali, for example, believed knowledge of finance was relevant only
in situations where workers have to engage with such practices. He argued:

I feel like it is going to benefit them because this is their vocational program and they are going to
work at some place where finance is going to be part of their work, definitely this will be very
beneficial for them.

Similarly, Daria did not believe every single vocational program should incorporate
financial topics for their students:

If the person wants to study nursing, I don't think it's important for them to know. If the person is
for the arts, who cares about that they want to, they hate math in general. But if the person who
wants to study engineering technology or some business program, then I think it's important.
However, she provided some nuance her answer by establishing more connections between
workplace practices and the need for financial education: If you want to be the security of the
building, who cares about the simple interest or compounding interest? If you are a baker, a taxi
driver... But if you want to open a business, then that person should know. It's important that they
know because you borrow the money from the bank, you have to be familiar with those terms, not
to learn it by experience on the society.
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Other instructors stressed the importance of teaching practical mathematics to students
from all academic backgrounds. They argued that a fundamental grasp of financial principles
was essential for all careers, extending beyond the fields of finance and accounting. According
to these instructors, this knowledge equips students to comprehend the inner workings of
businesses, and make well-informed decisions in their future professions. Emma, for instance,
argued that the professional benefits of financial education cuts across every profession, even in
the context of being an employee:

No matter what field, when these students go to their jobs, having a basic understanding of
financials is important. If you're in HR or some trade, it doesn't matter. You have to have some
sort of an understanding of financials when it comes to a company. These topics are introduced
very basically, but I think students can use that knowledge to help them in their careers during
meetings.

Discussion

This study examined how financial numeracy is incorporated into mathematics courses in
vocational colleges and how instructors articulate its role in their teaching. Through curriculum
analysis and interviews with instructors, three main findings emerged. First, financial numeracy
appears in a relatively small number of mathematics courses across the sampled colleges.
Second, the financial content that does appear tends to be divided between personal financial
literacy and workplace-oriented financial practices. Third, instructors’ perspectives on teaching
financial topics reflect two distinct orientations: one focused on formal mathematical modelling
and another one focused on workplace practices. Together, these findings provide insight into
the ways financial numeracy is positioned within vocational mathematics education and
highlight tensions between formal mathematical instruction and the practical demands of
vocational contexts.

Financial numeracy as a marginal component of vocational mathematics

The curriculum analysis revealed that only a small proportion of mathematics courses explicitly
reference financial concepts. Although vocational programs often prepare students for
professions in which financial decision-making is common, such as trades, hospitality, or
technical services, financial numeracy appears only sporadically within mathematics curricula.
This finding aligns with previous research documenting the persistent divide between academic
mathematics and the mathematics used in workplace practices (Wake, 2014; Williams & Wake,
2007).

Studies of vocational mathematics education have repeatedly shown that mathematics
teaching often prioritizes abstract mathematical content rather than the contextualized forms of
mathematics used in professional settings (Frejd & Muhrman, 2022; Sundtjenn, 2021). Our
findings suggest that a similar pattern occurs with financial numeracy. Even in educational
programs designed to prepare students for specific professions, financial practices appear only
intermittently in mathematics courses and are rarely integrated systematically into the
curriculum.

At the same time, it is important to acknowledge that the scope of this study was limited
to mathematics courses offered outside business programs. Financial education is often
addressed in business, accounting, or entrepreneurship courses, and these courses were
intentionally excluded from the analysis in order to examine the role of mathematics courses
specifically. As a result, the overall presence of financial education within vocational programs
may be greater than suggested by the present analysis. However, the separation of financial
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topics into specialized business courses may also reinforce a broader institutional division
between technical knowledge and financial decision-making. In many vocational professions,
financial reasoning is intertwined with everyday work practices such as pricing services,
estimating costs, or evaluating compensation structures. Separating these topics from technical
training may limit students’ opportunities to understand the financial dimensions of their
professions.

Personal financial literacy and workplace financial numeracy

A second key finding concerns the way financial topics are framed within the courses that do
incorporate them. Financial concepts were typically associated with either personal financial
literacy or workplace practices, and rarely both. Personally oriented topics included concepts
such as compound interest, loans, and budgeting, which are commonly presented as tools for
individual financial decision-making. Professionally oriented topics, by contrast, focused on
workplace practices such as pricing, cost estimation, inventory management, and revenue
analysis.

This division reflects broader patterns in financial education research, which often
distinguishes between financial literacy aimed at individual consumer decision-making and
financial practices embedded in workplace activities (Blue et al., 2018; Sawatzki et al., 2024).
In many educational settings, financial literacy is framed primarily as a set of personal
competencies related to managing debt, saving money, or making informed consumer choices.
While such skills are important, they may overlook the financial reasoning required in
professional contexts.

Our findings suggest that vocational mathematics courses frequently reproduce this
distinction. Formal mathematics courses tend to present financial concepts as applications of
mathematical models relevant to personal financial situations, while practice-oriented numeracy
courses situate financial reasoning within workplace contexts. The result is a fragmentation of
financial numeracy across different types of courses. Students may encounter financial
mathematics in abstract terms in one course and workplace financial practices in another,
without necessarily experiencing how these forms of knowledge intersect.

From the perspective of numeracy as a social practice, this fragmentation may limit
opportunities for students to develop integrated understandings of financial reasoning.
Workplace numeracy research emphasizes that financial decisions in professional contexts are
rarely isolated mathematical calculations; rather, they involve interpreting quantitative
information, evaluating trade-offs, and responding to organizational constraints (Yasukawa,
2018). Bridging personal and professional financial reasoning within vocational mathematics
education could therefore provide students with a more comprehensive understanding of the
financial dimensions of their future work.

Instructor orientations toward financial numeracy

The interviews with instructors revealed two distinct orientations toward teaching financial
numeracy in mathematics courses. The first orientation, which we described as the
“mathematician” profile, emphasizes the teaching of financial concepts primarily as
mathematical models. Instructors with this perspective tend to approach financial topics as
applications of algebraic formulas or exponential functions, focusing on the underlying
mathematical structures rather than on the broader financial contexts in which these models are
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used. This orientation reflects the disciplinary background of many college mathematics
instructors, who often hold advanced degrees in mathematics or related fields. For these
instructors, financial topics serve primarily as examples through which mathematical concepts
can be illustrated. The emphasis is therefore on mathematical reasoning itself, with financial
contexts functioning as motivational or illustrative devices.

The second orientation, described as the “vocational educator” profile, approaches
financial numeracy from a different perspective. Instructors within this group emphasize the
practical implications of financial decisions and frame financial concepts within workplace
scenarios. Rather than focusing primarily on mathematical formulas, these instructors stress the
importance of understanding how financial calculations influence real-world decisions, such as
evaluating loan payments, estimating costs, or interpreting financial information in professional
settings.

These two orientations reflect broader tensions identified in research on vocational
mathematics education. Wake (2014) describes the challenge of translating between academic
mathematics and the mathematics used in practice, while Frejd and Muhrman (2022) highlight
the difficulty of making workplace mathematics visible within classroom settings. Our findings
suggest that these tensions are not only present at the curriculum level but are also reflected in
instructors’ epistemological perspectives on the role of mathematics in vocational education.

Importantly, these orientations should not be understood as mutually exclusive or
inherently conflicting. Both perspectives recognize the value of financial education and the
importance of connecting mathematics to students’ lives. However, the differences between
them illustrate how instructors’ backgrounds and professional experiences shape their
interpretations of financial numeracy and its place within mathematics education.

Implications for vocational mathematics education

The findings of this study suggest several implications for vocational mathematics education.
First, the limited presence of financial numeracy within mathematics curricula indicates an
opportunity for greater integration of financial reasoning within vocational programs. Because
many vocational professions involve financial decision-making, mathematics courses could play
an important role in helping students develop the quantitative reasoning required in these
contexts.

Second, the distinction between personal financial literacy and workplace financial
numeracy suggests the need for more integrated approaches to financial education. Rather than
presenting financial concepts exclusively as personal consumer skills or workplace technical
practices, vocational mathematics courses could explore how financial reasoning operates
across different contexts. For example, topics such as interest rates, pricing structures, and cost
calculations can be examined simultaneously as mathematical models, workplace practices, and
personal financial decisions.

Third, the differences observed between instructor orientations highlight the importance
of professional development opportunities that support instructors in connecting mathematical
concepts with vocational contexts. Mathematics instructors in vocational colleges often teach
students from diverse programs, and opportunities to learn about the quantitative practices of
those professions could help instructors design learning activities that better reflect workplace
realities.
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Limitations and Conclusion

Several limitations should be considered when interpreting the findings of this study. First, the
curriculum analysis was limited to nine colleges located in the Greater Toronto Area. Although
these institutions represent a large and diverse segment of Ontario’s vocational education
system, the findings cannot be assumed to represent all colleges across the province. Second,
the analysis relied on publicly available course descriptions, which may not fully capture how
financial concepts are actually taught in classrooms. Instructors may introduce financial
examples or workplace scenarios even when these topics are not explicitly mentioned in course
descriptions. Finally, courses offered in business and accounting programs were excluded from
the analysis in order to focus on mathematics courses serving other vocational programs. Future
research could examine how financial education is distributed across different disciplinary areas
within vocational programs and how students experience these different forms of financial
learning throughout their studies.

Further studies could also explore how students interpret financial numeracy within
vocational mathematics courses and how these experiences influence their preparation for
workplace financial decision-making. This study highlights the complex position of financial
numeracy within vocational mathematics education. Although financial reasoning is central to
many workplace practices, it appears only intermittently in mathematics curricula and is often
framed either as personal financial literacy or as workplace-specific calculations. The
perspectives of mathematics instructors further illustrate the tension between formal
mathematical instruction and the practical demands of vocational education.

Addressing these challenges does not necessarily require replacing formal mathematical
content with workplace applications. Rather, it involves recognizing the ways in which financial
reasoning connects mathematical knowledge with the lived realities of vocational professions.
By fostering stronger connections between formal mathematics, workplace practices, and
financial decision-making, vocational mathematics education can better prepare students to
navigate both the professional and personal financial dimensions of their future lives.
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