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Teaching about Personal Finance in HCS - Suggestions
from a Design-Based Research Approach

Patrik Hernwall” and Inga-Lill S6derberg®

Supported by the notion of concept-driven design and design-based research, as well as the tradition of
critical pedagogy and the idea of sociomaterialism, the aim of this article is to explore and develop a
didactic tool for education in personal finance to be used within the formal education system. The object
studied is an artefact for teaching about personal finance among Swedish middle school pupils in the
subject area Home and Consumer Studies (HCS). We define personal finance as economizing with (limited)
private resources.

In this article, we (a) describe the process of developing a prototype for teaching about personal finance
and (b) discuss qualities of platform and content in relation to such an artefact. The design process is
based on three assumptions (Hernwall & Soderberg, 2019): in contrast to many statistical/assessment
studies, children this age have at least an initial understanding of basic principles of personal finances
and of economizing; HCS teacher education in Sweden has little (to no) focus on personal finance; and
Swedish HCS teachers are confronted with an almost complete lack of teaching material in the domain.

Conceptualized as a design-based research methodology, the focus is therefore a didactic interest
in supporting teachers’ possibilities to teach personal finances to their pupils in a way that supports
learning based on the pupils’ own understanding of the basic principles of economization. Framed by
design-based research, the artefact developed within the project is a prototype of a digital tool to be
used as a teacher support in teaching about personal finance. One acknowledged aspect of the use of
digital tools is that they allow multimodal literacy. The development of a prototype with the purpose of
creating a tool for teaching about personal finance followed an iterative cycle of three stages and four
interpretative revisions.

The parallel process of developing and testing a technological artefact has resulted in seven
proto-theories on essential qualities for a didactic tool that supports learning about personal finance.
This entails not only the appropriation of economy as “economization with (limited) resources”, but also
guides the transition from understanding to a useful repertoire of teaching activities.

Keywords: Personal finance; Design-based research; Education; Home and consumer studies; Teaching
material

Introduction

Given phenomena such as the growing complexity of con-
sumer financial services, products for long-term savings
and loans, and the increased use of digital solutions open-
ing up for global consumption 24/7, it is fair to say that
the financial market met by young people today is dra-
matically different than that just one or two generations
ago. The development of financial competence therefore
seems both necessary and inevitable. Simultaneously,
we know from studies measuring financial literacy and
numeracy among different populations that many (adults)
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have low competence in matters of personal finances, as
illustrated by problems among adult populations execut-
ing basic calculations and lack of knowledge about and
understanding of what is commonly considered essential
financial literacy (Banks & Oldfield, 2007; Lusardi, 2015;
Lusardi & Mitchell, 2011; OECD, 2005; Van Rooij, Lusardi,
& Alessie, 2011). From other studies, we know that such
limitations in knowledge are correlated to a more stressed
economic situation and/or less elaborated choices in the
financial market (Hastings & Tejeda-Ashton, 2008; Stango
& Zinman, 2008, 2011). Studies on the Swedish popula-
tion confirm that many adults lack basic financial skills
(Johan Almenberg & Sdve-Soderbergh, 2011; J. Almenberg,
Vestman, & Save-Soderbergh, 2015; Johan Almenberg &
Widmark, 2011). This lack of adequate competences thus
gives rise to a range of problems in relation to consumer
behaviour and financial choices.
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Given this introduction, there seems to be a general
need for a more elaborated financial education and a
particular need for personal finance education. However,
experience shows that it is difficult to design educa-
tional programmes that capture the complexity of per-
sonal finances (Mandell & Schmid Klein, 2009), as the
field of practical knowledge is both conceptual, numeri-
cal and also concerns the ability to take action regard-
ing an evaluation of both external and internal factors
(Johnson & Sherraden, 2007). Minimal research has been
conducted to investigate children and financial educa-
tion; therefore, it is not possible to draw any conclusions
about the effectiveness of education (Suites and Meszaro,
2005; Sherraden et al., 2011; Collins and Odders-White,
2015). Therefore, the need for research about how chil-
dren learn about basic financial and economic matters
has been raised (Danes and Haberman, 2007). Based on
our previous research (Hernwall & Soderberg, 2019), we
argue that even if conceptual and numerical knowledge
are important, we need to pay attention to what young
people actually do master and start the training from that
point of departure. PISA/OECD (OECD, 2012, 2017) tend
to focus on and measure a delimited set of predefined
financial literal and numerical competences, but conse-
quently risk missing the actual capabilities of the subject.
Obviously, there is an important difference between, on
the one hand, having appropriated a set of concepts from
the financial market or performing domain-specific calcu-
lations and, on the other hand, having financial capability
of relevance for the everyday lifeworld. The latter is, we
argue, a more fundamental understanding.

The school subject of the compulsory Swedish school is,
in this case, Home and Consumer Studies (HCS), and the
specific core content is “Personal Finance” (for a more elab-
orated description of HCS, see Lindblom, Erixon Arreman &
Hornell, 2013). The domain of personal finance is a minor
part of the HCS subject in Swedish elementary school,
from grades 4 to 9. To illustrate the marginal position of
personal finance in the Swedish national curriculum, it
can be stated that HCS is by far the school subject with the
least number of guaranteed lesson hours, or merely 1.7%
of the total guaranteed educational hours of elementary
school (Hernwall & Soderberg, 2019). The primary focus
of HCS is on food, food preparation and meal processes,
whereas personal finance is just a small percent of the few
HCS hours (see Hernwall, Hullgren, & Soderberg, 2018;
Skolverket, 2011). Even if not stressed in the national
Swedish curriculum for compulsory school, the field of
personal finance, and of financial literacy in general, are
in other contexts considered important life skills (OECD,
2017). In addition, in their thematic quality review of the
HCS subject, the Swedish Schools Inspectorate empha-
sized the lack of teaching and methods for teaching about
personal finance (Skolinspektionen, 2019). This conflict
between, on the one hand, the need to develop a necessary
life skill (financial literacy) and, on the other hand, limited
resources (HCS), is a key challenge framing this article. Or
in other words, this explorative study focuses on a specific
core content, not being prioritized, in the smallest subject
of the curriculum for compulsory school in Sweden.

from a Design-Based Research Approach

Understanding learning and knowledge as an intertwin-
ing of human and artefact comes with consequences for
the domain of didactics: Selander (2017) argues that the
manner in which (in what mode) something is presented
is also the starting point for the learning process.

Both the question of how knowledge is represented
and given form in different contexts — including how
the context makes it possible or allows the knowl-
edge to take form — and the question concerning
how knowledge is used and assessed are interests in
the field of didactics. (Selander, 2017, p. 37)

In meetings with stakeholders within the HCS domain
(teachers, teacher trainers and teacher students, as well
as government officials, researchers, school development
professionals, etc.), it has become clear that HCS teach-
ers lack support for teaching about personal finance
(Skolinspektionen, 2019). Conceptualized as design-
based research, the focus of this article is a didactic inter-
est in how to teach about personal finance paired with a
critical/emancipating pedagogical aim of developing the
conditions for young people to appropriate basic eco-
nomic principles. In this article, we therefore (a) describe
the process of developing a prototype for teaching about
personal finance in the domain of HCS and (b) discuss
the qualities of the platform and content in relation to
such an artefact.

The overall aim of this study is to explore and develop
teaching material for education in personal finance to
be used within the formal education system. The focus
is on supporting teachers’ possibilities to teach personal
finances to their pupils in a way that supports learning
based on the pupils’ own understanding of the basic prin-
ciples of economization.

We start by elaborating on the theme of personal
finance in an educational context, which is the subject
matter of main interest. After discussing the subject area
of Home and Consumer Studies (HCS) within the Swedish
compulsory school, we present the design methodology
used for the process of iteratively elaborating on teacher
support for teaching about personal finance in middle
school, leading up to a set of proto-theories. The article
ends with a discussion of how to develop the field of
teaching about personal finance within the subject area
of HCS.

Before moving on to the theoretical assumptions, a note
on the terminology. Framed by design-based research, the
artefact being developed is a prototype of a digital tool to
be used as a teacher support in teaching about personal
finance.

Theoretical assumptions

In this article, we conceptualize human actions as a mat-
ter of sociomaterialism (Barad, 2003; Orlikowski, 2007),
as an entanglement of the social and the materiality in
everyday life. Based on this assumption, and given the
practice of formal education, we argue that the conditions
for learning are inextricably intertwined with the available
tools and how (and if) these tools are appropriated.
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In the perspective of sociocultural theory (Vygotsky,
1978; Wertsch, 1991), tools have an emancipating quality
as they broaden the scope of human actions, regardless
of being strength (the lever), sight (binoculars), memory
(pen and paper) or speed (bicycle). The consequence of
this is twofold. First, it opens up possibilities for actions
that are not available without these tools. The human can,
with the support of the bicycle, extend the physical space
experienced and transport information recorded on a
piece of paper, among others. Even though tools become
entangled with the life-world, they do lack the plasticity of
digital media. Thus, digital media are adaptable to a wide
range of situations and personal needs, leading to a blur-
ring of the distinction between what is uniquely human
and what is a tool (which is often impossible, or perhaps
even irrelevant, to distinguish) (e.g., Clark, 2003; Haraway,
1991). The second consequence — an ontological assump-
tion about what it is to be human — is that when appro-
priated, the affordances of the tools become internalised
as possibilities for human action, extending how we con-
ceptualize ourselves. It is in this perspective that tools, or
medias in the vocabulary of (McLuhan, 1964/1994), are to
be understood as “extensions of our consciousness” (ibid.).
The actions of humans, as well as the qualities of techno-
logical objects, are therefore to be understood as emerging
in what Barad (2003) term “sociomaterial assemblages”, or
temporally stable agencies or interactions.

One further aspect of digital tools, or the use of digi-
tal tools, that is of relevance herein is that they allow
multimodal literacy (Kress, 2009; Ventola, Charles, &
Kaltenbacher, 2004), providing opportunities for a wide
range of semiotic modes of expression. However, as
(Kress, 2009) argues, the process of the translation of
one utterance into another mode might imply more or
less significant changes in meaning “across genres, across
modes, across cultures and across any combination of
these” (Kress, 2009, p. 124). This means that a broader
variety of accessible and/or accepted modes supports a
greater variety of voices and experiences to be expressed.
In other words, tools make new actions possible, affecting
how we understand ourselves and making the ongoing
process of appropriation essential for human cognition
and consciousness.

Personal finance in the Swedish national
curriculum and in the classroom
The subject area that includes personal finance is, in
Swedish compulsory school, Home and Consumer Studies
(Skolverket, 2011). This subject area has a long tradition,
going back to the start of the 20th century. Obviously,
the HCS subject has undergone rather profound changes
since its introduction as Home Economics. Over the cen-
tury, it has come to include more “consumer studies”, con-
sumer rights and financial literacy. Additionally, “personal
finance” has tended to become synonymous with the lat-
ter, despite being obviously inextricably intertwined with,
e.g., food preparation. This means that HCS has its roots in
the idea of economizing household duties.

But personal finance is not considered a main area of
interest in the current Swedish curriculum for compulsory

school (Lgr 11), even though concepts such as “consumer”
and “sustainability” are used (if sparse) in relation to
the core abilities of the HCS subject. A discussion can
be made (although it is beyond the score of this article)
for how well the framing of HCS in the Lgr11 curricu-
lum matches basic financial literacy as “an essential life
skill” (as described by OECD, 2017, p. 3). Notably, many
OECD/European countries have developed and in many
instances also implemented national strategies and cur-
ricula for the financial education of young people (OECD,
2017): Sweden is not among those, which might explain
why Sweden has not participated in the financial literacy
part of the PISA studies.

In Sweden, teachers lack formal training within the
field of personal finance. Bjérklund (2019) studied this
lack of formal education and the manner in which teach-
ers compensate for that in the classroom. Bjérklund
concluded that different strategies can be used to deal
with this lack of subject as well as didactic knowledge. In
the present project, discussions with university teacher
trainers in the HSC teacher training programme leading
up to the design process presented herein also empha-
sized that the area of personal finance is more or less
neglected in the teacher training programme, leaving it
to the individual teacher to find her/his way of teach-
ing about personal finance. In the most recent book
on didactics in HCS (Hjdlmeskog & Hoijer (ed.), 2019),
personal finance is not even mentioned. This suggest
rather haphazard lesson planning and teaching content
(didactics). Concurrently, this lack of support for teach-
ing about personal finance opens the door for different
stakeholders to try to meet such demands. Nevertheless,
the competence of teachers to critically examine the
quality and relevance of such teaching material remains
a matter of discussion.

HCS is often taught in a divided class (10-15 pupils)
due to limited space in the school kitchen, and the com-
plexity of the teaching situation of young people han-
dling cookware, etc. (Lindblom, 2016). Furthermore, the
main focus in HCS is on food and food preparation; the
already limited financial resources are primarily used for
purchasing groceries for use in the classroom/school
kitchen, implying a sparse interest among textbook
publishers for producing HCS textbooks. With this lack
of professional development and domain expert review
of teaching material in the domain of personal finance,
teachers tend to turn their attention to what they find
on the internet (Bjorklund, 2019), which could consist
of teaching material or support for lesson planning,
found on their own or perhaps more frequently by rec-
ommendation of HCS teacher colleagues, such as infor-
mation material from the Swedish Consumer Agency
(Konsumentverket) or retail banks. Despite being valu-
able in relation to consumer rights and consumer law,
consumer advice or financial services, this material tends
to reflect a consumeristic notion of personal finance at
the expense of sustainability or a circular economy. Also
being more tuned to consuming financial services, than
on a critical reflection on economy as economizing with
(limited) resources.
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The design process

Underlying the process of the design of a tool of didac-
tic relevance in the HCS domain is the tradition of critical
pedagogy (Freire, 2000; McLaren, 1998) in that we aim to
(i) improve the personal finance education by (ii) support-
ing HCS teachers in their appropriation of fundamental
financial concepts so that they (iii) have an appropriate
intellectual and domain specific preparedness to assess
(iv) the actual and by-education-developed financial com-
petence of pupils grades 4 to 6. We ground this ambition
in our initial studies on children’s understanding of basic
economic principles (Hernwall et al., 2018).

Using a design-based research approach (Barab &
Squire, 2004; Brown, 1992; Collins, 1992; The Design-
Based Research Collective, 2003) implies (if not explicitly)
the assumption that the benefits with statistical studies,
experiments or controlled trials are relatively small. In the
endeavour to support the development of new qualities
of relevance for the practice studied, the research endeav-
our should have at least the following traits (from Reeves,
2006, p. 95):

- addressing complex problems in real contexts in col-
laboration with practitioners;

- integrating known and hypothetical design principles
with technological affordances to render plausible so-
lutions to these complex problems; and

- conducting rigorous and reflective inquiries to test
and refine developed prototypes, innovative learning
environments as well as to define new design princi-
ples and/or theories of learning.

These traits are oriented towards needs within the prac-
tice and development of the increased quality of that prac-
tice (in contrast to objective truths), leading to a design
research process based on the refinement of problems,
solutions, methods and design principles (Figure 1).

The design-based research approach acknowledges
that technology supported educational settings often are
what (Selwyn, 2010) defines as “‘messy’ realities”. Even if
Selwyn’s interest is in the use of technology within peda-
gogical settings, the notion of ‘messy’ realities underscores
the importance of situational understanding and thus of
thick descriptions (e.g., Geertz, 1973) to develop a better

from a Design-Based Research Approach

understanding of the complexity of educational and of
didactic practices. Such a critical approach makes it pos-
sible, Selwyn argues, “to develop a more socially grounded
understanding of the ‘messy’ realities of educational tech-
nology as it happens'.” (Selwyn, 2010, p. 72) and conse-
quently make it possible to go beyond the educational (or
pedagogical) and technology divide often framing (i.e.,
hindering) the discussions. He further argues that it is
important to see the educational setting as a social, cul-
tural and political concern. Reducing education to blunt
results such as grades or test results will inevitably miss
the “messyness” of education, teaching and learning or, as
phrased within the design-based research community, the
importance of addressing complex problems in real con-
texts (e.g., Collins, 1992; Reeves, 2006, etc.). Herein lies an
obvious challenge in determining what and how to pre-
sent: the presentation must be rather extensive so that the
conclusions are well grounded and transparent.

As Vanderhoven, Schellens, Vanderlinde, & Valcke
(2016) in their project on developing education materi-
als in secondary education (12 to 16-year-old pupils) on
how to act safely on SNS (social networking sites), we will
describe in detail the iterations and reflect upon all the
four sequential steps (Reeves, 2006) of the design pro-
cess. The researchers are academics with expertise in the
fields of financial literacy and economic theory, and of
pedagogical and media theory. Interaction design experts
took charge of the design of the actual prototype (primar-
ily step 2 and 3 below). A range of educational and HCS
stakeholders (HCS teachers, HCS teacher students, HCS
teacher trainers, researchers, school development experts,
governmental officials, etc.) participated in the different
activities hosted by us.

This rather small-scale study uses different, or mixed,
qualitative methods to study childrens’ understanding of
basic economic principles (step 1), stakeholders experi-
ences and needs (step 1and 2), and prototype quality (step
3). As the overall aim of the process, and thus the motif
for a concept-driven (e.g., Stolterman & Wiberg, 2010)
design-based research, is on developing didactical theory
and didactic tools, we find hermeneutic (interpretative)
methodology better suited to capture critical pedagogical
moments or qualities than statistical or other quantitatively
oriented methods. The recurrent revision (Figure 2 below)

(step 1) (step 2)
Analysis of Development
practical problems of solutions

(step 3) (step 4)
Testing and Reflection
refinement

Figure 1: The Design Research process; refinement of problems, solutions, methods, and design principles (from

Reeves, 2006).
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Figure 2: The design process.

in this article is not primarily an instance for prototype
critique, but rather a phase for deepening understanding
of the didactic challenge mediating not just the content
but also the underlying idea of the approach to personal
finance as economization.

Analysis of practical problems (step 1)

The project as a whole was started to study the financial
competence of children age 10 to 12 years old (i.e., mid-
dle school ages). As this is a sparsely studied area and one
that completely lacks subject didactic studies, teaching of
personal finance within the HCS subject tends to build
on information from the financial market (c.f. Hernwall &
Soéderberg, 2019).

The project therefore started out with a series of work-
shops with grades 4 to 6 pupils (3 different schools,
191 pupils in total). The aim of these workshops was to
develop a deepened understanding of their understand-
ing of basic economic principles (Hernwall, Hullgren, &
Soderberg, 2017; Hernwall et al.,, 2018). In the setup of
these studies, we took inspiration from theories such as
the active and competent child (Hernwall, 2013; James
& Prout, 1997) and learning as an interactive and social
endeavour (Vygotsky, 1978; Wertsch, 1991) in consonance
with creative research methods (Gauntlett, 2007; Siibak,
Forsman, & Hernwall, 2013).

In setting up the workshops with the children, the ambi-
tion was to capture the children’s own perspective and
experiences (Hernwall et al., 2017, 2018). In the scenarios
presented to the children in the workshops, the guiding
principles was to (i) present situations that were familiar
to the children, (ii) create scenarios for discussion rather
than testing, (iii) mix individual and group reflections,

(iv) make no explicit reference to “money”, (v) support dif-
ferent symbolic expressions (talking, writing, drawing),
(vi) make every voice count and (vii) as far as possible, not
expose the child’s socio-economic everyday lifeworld.

We had roundoff discussions with all the teachers
involved, in direct connection with the workshops. This
helped deepen our understanding of their experiences of
teaching about personal finance, how HCS education var-
ied between schools, and their conceptions of the financial
competence among the pupils they meet. The teachers we
met during these workshops were also given the oppor-
tunity to provide further comments via an online qualita-
tive survey sent out after our visit to the schools. In this
survey, and in our dialogue with other stakeholders, it
became even more obvious that the subject area of HCS
in general, and personal finance in particular, received
rather marginal attention in the school setting (regardless
of whether it was considered important).

This is the background for, or the analysis of the practi-
cal problem, the need of a support for teaching about
personal finance in HCS. The prototype was to build on
the same seven principles as the pupil workshops (c.f.
above).

One challenge of studying children and a classroom
context is the ethical issue of participant anonymity and
confidentiality. As the study reported herein is based
on knowledge generated from studies reported earlier
(Hernwall & Soderberg, 2019), but focuses mainly on the
development of a didactic tool including only adult actors,
no need for ethical review has been identified. However,
it can be noted that ethical guidelines published by the
Swedish Research Council were followed (Svenska veten-
skapsradet, 2017).
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Development of solutions (step 2)

In the development of the actual digital prototype, two
interaction design experts (a User Experience Specialist
and a Data and Solutions Architect) were presented with
the tentative experiences and findings of the project (see
Hernwall et al., 2017, 2018). These experiences were based
on the analysis of the practical problem (step 1).

Testing and refinement (step 3)

As the main target group for the prototype are HCS teach-
ers, rather than the actual teaching situation, the testing
process involved different groups of teachers and teacher
trainers and/or other stakeholders in four iterations:

1. The interaction design experts provided the research
project with a rudimentary prototype (version 1).
Discussion of (a) interpretation of basic economic
principles and (b) the design/interaction idea.

2. An elaborated digital web-based prototype (version
2) presented together with an evaluation form for
HCS teachers.

3. Version 3 of the prototype was presented and dis-
cussed at a workshop with HCS teachers, teacher
trainers, researchers, government officials, etc.

4. Workshop with (a) HCS teacher students and (b) HCS
teacher trainers based on version 3 of the prototype.

The prototype was used for reflection on didactic chal-
lenges in four cycles, here described as “interpretative
situations” emphasizing that the testing and refinement
process included different kinds of evaluation contexts.

Reflection (step 4)

The goal of the iterative process was to develop what
(Vanderhoven et al., 2016) describes as “sharable ‘proto-the-
ories', which help to communicate relevant implications to
practitioners and educational developers” (p. 467). Grounded
in the interest in how to teach about personal finance, the
proto-theories will be in the form of recommendations for a
digital platform harbouring the subject content, in particu-
lar didactic reflections and recommendations on how to pre-
sent such teaching material.

Results
Analysis of practical problems (step 1)
Taking a critical stance towards the assumption that chil-
dren have limited financial competence and also the pre-
dominant tradition of measuring to what extent they have
(or have not) arithmetical and/or conceptual (financial)
knowledge, our starting point was to determine the actual
financial capabilities of children. Inspiration for the setup
was obtained and developed at a workshop with stake-
holders prior to the workshops with the children. Here it
was emphasized the importance of identifying the chil-
dren’s own experiences and perspectives in this domain.
The series of workshops with children provided a first
essential experience that children do understand basic
economic principles (defined as “resource”, “value”, “time”).
As we conceptualize economy as “economize with (lim-
ited) resources”, rather than “finance”, it becomes neces-
sary to ask (at least) two questions:

from a Design-Based Research Approach

- Is this a conceptualization of personal finance (and fina-
ncial literacy in general) that is of relevance for HCS?

- If so, do HCS teachers have the necessary financial
competence to embrace the notion of “economize
with (limited) resources” (and the concepts “resource”,
“value”, “time”)?

The initial answer to these two questions, based on discus-
sions with teachers we met while conducting the work-
shops, as well as discussions with government officials,
was ‘“yes, it is highly relevant” and “no, teaching about
personal finance is neglected in many respects, which
is probably dependent on teachers' tendency to have a
superficial, if not naive, financial competence”. Thus, the
design-based research process started at the intersec-
tion between the competences of the children, the lack
of appropriate teaching support, and a (assumed) knowl-
edge gap among HCS teachers, as proposed by the teach-
ers themselves and by teacher education experts.

The need for appropriate teaching support in the area of
consumer studies and personal finance is further accentu-
ated by the scarce resources. The almost exclusively used'
HCS textbook (Hjalmarsson, Sjoholm, & Arvidsson, 2018)
for the Swedish compulsory school, though newly pub-
lished, addresses personal finance primarily as a matter of
weekly pocket money, consumer rights and key concepts
in the financial market (e.g., allowance, interest). This rep-
resentation represents the narrowing of financial compe-
tence to counting and concept knowledge (i.e. consumer
perspective) at the expense of understanding basic finan-
cial principles.

To summarize, the pedagogical didactic challenge of devel-
oping a teacher support in this domain has been developed
out of two tentative empirically grounded assumptions. The
first is that there is an essential distinction between economy
as “finance” and as “economize with (limited) resources”; the
latter is of interest herein. Second, children understand the
basic economic principles of “resources”, “value” and “time”,
providing a likely basis for developing financial literacy.

Development of solutions (step 2)

Based one the analysis of the practical problem, the fol-
lowing five criteria were established for the interaction
design experts when developing a teacher support for
teaching about personal finance in HCS:

I. It should support student (middle school) develop-
ment of fundamental financial principles (“resource,
‘value', “time”).

II. It should support teachers in broadening their un-
derstanding of financial literacy from the consumer
perspective predominant in the curriculum, to a
more reflected understanding of basic economic
principles.

III. It should reveal the existing financial capability of
the pupils and support an understanding in relation
to how this is articulated in the syllabus of HCS.

IV. It should develop the subject HCS, in particular the
area of personal finance.

V. It should support teachers in their assessment and

grading.
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It is important to stress that the intended goal of this pro-
totype is to be a support for HCS teachers in their educa-
tion about personal finance, including examples and exer-
cises. It should further describe the relationship between
example and/or exercise, personal finance, and the sylla-
bus/core content of HCS.

Testing and refinement (step 3)

In the third phase — testing and refinement of the prototype
—four iterative cycles of interpretative and revision work were
conducted. During this process, not only did the prototype
develop, but also the understanding of the conditions for
teaching about personal finance in HCS, the lack of support
for teaching about personal finance within the HCS field, as
well as the needs among HCS teachers in that domain.

Interpretative situation 1

In the initial phase of the work, the interaction experts
were presented with preliminary results from the analy-
sis of pupil workshops on the content of the curriculum
and the founding ideas for the prototype (c.f. step 1 and
2 above). The first rudimentary version of the prototype
therefore focused on how to present key concepts and was
presented and discussed internally within the research
project. The guiding principle for the critical analysis was
the five criteria established in step 2 (above). The proto-
type was developed and presented in the web-based devel-
oper tool Marvel (marvelapp.com).

35

Already in the first version of the prototype, the task
(in the form of a scenario) presented had complementary
information about “What do the pupil’s practice?”, even
though it lacked an explicit reference to the HCS syllabus.
The task built on the idea of small groups (2—3 pupils)
working together. In this way, the scenario opened up for
discussion supporting a reflective understanding rather
than striving to measure the level of conceptual or arith-
metic competence.

First revision

The feedback on the first version of the prototype empha-
sized that personal finance as economization needed to
be more visible in the scenarios.

Thus, the initial prototype illustrated the necessity of
making explicit connections to the national curriculum (Lgr
11) and the HCS syllabus. Even though the fundamentals
of economization (resource, value, time) are illustrated
explicitly in the exercises, the translation of these key con-
cepts to the syllabus need to be elaborated.

Interpretative situation 2
In the new version of the prototype (Figure 3) the aim was
to (a) emphasise how task(s) related to the HCS syllabus
and (b) make it more easy to understand the key concepts
as fundamentals of economization.

Starting with the second version of the prototype the
web-based developer tool Axure RP (www.axure.com) was

3 Uppgift: 3

Antal lektioner: 1-2 lektioner
Lektionsuppgift: Reflektera dver varde

Beskrivning:

Denna uppgift ar uppdelad i tva delar och kan darfér ger

Rather complex presentation of
task/assignment. No clear
distinction between financial
concepts (price, money, cost) and
basic economic principles of
personal finance (resource,
value, time). Rather traditional
financial tasks (calculation, etc.)

bada delarna pa en lektion.

2. Vad ar dyrast?

4 a) Finns det nagot som inte gar att kbpa for pengar?

Del 1: Den forsta lektionen far eleverna i uppgift att skriva ned 4 akfiviteter eller upplevelser de gor eller brukar
g6ra som innebéar en kostnad av nagot slag. En sadan aktivitet eller upplevelse kan handla om allt fran att ga pa
bio, dta mat pa restaurang eller 4ka pa semester med familjen.

Del 2: P4 den andra lektionen far varje elev vilja en av aktiviteterna eller upplevelserna de skrivit upp och som
larare skriver du dem pa tavlan. Eleverna far garna valja ut den aktivitet eller upplevelse de tycker mest om, eller
helst skulle vilja gora. Dessa utgdr en inspiration och grund for resten av lektionen. Sedan delas eleverna in i
grupper om tre till fyra dar de far diskutera och motivera svar till foljande fragor:

1. VAl 3 aktiviteter eller upplevelser pa tavian. Vad &r det som gor att de kostar?

3. Om ni sjélva fick sétta priset, hur mycket borde da de tre aktiviteterna/upplevelserna ni valde kosta?

b) Hur kan det vara vardefullt, om det inte kostar pengar?

Stall en fraga i taget till klassen och lat eleverna diskutera i fem till tio minuter per fraga. Efter varje fraga kan en till
tre grupper slumpmassigt véljas ut och far da kort presentera hur de svarade och varfor.

Vad ovar eleverna pa?

Figure 3: Prototype version 2. Assignment.
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used, and the prototype was now named “Clever personal
finance in the classroom” (“Smart privatekonomi i klass-
rummet”). In the second iteration, we introduced the
research project and the prototype in a closed Facebook
community, asking HCS teachers to test the web-based
prototype and provide open-ended feedback in a google
form. We also contacted some HCS teachers via e-mail,
asking for their feedback. Google analytics were used for
visualization of interactions on the prototype. Without
going into detail about this setup, it can be said that it was
a challenge to receive feedback (we will revisit this in the
concluding discussion). Furthermore, the developer tool
did not give us the possibility to view numbers of hits on
the web-page/prototype, so we have no idea how many
actually tested it. All we know is the feedback number (4)
on the feedback form. Although few, the responses were
both varied (from positive and supportive, to negative and
questioning) and elaborated. Nevertheless, the following
should be understood as important and critical feedback
on how to address teaching about personal finance from a
small group of (likely dedicated) HCS teachers, rather than
representing the HCS teacher community as a whole.

Key feedback and tentative conclusions
The feedback from the second interpretative situation
(the form) can be summarized as follows:

A. “This tool is a great addition to [HCS] as it has stu-
dents planning and reflecting about the financial
aspect, not only the food aspect. Very important!” (in-
formant #2). As such, it provides inspiration to both
lesson planning and ways to comprehend personal fi-
nance as intimately linked to the preparation of food.

B. Given the limited frames for the HCS subject and
the time needed for cooking rather elementary
foods, the tasks in the prototype are way too com-
plex and time consuming.

C. Tasks that can include comparisons between the pu-
pils and their socio-economic life situation should
be eliminated.

D. How the tasks are related to personal finance is not
always clear, as some teachers seem to struggle with
this connection, as they seem to understand person-
al finance as a question of financial literacy, rather
than economizing with resources.

The major challenge to be addressed is therefore how to
communicate in what way the suggested tasks do support
learning about personal finance and, consequently, why
“economization” is better suited as a starting point in the
education about personal finance than “financial literacy”
and/or “financial numeracy” (even though the actual
naming of the exercises tended to be slightly traditional,
as “saving”, “loans”).

Given the experiences from the second interpretative
situation, one or several tentative conclusions are possible:

- HCS teachers lack necessary financial competenceto ap-
propriate the conceptual idea of how to teach about
personal finance, as exemplified in the prototype.

from a Design-Based Research Approach

- The tasks in the prototype have no relevance to the HCS
subject area. One teacher answering the question-
naire supports this conclusion.

- The teachers who answer have no experience in proto-
type testing. Some comments provide support for this
conclusion, as there is criticism on phrasing rather than
the overarching idea. This is also an issue of in what
“mode” a prototype should be presented, as what is be-
ing commented is at least to some degree interwoven
with the qualities of the prototype (Lim, Stolterman,
& Tenenberg, 2008; Rettig, 1994; Tohidi, Buxton, Bae-
cker, & Sellen, 2006).

Second revision

The didactic challenge emphasized from the second inter-
pretative situation can be framed as a question of transla-
tion: How to make evident and relevant the approach of per-
sonal finance as presented in the prototype? An additional
question concerns how to connect this notion of “econo-
mization of (limited) resources” to the current curriculum,
as the focus there is more on consumption and legal issues
when addressing personal finance. This could perhaps be
framed as an issue of re-learning, rather than learning (or
learning new). Nevertheless, it lies within the tradition of
the HCS subject to economize about cooking and food prep-
aration. These didactic challenges were used as an essential
backdrop for the third interpretative situation (below).

Interpretative situation 3

Version 3 of the prototype (Figure 2) highlighted the
didactic challenge of translation (making relevant the
notion of personal finance as based on resources, time and
value) and of supporting re-learning among HCS teachers.
The previous cycle of testing, together with similar experi-
ences from meeting with (HCS) teachers when conducting
the workshops with the pupils, provide a reason to under-
stand the translation and create relevance as an essential
challenge (Figures 4 and 5).

In the interpretative situation a mixed group of eleven
stakeholders (HCS teachers and teacher trainers, school
developers, government officials, and researchers in dif-
ferent fields such as didactics, economics and business
administration, children’s culture, digital media, learning)
participated in a full-day workshop. Leading up to the part
on the prototype, the workshop presented tentative results
from the research project (c.f. step 1 above) and treated
themes such as children and financial competence as well
as the HCS subject. The participants were thus introduced
to the field of interest and had been working in small groups
on matters of relevance to the theme of the prototype.

The part of the workshop focusing on the prototype was
held by the interaction design experts. The steps for the
workshop included (in three groups of 3 to 4 participants):

1. Sketching of a prototype, to be used in HCS that sup-
ports learning about personal finance. This as we want-
ed the workshop participants to frame the challenges
of translation and re-learning without influence from
the prototype “Clever personal finance in the class-
room” (“Smart privatekonomi i klassrummet”).
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Start page and introduction to

key qualities: learning
Smart ekonomi i klassrummet trajectory and children’s

perspective.

Smart ekonomi | kiassnsmmet vinder sig 1l dig som i o och syftar 58 aft ge fag fér afl undonisa
vy ti ] som ofta kefivs for ant Irent ke Aatin TR
Falj ling i en ios som utgdr ifrdn Later barnen &va pa sin Kommunicera med andra
larelinje eget Grméga och ldrare och se andra klassers
grundfarstielse for ekonomi scenarion

Lo ]

Figure 4: Prototype version 3. Start page.

Scenario Del 1 - SPARA

"Det &r en vecka kvar till Halloween och ni bérjar bli sugna pa att ASSIgnment/taSk nQW moire
foreslagit alt ni kan f& ha en Klassfest i skolan forutsatt att ni bjal| Cl€@rly focuses on discussion

det blivit valdigt skréipigt pa skolomradet och rektorn har dérfér k9 and cooperation, and on basic
Klassfest om ni plockar ihop allt skrép pa skolomradet och samiar] economic pri nci pI es, than in

Rektorn séger att ni sféilva far bestdmma hur stor kiassfest nivill | the previous prototype.
kassar med skrép behéver ni plocka. Rékna med att ni hinner plo|

dagar."

Nedan visas alternativ eleverna kan vilja mellan, visa de olika klassfesterna i klassrummet
och be dem diskutera fragorna som féljer i 5-10 minuter.

HAPPY
HALLOWEEN
Lilla halloween-festen Mellanstora halloween-festen Stora halloween-festen
» 2 godispasar « 4 godispasar » Obegransat med godis
= 2 popcornskalar = 4 popcornskéalar « Obegransat med popcorn
= Laskande dryck * Musik
= Musik » Dekoration
10 skrippasar 20 skriappasar 30 skrappasar
( 1 j Vilken klassfest valjer ni? Varfor?
Ie"' 2 *.‘ Kommer ni hinna plocka tillrackligt med skrap?

Redovisa hur.

Forklara for eleverna:

Det som eleverna just har gjort &r att valja nagot de vill konsumera och arbeta for att
spara det som krévs for att de ska kunna konsumera. | detta fall handlade det om
att samla skrap pa skolgarden for att kunna ha en klassfest, medan de nar de blir
aldre kanske kommer att behéva sommarjobba for att spara till en ny telefon, en
semester eller for att ha rad att gora eller kdpa nagot annat.

Figure 5: Prototype version 3. Assignment.
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2. Presentation of and re-design of “Clever personal
finance in the classroom” (“Smart privatekonomi i
klassrummet”).

In summary, what can be considered the core content in
personal finance and how can relevant learning material
be created to support the learning and teaching about
personal finance? (See appendix for an elaborated presen-
tation of the workshop.)

Key feedback and tentative conclusions

In the third interpretative situation translation (key con-
cepts) and re-learning (of HCS teachers) were key issues
addressed. Following that, the following primarily didactic
challenges and suggestions were developed and discussed
in the workshop:

- Translation and re-learning. It must be clearly ex-
plained how the core content of the exercises are
to be understood in relation to the curriculum and
other control documents. There is a double challenge
here, as (a) most teachers in the HCS field have only
elementary knowledge in the basics of financial com-
petence and (b) the prototype is grounded in “econo-
mization” rather than “consumption”. Even though
the notion of economization is well established with-
in the tradition of the HCS subject, the contemporary
curriculum does not make that relation explicit, again
making it necessary to guide the HCS teacher through
the different exercises suggested and thus aid in the
translation between the prototype content and the
curriculum.

- Neutral and flexible. Teachers (users of the artefact)
should have the opportunity to modify the content of
the different exercises based on the needs, qualifica-
tions and conditions in the pupil group. Differences
clearly exist between different pupils based on a great
number of socio-economic, cultural, etc., factors. Ad-
ditionally, a large number of immigrants/refugees
have been welcomed into Swedish schools during the
last couple of years, with diverse experiences and eve-
ryday life conditions.

o This is also a technical and consequently usability
challenge, as the artefact must be open to changes
by the teacher.

- Adaptable and relevant. Coupled with the previous
suggestion, the artefact for support in teaching about
personal finance should offer the opportunity to
change the examples, even though the character of
the exercise is the same. One of the greater challenges
for the contemporary school is to make the content
relevant, and in a rapidly changing society, it can be
crucial that the teacher pick up and relate to what is
popular in the culture of the child at that time.

o This is also a technical and, consequently, usability
challenge, as the artefact need to be open to chang-
es by the teacher.

- Adaptable. Given the varied conditions for the teach-
ers and the HCS subject at different schools, different
competences and experiences of the pupils, and other
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such contextual factors defining the HCS subject in its

actual implementation, length and complexity in the

exercises must be open to adaptation.

o This is also a technical and, consequently, usability
challenge, as the artefact needs to be open to chang-
es by the teacher.

- Relevant and neutral. The school has an explicit assign-
ment of being compensatory and equivalent, meaning
that “Account should be taken of the varying circum-
stances and needs of pupils” (Skolverket, 2011, p. 10)
in the general endeavour of education as being eman-
cipatory. Nevertheless, it is of great importance that no
single pupil should be pointed out and differentiated
based on, e.g., socio-economic background. This must
be taken into account when constructing the exercises,
as family finance is an area of great (potential) sensitiv-
ity. The exercises should therefore never involve any
relation to the actual family or personal finance. Ob-
viously, a child experiencing exclusion is less inclined
to participate, which will consequently affect learning.

Third revision

The key factors in the third revision of the prototype were
connecting the content even closer to the curriculum,
and also emphasizing the need of the tasks to be inclusive
and open to teacher modification (to meet pupil needs,
creation of relevance and level of complexity). In the next
cycle, we met with HCS teacher students and HCS teacher
trainers at one of the four HCS teacher educations in Swe-
den, with special attention to the prototype as a support
for teaching about personal finance.

Interpretative situation 4

The fourth interpretative situation consisted of seminars
with, on the one hand, the last year HCS teacher students
(seminar 1) and, on the other hand, HCS teacher trainers
(seminar 2). Both seminars were conducted at the same
teacher training university. The aim of these seminars
were to test and discuss the prototype in general and its
qualities as a teacher support for teaching about personal
finance in particular, from a uniquely insider perspective
(Figure 6).

Atseminar 1, five of the six last year HCS teacher students
participated together with a second year HCS student (in
total six HCS teachers students). After introduction of the
theoretical and conceptual foundations behind the pro-
totype, the actual prototype was presented by one of the
interaction design experts. The teacher students then had
access to the prototype via notebook or tablet comput-
ers and were handed a series of four themes to discuss in
pairs of two: Is the prototype usable? What is the utility
of the tool for pupils, what is that they learn? How well is
personal finance, as economization of (limited) resources
(resource, time, value) communicated through the proto-
type? And finally, ideas and suggestions for improvement.

Three teachers participated in the second seminar with
the HCS teacher trainers. The setup was practically the same
as in seminar 1, although less formal than with the teacher
students. It also included a more meta-reflexive level, con-
taining discussions on the level of (financial) competence
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n Skriv ut

Eget scenario

| de tidigare uppgifterna har eleverna Gvat pa af] The pOSSIbIIIty tO Create

an-ta rramés‘;:re‘gna E;ensﬁo.l;::;:ignzk;:r?"kz? scenario Is more elaborated’
here in the form that the

pupils themselves can create

such a scenario.

Presentera uppgiften for dina elever, tillat dg
f4 inspirera av varandras svar.

Vad Gvar eleverna pa?

Eleverna far, precis som i de tidigare uppgifterna, Gva pa att hushalia med befintliga och
begransade resurser. De ovar pd att fatta beslut och prioritera. Eleverna far anvénda de
fardigheter de redan har kring att tdnka abstrakt och i termer av att gora avvaganden mellan tid,
resurs och varde, for att den har gangen fatta beslut om pengar som resurs.

| den andra delen av den har uppgiften far eleverna dessutom hitta pa ett eget scenario.
Vad sager laroplanen?
Léroplanen fér rskurs 1-6 sager att el ska ges firutséttningar att kla sin formaga

inom "Ungas ek P e och k ion". | den har iften far eleverna direkt
komma i kontakt med att lana pengar istéllet for att spara, att gora medvetna val och prioritera.

Skapa scenario

I den har delen av uppgiften far ni skapa ert eget scenario. Rita din karaktar, bestdm egenskaperna nedan

och rita dem i tankebubblan:

Figure 6: Prototype version 3. Create their own scenario.

among HCS teachers and the HCS subject as such. To com-
plement their written feedback, we also took notes.

Key feedback and tentative conclusions

After the third cycle, we had no intention of making a
fourth revision of the actual prototype, but rather to test
it with the end-users in the fourth interpretative situation.
Analysis of the feedback suggested the following:

- Translation. The relationship between the content of
the artefact and its unique tasks concerns not only the
curriculum but also the syllabus, which is a crucial di-
dactic issue (c.f. discussion above, 3rd revision).

- Transparent. Teachers must be able to use the artefact
without any introduction.

- Relevance. The introduction to the specific tasks should
be as short as possible. In the prototype, each task is
based on a scenario. This task must be short (prefera-
bly including other semiotic systems than written text,
see below) in order to be read and made relevant based
on the simple fact that, as they argue, pupils tend to
place attention on explicit questions/assignments,
thus missing the context.

- Adaptable and flexible. Adaptation of tasks based on sit-
uational conditions (c.f. discussion above, 3rd revision):
o The possibility to choose tasks based on time avail-

able. This was also emphasized by the HCS teacher
trainers in the second seminar.

o The possibility to continue with a single task during
two or more lessons. Also emphasized by HCS
teacher trainers.

o Less complex tasks that can be used as filler, requir-
ing 5-15 minutes.

- Adaptable and flexible. Increased flexibility in adapting
tasks based on interest, relevance, etc. (c.f. discussion
above, 3rd revision).

o Adaptation cannot be a requirement, as there is
limited time for lesson planning. This lack of time
further implies a print option of the task for the
teacher (i.e., making it easily available).

- Multimodal. With heterogeneous groups of pupils

(different competences and pre-understandings, multi-
culturalism, learning challenges, etc.) the artefact
should include and provide the opportunity to con-
tribute in different semiotic modes (written text,
spoken word, video, images) (e.g., Kress, 2009).

- Relevance. Finding the right level for the tasks is a

challenge, as some pupils tend to lose attention if the
exercises are too complex. In contrast, other pupils
might find the same tasks too simple and, therefore,
seek inspiration in other activities. This wandering-off
is particularly topical when working on a connected
computer.

- Translation. The possibility to receive suggestions

for thematic planning, supporting different learning
goals as stated in the syllabus. Making the parts make
up a whole is important, and the need for that kind
of support is obviously greater in an area where the
teacher has reduced knowledge/competence. This
again also goes back to the fact that personal finance
has a rather marginal role in the syllabus (regardless
of how important such competence might be).

- Translation and didactic support. Pedagogical/didac-

tical suggestions for, and support in, how to imple-
ment the different exercises (such as role-play, value
exercises).

- Width rather than depth. A way of making the arte-

fact more useful is to incorporate more thematic ar-
eas (such as sustainability, consumption), as teachers
prefer learning tools where as much as possible of the
theoretical content is collected/available. In the con-
temporary educational landscape, teachers are often
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obliged to personally find support and material for
their teaching, as well as critically examine those re-
sources. This is a time-consuming practice.

In addition to the above results, the HCS teacher train-
ers see a need for a tool such as “Clever personal finance
in the classroom”, which adds further dimensions to the
(sparse) available study material. Of particular interest
was how the tool was connected to the HCS subject tradi-
tion of “home economics” and economization, which then
must be clearly stated and argued for in the prototype,
as it is what makes the tool relevant, they argue. What is
lacking in the prototype, they continue, is the question
of “what is money?” Although interesting and important,
this feedback gives evidence of the didactic challenge in
explicating how “money” is an instance of the intersec-
tion of resource, value and time, suggesting the particu-
lar challenge of developing new ways of thinking about
already familiar phenomena.

Reflection (step 4)

During the process, technological and didactical recom-
mendations evolved. Even though these technological
recommendations for a digital platform are important in
making the artefact useful as well as used, the main focus
herein is on the didactic recommendations or reflections,
that is, how to present such teaching material, such as per-
sonal finance, within the subject area of HCS.

Recommendations for a digital platform (technological
recommendations)

1. Easy to access and use for teachers (and pupils).
Many teachers experience time as a limited resource.
Hence, it is important that new tools are user friendly
and easy to understand.

2. Offer possibilities for adaptation and modification.
With different circumstances in different classrooms,
it is important that the teacher be able to modify con-
tent. Emphasized recommendation #1 above.

3. Possibility to print individual exercises.

Having exercises printed on paper give a sense of se-
curity, as technical problems are frequent in school
settings.

4. Support the use of different modalities.

As pupils have different abilities and competences, it
is important that the platform supports communica-
tion (information, hand-ins, feedback, etc.) in differ-
ent modalities.

Recommendations for how to present such teaching material
(didactic recommendations)

The following didactically oriented proto-theories are
being developed from the four cycles of prototype testing.
From a didactic perspective, support for teaching about
personal finance should possess the following features:

1. Flexible and adaptable.
With the possibility of modifying and adapting the
content of the teaching material based on the com-
position of the pupil group on new (popular cultur-
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al) phenomena, etc., it will offer increased possibili-
ties to meet the needs and support the learning of
the individual pupil. This implies the possible adapt-
ability of the time requirements and complexity of
the different exercises, supporting more individually
oriented and more subject relevant learning.

. Neutral.

Neither content, nor the setup for the exercises,
should signal the socio-economic lifeworld of the
pupil(s). This implies that teaching within the domain
of personal finance is a sensitive area in which teach-
ers need support.

. Relevant.

Our studies show that the children have a basic eco-
nomic understanding, framed as “economization of
resources”. especially if they are given the possibility
to reflect for themselves on familiar or relevant phe-
nomena. The content should therefore address the
experiences of the child (without being in conflict
with #2 Neutral). From a teacher perspective, the
relevance of an educational tool is also a matter of it
containing and making connections between differ-
ent learning objects/thematic areas.

. Essence.

In any construction, the base determines the quality
of the final construct. In relation to the domain of
personal finance within the HCS subject, economy
as economization with resources is that base, as this
is fundamental for financial capability. Furthermore,
this idea goes hand-in-hand with the HCS subject,
given its tradition of home economics, as well as
with the all-the-more urgent issues of sustainability
in contrast to consumption (c.f. Skolverket, 2011).

. Multimodal.

As compulsory school in Sweden has an explicit goal
of being compensatory and equivalent (Skolverket,
2011), it is important that all pupils have equal op-
portunities to express their competences and abili-
ties. Opening up for multimodal expression (sound,
image, movies, etc.) broadens the usefulness of a
tool that is to be used in different socio-economic
settings, with a variety of mother tongues among
the pupils (some are newly arrived in Sweden) and
also differences in basic cultural competences of
reading, writing and arithmetic.

. Translation.

The perhaps most critical, and in relation to didactics
most difficult, challenge in developing teacher sup-
port in teaching about personal finance, as framed
herein, is the issue of translation. Even though
economization has a long tradition within the
HCS subject, in which sustainability is high on the
agenda, economy in general and personal finance
in particular seem to be conceptualized as a mat-
ter of consumption, consumer rights, and a series
of literacy and numeracy competences. The transla-
tion process concerns how to make the fundamental
economic principles (resource, value, time) essential
and to support HCS in understanding them as keys
for a deepened financial literacy. However, it also
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concerns the way in which these principles are con-
nected to the HCS curriculum.
7. Openness & cooperation.

The setup of the exercises should focus on open
questions or scenarios to support reflection and
co-operation. The opposite, as prevalent in existing
teaching material and support materials from au-
thorities and organizations, would be to focus on the
financial (monetary) vocabulary and standardized
questionnaires. In the aim to achieve a critical un-
derstanding, we emphasize the importance of open-
ness and discussion. In working together, the pupil
is challenged to formulate her/his own perspective.
Additionally, by listening to others, these personal
experiences are given new dimensions and perspec-
tives. Thus, the cooperation can be the metaphori-
cal “zone” of the “zone of proximal development”
(Vygotsky, 1978), supporting individual learning in
cooperation with others having other kinds of experi-
ences and/or perspectives.

Discussion and conclusions

The overall theme of this article is how to teach about
personal finance paired with a critical/emancipating
pedagogical aim of developing conditions for young peo-
ple to appropriate basic principles of personal finances.
Our interest in didactic support in how to develop the
field of personal finance within the subject area of Home
and Consumer Studies (HCS) in the Swedish compulsory
(grades 4 to 6) has in this study been guided by some core
principles from design-based research: analysis of practical
problems; development of solutions; testing and refine-
ment; reflection (Reeves, 2006). The model proposed by
Reeves, (2006) is a delimitation of the more extensive
design-based research models (The Design-Based Research
Collective, 2003; Wang & Hannafin, 2005). Nevertheless,
it captures some of the essential elements of the design-
based research process, supporting the development of a
new understanding of the conditions for teaching about
personal finance in contemporary Swedish compulsory
school. This phenomenon can be seen in how the parallel
process of developing and testing a technological artefact
for teaching about personal finance has raised questions
on didactics in this domain. Herein also lies the ideo-
logical assumptions underlying the study: the tendency
in the study area personal finance in the contemporary
compulsory Swedish educational system is to focus on
finance and consumption, overlooking the conditions for
any individual (personal) to make long-term sustainable
choices. Design-based research has therefore been a facili-
tator for discussions about and a deepened understanding
of the conditions for teaching in general and in personal
finance within the subject field HCS in particular.

We find it useful to approach the field of personal
finance and financial competence as a complex of differ-
ent kinds of competences (Hernwall et al., 2017, 2018). On
the one hand are financial literacy (conceptual knowledge)
and numeracy (arithmetic), which are often considered as
knowledge a person either has or does not have. These fea-
tures are often tested in different kinds of studies (Danes &

Haberman, 2007; Lusardi, Mitchell, & Curto, 2010; OECD,
2012). On the other hand is financial capability, which is a
reflective and critical capability that is closely intertwined
with understanding. Despite being an obvious reduction
of the complexity of financial competence, it illustrates
the different kinds of competences needed to fully appro-
priate the life skill requested by the OECD (2005).

There seems to be a relative lack of competence and
confidence among teachers, increasing the risk of making
education about personal finances even more marginal
than suggested by the curriculum and syllabus. This was
also confirmed by Swedish authority Skolinspektionen
in their thematic quality review of the HCS subject
(Skolinspektionen, 2019). Therefore, the great interest
among HCS teachers, as well as other stakeholders, in
the prototype presented here is not surprising. One cru-
cial quality of teaching material about personal finance
developed and tested in this study is that it supports not
just the appropriation of economy as “economization with
(limited) resources” but also guides the transition from
understanding to a useful repertoire of teaching activities.
Herein lies, we argue, the didactics of personal finance
as well as the critical pedagogical dimension urging for
another approach towards the subject area of personal
finance. This study has, by using a design-based research
approach, resulted in seven recommendations or proto-
theories for what qualities are essential in such a teaching
material:

1. Flexible and adaptable to interests and trends in the
pupil group.

2. Neutral in relation to the unique socio-economic
conditions of the individual.

3. Relevant content from the perspective of the pupil
group.

4. Begin in the essence of how to understand economy
(as economization).

5. Multimodal content supports many voices, perspec-
tives and competences.

6. Translation, or making the connection between fun-
damental basic principles and the HCS curriculum.

7. Openness & cooperation as guiding principles for
how the pupils should approach the field of interest.

This then answers the question of “how to teach about per-
sonal finance”, when framed as a teaching material such as
the prototype tested. From this iterative, the design-based
research process develops a first draft for a theory on the
conditions for teaching about personal finance within the
framework of HCS in Swedish compulsory school (grades
4 to 6), resulting in the first steps towards a theory for
didactics of personal finance.

Even if we have earlier found that children understand
the basic economic principles of “resource”, “value” and
“time” (Hernwall et al., 2018), the didactic challenge seems
to be found in the translation of these principles to the
field of personal finance. We further know that neither
the teachers nor the phrasings in the national curriculum
(Skolverket, 2011) conceptualize finance or economy as
primarily “economization with (limited) resources”. Even
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though this framing of economy goes hand in hand with
the tradition of the Home Economics subject area, per-
sonal finance in the current HCS subject is rather a reflec-
tion of the contemporary consumer society (based on the
idea of unlimited resources) and the increased complex-
ity of financial services. We therefore argue, based on the
findings of this design-based research process, and with
reference to a critical pedagogy, that a core assignment for
the didactics of personal finance is to support the devel-
opment of a more complex financial understanding and
the necessary life skills (OECD, 2017) by starting with the
familiar and building upon it. The appropriation of key
concepts is thus not restricted to the pupils but also to the
HCS teachers and the HCS subject.

We know from Vygotsky (1978, see also S&ljo, 2010) that
what will be learned is inseparable from the tools used.
In appropriating basic economic principles with the sup-
port of teaching material, the learning process becomes
intertwined with not just the artefact used but also its
qualities. Here the support of multimodal theories (i.e.
Kress, 2009) will obviously guide in the development of a
digital tool for teaching about personal finance, opening
up for both flexibility on several levels. Given the expe-
riences from the design process described, the prototype
evokes thoughts and ideas among the HCS teachers and
other stakeholders that have tested it. The prototype, as
an artefact and as learning material, thus becomes a socio-
material (Barad, 2003) entanglement framing the condi-
tions for the didactic situation — and if not used, there will
be other sociomaterial entanglements constructing other
didactic situations.

Limitations

Given a series of methodological limitations, such as the
limited number of respondents in the second interpreta-
tive situation or the unstructured data collected from the
third and fourth interpretative situations, the ambition
with this article is to say something about the conditions
for teaching about personal finance. With support from
HCS teachers and a series of other stakeholders, we have
had the opportunity to address the complex problem of
how to teach about personal finance in the HCS context.
The suggestions for the didactics of personal finance edu-
cation in Swedish compulsory school have been devel-
oped in an iterative process, as proposed by design-based
research theorists (Anderson & Shattuck, 2012; Barab &
Squire, 2004; Brown, 1992; Collins, 1992). Even if mixed
data have no inherent quality as such (e.g., Vanderhoven
et al,, 2016), the analysed qualitative data pave the way for
a kind of continuous critical discussion that would not be
supported by a more quantitatively oriented study. Addi-
tionally, even if this study has some methodological short-
comings, we argue that this study does provide ground-
work for reasonable conclusions and implications. Despite
the complex and mixed data, the results provide a coherent
picture in terms of how teacher support can be designed in
this domain. Therefore, we find that the presented proto-
theory has relevance for pedagogical-didactical practice on
conditions for teaching about personal finance. In a next
step, it will be important to study the use of the proto-
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type in an actual teaching situation and include the pupils
themselves in the design and evaluation process.

Appendix
Setup workshop (interpretative situation 3):

1. Sketching: “Create a prototype, to be used in HCS,
that supports learning by children about the econo-
my (economization)”. 60 minutes. (Instructions: Start
quickly; To be used with pupils; Support learning.)
[Material available and/or method for collection: In
addition to post-it notes, different-sized papers, and a
variety of pencils, each group could also use the actu-
al table as a “whiteboard” sketching/writing surface.
Collected and photographed by the research team.]

2. Group presentation. 5 minutes/group. (What “prob-
lem” are you addressing? How is it to be used with
pupils? How does it support learning?) [Each pres-
entation summarized on a flipchart by the research
team.]

3. Presentation (interaction design experts) of the pro-
totype “Clever personal finance in the classroom”.

4. Group discussion and short presentation. 15 minutes.
(How can the tool be used? What is the utility of the
tool for pupils, what do they learn? What is missing
in the tool?/How can it be developed?) [Each group
received the questions on paper, to be answered and
handed in.]

5. Renewed sketching. 60 minutes. (Grades 4 to 6; Teach-
er support; Children perspective/“economization”;
National curriculum.) [Post-it, whiteboard table, etc.]

6. Group presentation. 5-10 minutes/group. (What
“problem” are you addressing? How is it to be used
with pupils? How does it support learning? Relation
to national curriculum/HCS?) [Flipchart.]

Alternately, in summary, what can be considered the core
content in personal finance and how can relevant learning
material be created to support the learning and teaching
about personal finance?

Note

"'In a survey, 77% (N = 142) HCS teachers responded
that Hjalmarsson et al. (2018) is the textbook they use
(or 90% of the 107 teachers that do use textbooks), if
complemented with other kind of material (predomi-
nantly available on-line). New versions of this book
have been published since its first publication in 2016.
In the survey, we made no distinction between differ-
ent publications. There are no changes of relevance
between these publications.

Competing Interests
The authors have no competing interests to declare.

References

Almenberg, J., & Sdve-Soderbergh, J. (2011). Financial
literacy and retirement planning in Sweden. Journal
of Pension Economics and Finance, 10(4), 585-598.
DOI: https://doi.org/10.1017/S1474747211000497


https://doi.org/10.1017/S1474747211000497

Hernwall and Soderberg: Teaching about Personal Finance in HCS - Suggestions 43

from a Design-Based Research Approach

Almenberg, J., Vestman, R., & Sdve-Soderbergh, J.
(2015). Finansinspektionens promemoria. Hdlften av
konsumenterna saknar grundldggande finanskunska-
per. (FI Dnr 15-1579).

Almenberg, J.,, & Widmark, 0. (2011). Numeracy,
financial literacy and participation in asset markets.
Available at SSRN 1756674. DOI: https://doi.org/10.
2139/ssrn.1756674

Anderson, T, & Shattuck, J. (2012). Design-based
research: A decade of progress in education research?
Educational Researcher, 41(1), 16—25. DOI: https://doi.
org/10.3102/0013189X11428813

Banks, J., & Oldfield, Z. (2007). Understanding pensions:
Cognitive function, numerical ability and retirement
saving. Fiscal studies, 143—170. DOI: https://doi.org/
10.1111/j.1475-5890.2007.00052 x

Barab, S., & Squire, K. (2004). Design-based research:
Putting a stake in the ground. The journal of the learning
sciences, 13(1), 1-14. DOLI: https://doi.org/10.1207/
$15327809ils1301_1

Barad, K. (2003). Posthumanist performativity: Toward
an understanding of how matter comes to matter.
Signs: Journal of women in culture and society, 28(3),
801-831. DOL: https://doi.org/10.1086/345321

Bjorklund, M. (2019). Teaching financial literacy: Com-
petence, context and strategies among Swedish
teachers. Journal of Social Science Education, 18(2),
28-48.

Brown, A. L. (1992). Design experiments: Theoretical
and methodological challenges in creating complex
interventions in classroom settings. The journal of
the learning sciences, 2(2), 141-178. DOI: https://doli.
org/10.1207/s15327809j1s0202_2

Clark, A. (2003). Natural-Born Cyborgs. Minds, Technolo-
gies, and the Future of Human Intelligence. Oxford:
Oxford University press.

Collins, A. (1992). Toward a design science of educa-
tion. In New directions in educational technology
(pp. 15-22). Springer. DOI: https://doi.org/10.1007/
978-3-642-77750-9_2

Danes, S. M., & Haberman, H. (2007). Teen financial
knowledge, self-efficacy, and behavior: A gendered
view. Journal of Financial Counseling and Planning,
18(2).

Freire, P. (2000). Pedagogy of the oppressed. Bloomsbury
Publishing.

Gauntlett, D. (2007). Creative Explorations. New Approa-
ches to Identities and Audiences. London: Routledge.
DOI: https://doi.org/10.4324/9780203961407

Geertz, C. (1973). The Interpretation of Cultures. Basic
Books.

Haraway, D. (1991). Simians, cyborgs, and women: the
reinvention of nature. London: Routledge.

Hastings, J. S., & Tejeda-Ashton, L. (2008). Financial lit-
eracy, information, and demand elasticity: Survey and
experimental evidence from Mexico. DOI: https://doi.
org/10.3386/w14538

Hernwall, P. (2013). Barn som medforskare — ¢kat med-
vetande genom deltagande. In K. Helander (Ed.),
“Nu vill jag prata!” Barns réster i barnkulturen, 46,

151-169). Centrum for barnkulturforskning vid Stock-
holms universitet: Stockholms universitetsforlag.

Hernwall, P., Hullgren, M., & Soderberg, I.-L. (2017).
Barn och digital ekonomi. Hur ldr barn om pengar
och ekonomi i ett digitalt sammanhang? (TRITA- KTH-
Cefin-SR-16-SE). Retrieved from Stockholm, KTH.

Hernwall, P., Hullgren, M., & Séderberg, I.-L. (2018).
Barns utvecklade forstdelse av ekonomi — och utveck-
lingen av ett ldrarstod (TRITA-ABE-RPT-186). Retrieved
from Stockholm, KTH.

Hernwall, P., & Soderberg, I.-L. (2019). Barns forstaelse
av grundldggande privatekonomiska principer — imp-
likationer fér undervisning i HKK. [The understanding
of children of basic financial principles — implications
for HCS.]. Forskning om undervisning och ldrande
(ForskUL), 7(2), 111-136.

Hjalmarsson, A., Sjoholm, E., & Arvidsson, K. (2018).
Hem- och konsumentkunskap dk 7-9 Limhamn:
Interskol.

Hjdlmeskog, K., & Hoijer, K. (Eds.) (2019). Didaktik for
hem- och konsumentkunskap. Malmo: Gleerups.

James, A., & Prout, A. (1997). Constructing and recon-
structing childhood: Contemporary issues in the socio-
logical study of childhood. London: Falmer press.

Kress, G. (2009). Multimodality: A social semiotic approach
to contemporary communication. Routledge. DOI:
https://doi.org/10.4324/9780203970034

Lim, Y.-K., Stolterman, E., & Tenenberg, J. (2008).
The anatomy of prototypes: Prototypes as filters,
prototypes as manifestations of design ideas.
ACM Transactions on Computer-Human Interaction
(TOCHI), 15(2), 7. DOI: https://doi.org/10.1145/
1375761.1375762

Lindblom, C. (2016). Skoldmnet Hem- och konsument-
kunskap pa 2000-talet: Forutsdttningar for elevers
mojlighet till maluppfyllelse. Dissertation. Umea.
Umed universitet. ISBN 978-91-7601-498-1.

Lindblom, C., Erixon Arreman, I, & Hornell, A. (2013).
Practical conditions for Home and Consumer Stud-
ies in Swedish compulsory education: A survey study.
International Journal of Consumer Studies, 37(5), 556—
563. DOI: https://doi.org/10.1111/ijcs. 12027

Lusardi, A. (2015). Financial literacy: Do people know
the ABCs of finance? Public Understanding of Science,
24(3), 260-271. DOI: https://doi.org/10.1177/0963
662514564516

Lusardi, A., & Mitchell, O. S. (2011). Financial literacy
around the world: An overview. Journal of Pension
Economics and Finance, 10(04), 497-508. DOL: https://
doi.org/10.1017/51474747211000448

Lusardi, A., Mitchell, O. S., & Curto, V. (2010). Finan-
cial literacy among the young. Journal of Consumer
Affairs, 44(2), 358-380. DOI: https://doi.org/10.1111/
j-1745-6606.2010.01173.x

McLaren, P. (1998). Life in Schools. An Introduction to
Critical Pedagogy in the Foundations of Education.
ERIC.

McLuhan, M. (1964/1994). Understanding media: the
extension of man. Cambridge, Massachusetts: MIT
press.


https://doi.org/10.2139/ssrn.1756674
https://doi.org/10.2139/ssrn.1756674
https://doi.org/10.3102/0013189X11428813
https://doi.org/10.3102/0013189X11428813
https://doi.org/10.1111/j.1475-5890.2007.00052.x
https://doi.org/10.1111/j.1475-5890.2007.00052.x
https://doi.org/10.1207/s15327809jls1301_1
https://doi.org/10.1207/s15327809jls1301_1
https://doi.org/10.1086/345321
https://doi.org/10.1207/s15327809jls0202_2
https://doi.org/10.1207/s15327809jls0202_2
https://doi.org/10.1007/978-3-642-77750-9_2
https://doi.org/10.1007/978-3-642-77750-9_2
https://doi.org/10.4324/9780203961407
https://doi.org/10.3386/w14538
https://doi.org/10.3386/w14538
https://doi.org/10.4324/9780203970034
https://doi.org/10.1145/1375761.1375762
https://doi.org/10.1145/1375761.1375762
https://doi.org/10.1111/ijcs.12027
https://doi.org/10.1177/0963662514564516
https://doi.org/10.1177/0963662514564516
https://doi.org/10.1017/S1474747211000448
https://doi.org/10.1017/S1474747211000448
https://doi.org/10.1111/j.1745-6606.2010.01173.x
https://doi.org/10.1111/j.1745-6606.2010.01173.x

44 Hernwall and Séderberg: Teaching about Personal Finance in HCS - Suggestions

OECD. (2005). Improving financial literacy: Analysis of
issues and policies. Paris: OECD. DOI: https://doi.org/
10.1787/9789264012578-en

OECD. (2012). PISA 2012 Assessment and Analytical
Framework. Mathematics, Reading, Science, Problem
Solving and Financial Literacy. Paris: OECD.

OECD. (2017). PISA 2015 Results (Volume Ill): Students’
Well-Being (9264273859). Retrieved from Paris. DOI:
https://doi.org/10.1787/9789264270282-en

Orlikowski, W. J. (2007). Sociomaterial practices: Explor-
ing technology at work. Organization studies, 28(9),
1435-1448.DOI: https://doi.org/10.1177 /017084060
7081138

Reeves, T. (2006). Design research from a technology
perspective. In J. Van den Akker, K. Gravemeijer, S.
McKenney, & N. Nieveen (Eds.), Educational design
research (pp. 64—78). London: Routledge.

Rettig, M. (1994). Prototyping for tiny fingers. Commu-
nications of the ACM, 37(4), 21-27. DOI: https://doi.
org/10.1145/175276.175288

Selander, S. (2017). Didaktiken efter Viygotskij. Design for
ldrande. Stockholm: Liber.

Selwyn, N.(2010). Looking beyond learning: Notes towards
the critical study of educational technology. Journal
of Computer Assisted Learning, 26(1), 65-73. DOL:
https://doi.org/10.1111/j.1365-2729.2009.00338.x

Siibak, A., Forsman, M., & Hernwall, P. (2013). Employ-
ing Creative Research Methods with Tweens in Estonia
and Sweden: Reflections on a Case Study of Identity
Construction onSocial Networking Sites. Journal of
Technology in Human Services, 30(3—4), 250-261. DOL:
https://doi.org/10.1080/15228835.2012.745355

Skolinspektionen. (2019). Hem- och konsumentkunskap
i drskurs 7-9. [Home and consumer studies in grade
7-9.] Stockholm: Skolinspektionen.

Skolverket. (2011). Curriculum for the compulsory school,
preschool class and the leisure-time centre. Lgrll.
Stockholm: Skolverket.

Stango, V., & Zinman, J. (2008). The price is not right (not
even on average): Exponential growth bias, present-
biased perceptions and household finance. DOI: https://
doi.org/10.2139/ssrn.1081633

Stango, V., & Zinman, J. (2011). Fuzzy math, disclosure
regulation, and market outcomes: Evidence from truth-
in-lending reform. Review of Financial Studies, 24(2),
506-534. DOL: https://doi.org/10.1093/rfs/hhq089

from a Design-Based Research Approach

Stolterman, E., & Wiberg, M. (2010). Concept-driven
interaction design research. Human—Computer Inter-
action, 25(2), 95-118. DOI: https://doi.org/10.1080/
07370020903586696

Svenska Vetenskapsradet. (2017). Good Research
Practice. Stockholm: Swedish Research Council.

Saljo, R. (2010). Digital tools and challenges to institu-
tional traditions of learning: Technologies, social mem-
ory and the performative nature of learning. Journal of
computer assisted learning, 26(1), 53—64. DOI: https://
doi.org/10.1111/j.1365-2729.2009.00341.x

The Design-Based Research Collective. (2003). Design-
based research: An emerging paradigm for educational
inquiry. Educational Researcher, 5-8. DOI: https://doi.
org/10.3102/0013189X032001005

Tohidi, M., Buxton, W., Baecker, R., & Sellen, A. (2006).
Getting the right design and the design right. Paper
presented at the Proceedings of the SIGCHI conference
on Human Factors in computing systems. DOI: https://
doi.org/10.1145/1124772.1124960

Vanderhoven, E., Schellens, T., Vanderlinde, R., &
Valcke, M. (2016). Developing educational materials
about risks on social network sites: A design based
research approach. Educational technology research
and development, 64(3), 459—-480. DOI: https://doi.
org/10.1007/s11423-015-9415-4

Van Rooij, M., Lusardi, A., & Alessie, R. (2011). Finan-
cial literacy and stock market participation. Journal of
Financial Economics, 101(2), 449-472. DOI: https://
doi.org/10.1016/j.jfineco.2011.03.006

Ventola, E., Charles, C., & Kaltenbacher, M. (2004).
Perspectives on multimodality, 6. John Benjamins
Publishing. DOI: https://doi.org/10.1075/ddcs.6

Vygotsky, L. S. (1978). Mind in society: Cambridge, MA:
Harvard University Press.

Wang, E, & Hannafin, M. J. (2005). Design-based
research and technology-enhanced learning environ-
ments. Educational technology research and develop-
ment, 53(4), 5-23. DOL: https://doi.org/10.1007/BFO
2504682

Wertsch, J. V. (1991). A sociocultural approach to socially
shared cognition. In L. B. Resnick, J. M. Levine & S. D.
Teasley (Eds.), Perspectives on socially shared cognition
(pp. 85—100). Washington, DC, US: American Psycho-
logical Association. DOI: https://doi.org/10.1037/
10096-004

How to cite this article: Hernwall, P, & Stderberg, |.-L. (2020). Teaching about Personal Finance in HCS — Suggestions from a
Design-Based Research Approach. Designs for Learning, 12(1), 29-44. DOI: https://doi.org/10.16993/df.142

Submitted: 30 April 2019 Accepted: 07 April 2020

Published: 24 April 2020

Copyright: © 2020 The Author(s). This is an open-access article distributed under the terms of the Creative Commons
Attribution 4.0 International License (CC-BY 4.0), which permits unrestricted use, distribution, and reproduction in any medium,
provided the original author and source are credited. See http://creativecommons.org/licenses/by/4.0/.

University Press.

Designs for Learning, is a peer-reviewed open access journal published by Stockholm

OPEN ACCESS 3@


https://doi.org/10.1787/9789264012578-en
https://doi.org/10.1787/9789264012578-en
https://doi.org/10.1787/9789264270282-en
https://doi.org/10.1177/0170840607081138
https://doi.org/10.1177/0170840607081138
https://doi.org/10.1145/175276.175288
https://doi.org/10.1145/175276.175288
https://doi.org/10.1111/j.1365-2729.2009.00338.x
https://doi.org/10.1080/15228835.2012.745355
https://doi.org/10.2139/ssrn.1081633
https://doi.org/10.2139/ssrn.1081633
https://doi.org/10.1093/rfs/hhq089
https://doi.org/10.1080/07370020903586696
https://doi.org/10.1080/07370020903586696
https://doi.org/10.1111/j.1365-2729.2009.00341.x
https://doi.org/10.1111/j.1365-2729.2009.00341.x
https://doi.org/10.3102/0013189X032001005
https://doi.org/10.3102/0013189X032001005
https://doi.org/10.1145/1124772.1124960
https://doi.org/10.1145/1124772.1124960
https://doi.org/10.1007/s11423-015-9415-4
https://doi.org/10.1007/s11423-015-9415-4
https://doi.org/10.1016/j.jfineco.2011.03.006
https://doi.org/10.1016/j.jfineco.2011.03.006
https://doi.org/10.1075/ddcs.6
https://doi.org/10.1007/BF02504682
https://doi.org/10.1007/BF02504682
https://doi.org/10.1037/10096-004
https://doi.org/10.1037/10096-004
https://doi.org/10.16993/dfl.142
http://creativecommons.org/licenses/by/4.0/

	Introduction 
	Theoretical assumptions 
	Personal finance in the Swedish national curriculum and in the classroom 
	The design process 
	Analysis of practical problems (step 1) 
	Development of solutions (step 2)  
	Testing and refinement (step 3)  
	Reflection (step 4) 

	Results 
	Analysis of practical problems (step 1)  
	Development of solutions (step 2) 
	Testing and refinement (step 3) 
	Interpretative situation 1 
	First revision 
	Interpretative situation 2 
	Key feedback and tentative conclusions 
	Second revision 
	Interpretative situation 3 
	Key feedback and tentative conclusions 
	Third revision 
	Interpretative situation 4 
	Key feedback and tentative conclusions  

	Reflection (step 4)  
	Recommendations for a digital platform (technological recommendations) 
	Recommendations for how to present such teaching material (didactic recommendations) 


	Discussion and conclusions 
	Limitations 

	Appendix 
	Note
	Competing Interests 
	References 
	Figure 1
	Figure 2
	Figure 3
	Figure 4
	Figure 5
	Figure 6

