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Intended learning outcomes (ILOs) in mathematics pedagogy courses describe the competencies
preservice teachers must demonstrate to pass the course. This study uses the notion of praxeology
from the Anthropological Theory of Didactic (ATD) to analyse ILOs concerning “planning for
mathematics teaching ” in Swedish teacher education syllabi. The results showed that the tasks (T) of
planning varied in what preservice teachers had to consider in their planning, with the national
curriculum being most prevalent, followed by utilising theoretical perspectives, and considering the
learners. Few ILOs clarified techniques (z) to use for planning. Eleven out of 19 universities required
preservice teachers to provide justification for their plans. Some ILOs put additional restrictions on
the preservice teachers, such as using a particular teaching approach. The results suggest that
mathematics teacher education courses operate with somewhat different praxeological equipment.
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Introduction

Planning mathematics teaching is essential for high quality instruction (Corey et al., 2021; Stein et
al., 2008) and can be described as the making of a detailed description of what to be taught, how, and
for whom, perhaps by using a template guiding teachers on what to include. But planning can also be
explained as a cognitive process in which the teacher makes choices and decisions related to the
context in which they find themself (Grundén, 2020), which is how the concept will be defined in
this paper. For teachers in Sweden, certain aspects are already decided in the national curriculum,
such as what mathematical content is to be taught and what mathematical competencies students
ought to acquire. However, there is nothing written about the extent to which the specific content is
to be taught, and nothing regarding pedagogical methods or theoretical perspectives that should be
adopted (Swedish National Agency of Education, 2022). So, in a world with a wide range of different
mathematical teaching approaches and innovative tools of varying quality, it will thus be the task of
teacher education to provide preservice teachers (PSTs) with praxeological equipment (knowledge,
skills, and attitudes) to make decisions rooted in subject-specific and general pedagogical theories
and research results that support their choices (Chevallard, 2022).

PSTs’ practice of planning mathematics teaching has long since been considered an important
element of teacher education by teacher educators at universities, by mentor teachers in field
practicums, by researchers, and by the Swedish government (Kastberg et al., 2017; Rusznyak &
Walton, 2011; Swedish Ministry of Education, 1993). This is in line with Swedish values for teacher
education. This study found that planning competence is addressed in the syllabi of mathematics
pedagogy courses at all Swedish primary teacher education programs for grades 4-6. Yet despite
planning being a learning objective in PSTs’ mathematical pedagogy courses and possibly even a
practice to enhance PSTs’ pedagogical content knowledge and teaching competence (Rusznyak &
Walton, 2011), a majority of Swedish PSTs experience that they have not gained sufficient knowledge
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about planning mathematics teaching — particularly in areas such as selecting appropriate teaching
materials or adapting and modifying mathematical tasks (Christiansen & Erixon, 2021).

An on-going mapping review study (Jones et al., manuscript) suggests that there is limited research
on how planning as a multi-faceted activity is addressed in mathematics teacher education, with more
research addressing subdomains of planning, for example, designing and adjusting mathematical
problems or predicting student responses. This observation led to an interest in examining how
Swedish mathematics teacher education addresses planning practices in its mathematical pedagogy
courses. It seemed reasonable to begin the investigation by analysing intended learning outcomes
(ILOs) related to planning as stated in the syllabi because they are closely linked to the course content
and what is assessed in PSTs’ process of planning. Furthermore, from an anthropological perspective,
ILOs also reflect what is foregrounded in teacher education practices in the institutions, and a
comparison across institutions in a country can facilitate the understanding of conditions and
constraints imposed nationally on the institutions (Chevallard & Bosch, 2020).

Swedish mathematics pedagogy courses and intended learning outcomes (1LO)

In Sweden, mathematics pedagogy courses are mandatory within primary teacher education programs
for grades 4-6. The organisation and number of these courses taught within the four-year programs
vary between universities, but all programs include a minimum of 30 mathematics credits, which
equates to 800 study hours (see also Christiansen et al., 2021). The reason for the variations between
universities has to do with whether practical components are included in these courses or kept as
separate courses. In most cases, the mathematics pedagogy course content includes both mathematics
and mathematics pedagogy. The syllabi for these courses are official documents and are available on
the universities’ websites. One of the purposes of the syllabi is to outline the intended learning
outcomes, which includes specifying the knowledge and skills that PSTs need to demonstrate to pass
the course — therefore also informing course assessment (Christiansen et al., 2021).

Notions within the anthropological theory of didactic

The anthropological theory of didactic (ATD) states that any human activity can be described in terms
of praxeologies, where the activity in question comprises a praxis block and a logos block (see Figure
1). The praxis block relates to the practical aspects of the activity — the know how — and is further
divided into two components: The type of task (T) which addresses the problem or problems the
praxeology aims to solve, and technique (t) which describes strategies used to carry out a specified
task (T). The logos block relates to the knowledge about the praxis — the know why — and is also
separated into two components, technology (8) and theory (®), where the notion of technology (0)
describes and gives justification for the praxis, and theory (®) which is perceived as a higher level of
justification, often invisible, taken for granted and part of a cultural context (Bosch et al., 2020).
Analyses within the component of theory (®) are for this reason beyond the scope of this study and
only the concept of technology (6) will be used. Within ATD, any learning situation, no matter what



the level or kind, is explained as a didactic system! (S(X, Y, ¥). This system (S) includes learners (X),
study assistants (), and a didactic stake (¥) — “the thing [praxeology] that is to be learned” — (Boch
& Gascon, 2014 p. 71).
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Figure 1: Didactic praxeology model

When teacher education is viewed as a didactic system (S), the learners (X) are pre-service teachers,
the study assistants (Y) are teacher educators (including cooperating teachers), and the didactic stake
() consists of the teacher knowledge of praxeologies that PSTs are to acquire. Figure 1 illustrates
an example of a didactic praxeology model where the didactic stake (¥) involves planning for
mathematics teaching with a particular focus on inclusion. A technique (t) to plan for inclusion might
involve deciding on the sequencing of the content, choosing activities for students, etc., or using
known strategies for adjusting the difficulty level of an existing task. The technology (0) used to
justify the adjustments might relate to either existing didactical frameworks or previous research.
PSTs can practice such a planning task in mathematics pedagogy courses through exercises that might
say: Plan a series of three 40-minute lessons where students work with proportionality expressed in
decimals, fractions, and percentage representations. Vary between inquiry-based and traditional
teaching and explain and justify how the activities and problems you choose are aligned with the
competencies expressed in the national curriculum, as well as how an inclusive perspective is
integrated (fictive example).

A didactic analysis within ATD and the use of a praxeology model seeks to describe didactical
systems (S(X, Y, ¥) present in any social situations at a given time and understand how these systems
or their components evolve over time within broader contexts of institutions, societies, and cultures
(Chevallard & Bosch, 2020). The notion of praxeology is a useful tool in didactic analysis, because
it encompasses discourse on both knowledge and practice, “it provides a unitary vision of these
different activities, without considering some of them as more ‘intellectual’, ‘abstract’, ‘difficult’ or

! In ATD, letters and symbols are used to clarify that a concept’s meaning is specific to ATD’s definition, which may
differ from its general interpretation. For example, in ATD the word task (T) has a broader meaning and refers to a verb
followed by an object, e.g., drinking water or writing a letter.



theoretically based than others, and thus without assuming the scale of values usually given to them”
(Bosch & Gascon, 2014, p. 69).

This paper describes the praxeology—planning for mathematics teaching as reflected in ILOs in
Swedish teacher education—for grades 4—6 through the lens of the praxeology model, which enables
a comparative analysis of potential variations between universities. In so doing, | hope to further the
discussion of using ATD’s notion of praxeology to provide a more nuanced discourse on PSTs’
practical and theoretical knowledge related to the planning process. The research questions guiding
this study are: What praxeological components, related to the didactic stake (¥) planning for
mathematics teaching, can be identified in the intended learning outcomes (ILOs) stated in the syllabi
for mathematics education within primary teacher education programs for grades 4-6, and are there
variations between universities?

Method

To identify praxeological components (T, t, 6) related to the didactic stake (¥) planning for
mathematics teaching as specified in the ILOs outlined in the syllabi for mathematical pedagogy
courses in primary teacher education programs for grades 4-6, and to compare variations between
universities, the study was conducted as follows.

From the websites of the 19 Swedish universities offering teacher education programs for grades 4—
6, 53 obligatory mathematic pedagogy course syllabi were collected during the spring of 2024,
including courses with a mathematics focus within field practicum. In the first phase of the analysis,
all the syllabi were reviewed to identify ILOs that specified what PSTs should be able to do in relation
to planning, designing, or structuring mathematics teaching and activities. While not all the collected
syllabi addressed this praxeology in their ILOs, every university had at least one mathematical
pedagogy course that did. ILOs from 37 syllabi were extracted for further analysis.

The second phase was to analyse ILOs in greater detail and categorise their content in relation to the
components of the praxeology model. For example, one ILO stated, “After passing the course, the
student should be able to plan, implement, and analyse teaching based on the national curriculum, as
well as didactic and subject-specific theoretical aspects” (University A). In this example, the subtasks
that are visible in relation to planning for mathematics teaching are (Tpc): Plan considering the
“pational curriculum” (Tpy, and plan considering the “didactic subject-specific theoretical aspects”.
“Implement and analyse teaching” could also be interpreted as Tasks (Ti and Ta); however, these tasks
(T) do not fall within the praxeology of planning for mathematics teaching in this study because they
can be interpreted to fall within a praxeology of teaching. Techniques (t) explaining strategies for
how to incorporate the national curriculum are not visible in this I0OL, and neither are the components
of the logos block, because we cannot identify the specific theories that PSTs are expected to use that
justify the techniques (t). The tasks (T) identified in the ILOs were characterised according to the
aspects that PSTs were expected to consider in their planning, which were grouped into three major
categories to allow for easier comparison between universities.

An example of an ILO that included technique (t)- and the technology (6)- component stated: “After
passing the course, the student should be able to, based on a didactic analysis, plan a teaching situation



and justify the choice of teaching materials, working methods and working approaches” (University
K), “didactic analysis” is understood as a technique (t) and “justify the choice of....” as technology
(0). Institutional constraints are also evident in this ILO because “plan a teaching situation” implies
a specific, limited context that influences how the task (T) is carried out. In the first ILO example, the
word “plan” was not linked to a limitation of either scope or teaching method.

Result

The results are presented in two tables. Table 1 summarises what was identified in the ILOs associated
with the components of the praxeological model, but also institutional constraints on PSTs planning
practices. The tasks (T) related to the didactic stake (¥) planning for mathematics teaching required
PSTs to consider: 1) the national mathematics curriculum, 2) theoretical aspects, and 3) learners.
Table 1 also displays subcategories observed within the tasks (Tpc, pt, pi). Only one technique (t) was
identified — the encouragement to use didactic analysis as a strategy for planning. In terms of the
logos block and the technology (8) component, some of the ILOs stated the need for PSTSs to critically
justify their planning. Institutional constraints are not part of the praxeological model, but they still
warrant attention because such constraints will affect the PSTs’ decisions in the planning process.
Table 2 shows the distribution of the main categories (from Table 1) among the Swedish universities.

Table 1: Aspects of praxeologies identified in IOLs

Component of | Types of Types, thematised into tasks (T) Technique (t) Technology (0)
praxeology (T (v) (6)
National o Lgr22
curriculum (Tpc) e Mathematical abilities and grading criteria stated in Lgr22
e  Supportive material from The Swedish National Agency for
Education
Theoretical e Didactic perspectives e Didactic and subject-
aspects (Tpr) e  Subject didactics theoretical aspects
Task (T): e  Current research e Documented experience
Planr.ung. e Literature
considering ... - - - -
Learners (Tp) e Inclusive perspective Students’ different interests
e  Equity perspective and backgrounds
e  Students’ diversity Accommodations
e Students’ prerequisites Additional support needs
e  Assessment of students Formative assessment
e Progression Reasoning competence
Technique (t) | Didactic analysis
Critical e Justify choices Argue
Technology () | justifications e Evaluate Reflect
e Concretise Explain
Teaching method e Problem-based approach Formative student-oriented
_— e Laboratory approach teaching
Institutional e Aesthetic learning process Various ways of working
CoEEl on Teaching materials
PSTs’ planning - — -
practice Scope . Matherr_latlcs activity Lessor_l series
e Full unit Teaching situation
o Delimited section of unit




Table 2: Praxeology components of planning identified in different universities

University A|B|C D E F|I|G|H I1J|K|L{M|N|O|P|Q|R/|S| Sum
NaFlonaI X | x| x X X | X | x | x|x X | x| x| x X | x| X 16
curriculum

© Theoretical

£ X | X | X X X X X | X X | X | X | X X | X 14
aspects
Learners X | x x| x | x| x |x]|x X x| x| x x| 13

O Plannl.ng 1
strategies X

= Critical 1

< justification X | X X | x| x X | x X | x X | X

S g BRI X | X X X | X X X | X X X 10

L5 method

SES

= »n

B 5

g & Scope X X | x| x | x X | x| x X | x| x| x 12

Table 1 and Table 2 enable us to answer the questions: What praxeological components, related to
the didactic stake (¥) planning for mathematics teaching, can be identified in the intended learning
outcomes (ILOs) stated in the syllabi for mathematics education within primary teacher education
programs for grades 4-6, and are there variations between universities?

The results show that the tasks (T) of planning mathematics teaching vary in what has to be considered
in a Swedish teacher education context. National curriculum is the most prevalent (16 universities),
followed by utilising theoretical perspectives (14), and considering the learners (13). Nine universities
expected PSTs to take into consideration all three of these contextual aspects, one none of them, and
two universities only one aspect. Few ILOs clarified techniques (t) for planning that PSTs were
expected to master, only didactic analysis was referred to, and one university explicitly mentioned
this. Although there appears to be a general agreement among universities to consider the national
curriculum in the planning process, less uniformity is seen in the ILOs concerning the inclusion of
critical justification for the decisions PSTs make, where only 11 out of 19 universities make that
explicit. All but two universities also put additional restrictions on PSTs, such as using a particular
teaching approach or plan for a specific scope.

Discussion

The choice of ILOs as research data clearly did not provide a sufficiently robust foundation for
making all the components of the praxeology model visible and thus may not have offered a fair
reflection of either the intended learning or what may be covered within the pedagogy courses. To
gain deeper insight into this, data such as examination tasks and interviews with teacher educators
are needed. For instance, we identified only one ILO indicating that PSTs were encouraged to use a



specific technique (t) to plan their teaching. Regarding the logos and the component of technology
(0), it was evident that most universities required PSTs to justify the choices made in the planning
process, but the grounds for such justifications (e.g., frameworks or research evidence) were not
specified in the ILOs. A possible reason for the general and ambiguous articulation of ILOs could be
the pedagogical freedom that characterises the Swedish educational context at all levels which allows
for a variety of techniques (t) to be employed. This also facilitates future developments of the
pedagogy course without requiring changes to official documents.

The anthropological perspective in research aims to describe rather than rate and evaluate what
becomes visible in the data (Bosch & Gascon, 2014). However, descriptive studies can serve as a
basis for discussions on consequences of different approaches. For instance, the result of this study
indicates that in the Swedish teacher education context, three domains seem to receive particular
emphasis in the planning process: the national curriculum, theoretical aspects, and learners. The
prominent focus on the National Curriculum could be attributed to pedagogical freedom, as well as
the fact that teaching resources are no longer reviewed by a governmental agency. Similarly, the
emphasis on learners could be related to the goal within the Swedish education system to ensure all
students’ right to an inclusive and equal education, which highlights that “teaching shall be adapted
to the circumstances and needs of each pupil” (Swedish National Agency for Education, 2022, p. 6).
However, if certain areas receive greater attention within teacher education, it may imply that others
are given less, and we need to consider the potential consequences of this distribution of focus. For
example, none of the ILOs referred to considering lesson activities, and at this point, we do not know
if there is a correlation between this and PSTs’ experiences of lacking knowledge regarding selecting
appropriate teaching materials or adapting and modifying mathematical tasks (Christiansen & Erixon,
2021). Table 2 suggests that Swedish teacher education programs emphasise different aspects for
PSTs to consider when planning for mathematics teaching. This diversity may reflect institutional
constraints but could also stem from insights developed within institutions regarding effective ways
of supporting PSTs’ learning. Cross-institutional discussions could positively influence the
development of mathematics pedagogy courses (see Kastberg et al., 2017). However, this is the first
stage in a more comprehensive analysis. Future stages will include detailed case studies and nuanced
discussion.
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