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Abstract
When the perception changes regarding what mathematics students should be able to manage, this is 
typically addressed through a new national curriculum. To establish and implement this new curriculum
in practice, teachers must be given the opportunity to change according to it. For such change, they 
need support in interpreting and implementing the new curriculum. Typically, there are two common 
ways to support teacher change: (1) developing and launching curriculum materials that correspond 
to the national curriculum; and (2) implementing professional development programmes (PDPs) that 
correspond to the new national curriculum. This thesis includes both aspects and aims to contribute 
to research on support for mathematics teachers’ change. This aim is operationalized by: (1) studying 
mathematics textbooks in which tasks and plausible teaching intentions are analysed; (2) studying 
teacher agency in collegial discussions in relation to the design of a PDP; and (3) mapping and describing
catalysts for teacher learning from PDPs in research literature. These studies resulted in five papers, 
which are included in this thesis. The main results of the papers cover: the distribution of types of tasks 
in Swedish mathematics textbooks; the type of learning approach advocated in these textbooks; how 
different types of texts in PDPs relate to teacher agency in collegial discussions; and an identification 
and description of catalysts for teacher learning from PDPs for mathematics teachers. In the kappa1 of 
this thesis, these results are merged and discussed in relation to different models of teacher change. 
The focus in the kappa is on examining catalysts for teacher learning from such initiatives and the role 
of the teacher in PDPs. This examination suggests elaborations on parts of a conceptual framework 
for effective PDPs (Desimone, 2009). More precisely, the elaborations concern core critical features for 
effective PDPs, presented in this framework: Content Focus, Active Learning, Collective Participation, 
Duration, and Coherence. The main contributions of this thesis concern: a tool for analysing tasks in 
textbooks with respect to problem-solving tasks; an organizing frame for mapping learning catalysts 
from articles describing PDPs; a description of catalysts for teacher learning from PDPs as specifications 
of core critical features for effective PDPs; and the role of the teacher in PDPs as a catalyst for learning. 
Implications and suggestions for future research are discussed.

___________________________
1The Swedish term kappa will be used in this thesis in the absence of an equivalent English term for the 
introductory chapters of an aggregation dissertation
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Preface 

This thesis consists of five papers and an introductory text, called kappa in 

Swedish. The overall theme for the thesis is support for mathematics teachers’ 

change. In Papers I and II the emphasis is on curriculum materials, with spe-

cific attention to mathematics textbooks as a tool for teacher instruction. This 

was the focus of my licentiate thesis (Brehmer, 2015). After the licentiate the-

sis, my research interest shifted to another widespread way to support teach-

ers’ change and instructional development: professional development pro-

grammes (PDPs). My focus was now on what features function as catalysts 

for learning from such PDPs. This research interest resulted in Papers III–V. 

Paper III focuses on how different texts in a PDP offer opportunities and con-

strains for teachers’ agency in collegial discussions, while Papers IV and V 

then focus on a mapping of catalysts for teachers’ learning from PDPs. Paper

IV reports on the building of an organizing frame for mapping teachers’ learn-

ing from PDPs. In Paper V, this organizing frame is refined and adapted in a 

mapping of learning catalysts from 64 research articles reporting on PDP ini-

tiatives. 

In the kappa of this thesis, I summarize, reflect upon, and elaborate on the 

work in the studies. The main intention of the kappa is to merge the main 

results of the included papers with frameworks considering teacher change 

from PDPs. I foremost elaborate on Papers III–V, which were produced after

the licentiate thesis. They have a common base, focusing on PDPs for mathe-

matics teachers. The textbook analysis that resulted in Papers I and II had a 

different orientation and will be mentioned only briefly in this kappa. The ra-

tionale for this decision is that I do not want to repeat here what is in my 

licentiate thesis concerning these two papers. However, as they are part of my 

PhD studies, Papers I and II are included in this thesis. More precisely, they 

are mentioned in the presentation of the results of each paper and are consid-

ered in the presentation of the papers’ contributions. 
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7 

1 Introduction 

The perception of what mathematics students should manage, as well as how 

they should acquire mathematics content and skills, has changed in the past 

few decades. Many countries have adopted new standards that focus not only 

on students’ procedural fluency and conceptual understanding, but also on ad-

ditional mathematical competencies, such as mathematical reasoning and 

problem-solving skills (e.g. Boesen et al., 2014, Hiebert & Grouws, 2007; 

Kazemi, Franke & Lampert, 2009). When such changes occur in what mathe-

matics students are expected to learn, and how, the introduction of a new cur-

riculum is common. However, introducing a new curriculum is not sufficient

as a separate means to achieve the warranted changes (Boesen et al., 2014). 

To establish and implement this new curriculum in practice, in many cases the

mathematics instruction has to be adjusted and developed. As actual changes

in classroom practice are primarily dependent on teachers (Borko, 2004), they

must be given the opportunity to change their instruction according to these 

new standards. In other words, teachers should be supported in interpreting 

and implementing the proposed changes. Two common ways to support teach-

ers change are to: 1) developing and launching new curriculum materials cor-

responding to the new curriculum1 (e.g. Remillard, 2005; 2016; Stein & Kauf-

man, 2010; Stein & Kim, 2009); and 2) implementing professional develop-

ment programmes (PDPs) that correspond to the new national curriculum (e.g. 

Desimone, 2009; Kennedy, 2016). Papers I and II in this thesis, which consti-

tute the theme for my licentiate thesis (Brehmer, 2015), focus on curriculum 

materials. Papers III–V, focus on PDPs for mathematics teachers and, as men-

tioned in the preface, will be the focus of this kappa. 

It is a widely accepted idea that PDPs for mathematics teachers can increase

their knowledge and foster improvements in teaching as a means to improve 

student learning (e.g. Desimone, 2009; Kennedy, 2016). Considerable sums 

are invested in the design and implementation of PDPs (e.g. Ostermeier, Pren-

zel & Duit, 2010; Swedish Ministry of Education, 2012; U.S. Department of

Education, 2014). However, despite this agreement on the importance of such 

initiatives and the money invested in them, there is little consensus in how

1 Note that the word curriculum refers to a national steering document for schools and educa-
tion, while the expression curriculum materials refers to tools intended to support classroom 
instruction, such as textbooks, laboratory materials, and digital tools.
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8 

PDPs actually foster teacher learning2 (Kennedy, 2016). Research on PDPs

has been argued to mostly concern questions of outcomes of these PDPs 

(whether they have affected the teachers’ practice or student outcome), rather 

than questions involving how and why these results have been achieved. In

fact, teachers’ learning – how and what they actually learn from PDPs – has

been described as a black box (Goldsmith, Doerr & Lewis, 2014). Thus, the

knowledge of catalysts for teacher learning from PDPs seems to be moderately 

explored. As a consequence, Goldsmith et al. (2014) call for a ‘… shared body 

of knowledge about the nature of teachers’ learning and the catalysts that sup-

port it’ (p. 25). 

This kappa elaborates on such catalysts that support mathematics teachers’

learning from PDPs. Here, catalysts for teacher learning is a term for external

tools and circumstances that can facilitate learning from PDPs3. Such catalysts 

for teacher learning from PDPs are typically operationalized in the pro-

gramme’s underlying programme theory (cf. Chapter 2, this kappa), and are

described in frameworks for teacher PDPs. There are numerous frameworks

that describe teacher change due to PDPs (e.g. Clarke and Hollingsworth, 

2002, Desimone, 2009, Evans, 2014, Gregoire, 2003; Guskey, 2002). Espe-

cially critical features that support teacher change have been debated lately,

and several scholars (cf. Desimone, 2009) have argued that there is a consen-

sus on five core critical features of high-quality PDPs (Content Focus, Active

Learning, Collective Participation, Duration, and Coherence). This consensus 

has been questioned lately, though (Goldsmith et al., 2014; Kennedy, 2016). 

For example, it is argued that conclusions regarding the core critical features 

are mainly derived from small-scale studies, do not address questions of sus-

tainability (Kennedy, 2016), and have shown only limited capacity to support 

practice and policy (e.g. Cobb & Jackson, 2011, Guskey, 2014). In other

words, though the core critical features can certainly support the design of 

high-quality PDPs, arguments have been made that we need to develop more 

knowledge concerning the core critical features that have the potential to sup-

port teacher learning in and from PDPs (e.g. Desimone, 2009; Desimone & 

Garet, 2015). 

In particular, the core critical features’ influence on the role of teachers 
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teacher as an implementer, as autonomous, or as a negotiator (elaborated on 

in Section 2.3). Such positionings are often implicit, and it has been argued

that studies representing lists of critical features do not clearly distinguish be-

tween different conceptions of what teachers are expected to do (Kennedy, 

2016). At the same time, the role of the teacher in the PDP has been indicated

to affect its potential impact (ibid). It is thus reasonable to assume that the role

the teacher in PDPs can affect teachers’ learning from it. If the teacher, for

instance, is viewed as an implementer of instructional methods in the national 

context (Ryve & Hemmi, 2019), a PDP that positions the teacher as autono-

mous is in contrast to this contextual view of the teacher. In such situation, it 

is rational to imagine that the learning from the PDP could be hampered rather

than catalysed. Thus, it seems important to investigate the view (Ryve & 

Hemmi, 2019) and positioning/role4 of the teacher (Kennedy, 2016; Lindvall 

& Ryve, 2019; Kragler, Martin and Sylvester, 2014) and its connection to cat-

alysing teacher learning from PDPs. 

1.1 Aim 

The overarching aim of this thesis is to contribute to research on support for

mathematics teachers’ change. This is achieved through the five papers in-

cluded in the thesis, as well as this kappa. The papers cover three main areas: 

(1) mathematics textbook analysis (Papers I and II); (2) analysing teacher

agency in collegial discussions in relation to the design of a PDP (Paper III); 

and (3) mapping and describing catalysts for teacher learning from PDPs (Pa-

pers IV and V). For reasons mentioned in the preface, the kappa’s focus is on

the role of teachers in PDPs and catalysts for teachers’ learning from such 

initiatives. 

1.2 How to read this thesis 

In this section, the organization of the thesis and the kappa is clarified. First, 

the connection between the five papers in the thesis is explained. After this, 

the structure of the kappa is described. 

1.2.1 Connection between the papers 

Papers I and II focus on tasks in mathematics textbooks. These two papers

cover the first type of support for teacher change covered in this thesis: devel-

oping and launching curriculum materials corresponding to the national cur-

4 The differences of the expressions positioning, and role is described in Section 2.3. 
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riculum. In 2011 a new national curriculum was launched in Sweden, empha-

sizing competencies such as problem-solving for students to develop (see Sec-

tion 3.1). In connection to this, new mathematics textbooks were produced. 

Papers I and II examine: (a) how problem-solving is portrayed in Swedish 

textbooks for upper secondary school; and (b) plausible teaching intentions of 

different tasks in these textbooks. However, as described in the preface, these

papers are elaborated on in Brehmer (2015) and play merely an ancillary role 

in this kappa. 

In Paper III, teacher agency and its connection to the design of a PDP are 

analysed. The paper uses data from the PDP Boost for Mathematics5 and char-

acterizes how the design of a PDP both positions the teacher in relation to the

texts and relate to teachers’ agency in collegial discussions. The results of Pa-

per III lay the foundation for discussions of how different types of texts assign 

teachers different roles and generate different catalysts for learning from the 

texts. 

Papers IV and V focus on mapping, categorizing, and characterizing cata-

lysts intended to support teachers’ learning from PDPs. In Paper IV, an organ-

izing frame for mapping and categorizing descriptions of activities designed

to support teachers’ learning from a PDP is developed. In Paper V, this organ-

izing frame is adjusted and used to map, categorize, and characterize 64 arti-

cles describing PDP initiatives. An analysis of the map resulted in a portrayal

of catalysts for teacher learning from PDPs. Together, Papers IV and V thus 

contribute to a discussion of catalysts for teacher learning from PDPs, con-

nected to core critical features for effective PDPs.  

These discussions, in turn, contribute to suggestions for an expansion of 

the definition of core critical features of a PDP, as well as the role of the 

teacher in a PDP.

1.2.2 Structure of the kappa 

The kappa consists of six chapters. This first chapter provides an introduction, 

announces the aims of the thesis, and guides the reading of the kappa by de-

scribing the connections between the included papers and providing this over-

view of the kappa’s components.

In Chapter 2, theoretical frameworks concerning assumptions regarding 

teachers’ learning from PDPs are in focus. Different models for teacher

change, significant for the result discussion, are presented and five core criti-

cal features of high-quality PDPs are described. The role of teachers in PDPs

is also elaborated on.

In Chapter 3, the studies’ contexts are accounted for. The Swedish educa-

tional context is described, with a focus teaching traditions and curriculum 

5 The Swedish national-scale PDP Boost for Mathematics, was implemented for teachers who 
teach mathematics in school years 1-12. This is elaborated on in Chapter 3.
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materials, and mathematics teachers’ education and professional development

in the Swedish context are also described. But, as Papers IV and V are not

connected to Sweden, international contextual aspects are also included in 

these descriptions. 

Chapter 4 describes methodological concerns. First, issues concerning data

collection and analyses are described. This section is separated into the sub-

sections Analysing texts and video-recorded material, which describes meth-

odological issues for Paper III, and Review and content analyses, which de-

scribes methodological issues for Papers IV and V. Thereafter, ethical consid-

erations and a discussion on the included studies’ validity and reliability are

presented. 

In Chapter 5 a summary of each of the five papers is provided, focusing on 

the papers’ results and conclusions. The methodology and some ethical as-

pects of Papers I and II are also briefly presented, but not elaborated on for

reasons stated in the preface of this kappa. 

In Chapter 6, a discussion of the main results from the papers and the con-

tributions connected to these results is conducted. The chapter ends with 

thoughts on further research related to catalysts for teacher learning from, and 

the role of the teacher in, PDPs. 
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2 Frameworks and theories of teacher 
professional development programmes 

The final goal for PDP initiatives is to improve student learning (e.g. Des-

imone, 2009; Guskey, 2002; 2003). The target of a specific PDP might, 

though, be to increase the teacher’s knowledge or change the teacher’s instruc-

tion as a means to fulfil the goal of increased student learning. This implies 

that teacher PDPs that aim to improve student learning rest on at least two 

separate theories (Desimone, 2009; Wayne, Yoon, Zhu, Cronen & Garet, 

2008). The first, the theory of teacher change, concerns the PDP’s underlying 

assumptions about what engenders teacher change, such as increased 

knowledge and/or changing practice, and how these changes evolve. The sec-

ond, the theory of instruction, concerns what in the changed teaching/class-

room practice leads to increased student learning, and how this takes place.  

Drawing on useful concepts from the field of programme theory (Chen, 

2005), both the theory of teacher change and the theory of instruction include 

two concepts describing the central components of a conceptual framework 

for studying a teacher PDP: a change model and an action model (see Figure 

1). The change model describes the processes within the parts included in the 

model, and the connections between them. These parts are often the PDP, the 

teacher, the classroom practice, and student learning (e.g. Desimone, 2009; 

Guskey, 2002). The action model of the theory of teacher change concerns the 

design of the PDP, how it should be launched, what actions to take, and under 

what circumstances. In particular, it dictates what components are necessary 

in order to activate the change model. For example, in the framework of Des-

imone (2009; see Figure 1), five core critical features of a PDP constitute the 

action model, while the overarching process – from the PDP to increased 

teacher knowledge to changed instruction to improved student learning – con-

stitutes the change model. 
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Figure 1. Change model and action model as presented in Desimone’s (2009) concep-
tual framework. 

This kappa concerns catalysts for teacher learning from PDPs and features 

that affect these catalysts. In other words, it strives to illuminate parts of what 

catalyses teacher change and therefore draw on, and contribute to, the theory 

of teacher change. Further, what is expected to catalysing learning fits the the-

oretical construct action model. The expression catalysts for teacher learning, 

which is used in Paper V and this kappa, aligns with what is described in a 

PDP’s action model. This is often implicitly expressed in a description of a 

PDP and is often made visible through the teaching idea that is used in the 

PDP (cf. Paper V). As an illustrative example, the idea that students are ex-

pected to learn new mathematical content through problem-solving rather than 

being served facts from teachers, books or other sources (e.g. Simon, 1995; 

Smith & Stein 2011) is a teaching idea. This idea is based on a hypothesis that 

students learn through struggling, communicating, and creating their own so-

lutions, rather than imitating some existing solution schema. This is then man-

ifested in the teaching approach teaching through problem-solving. The ra-

tionale for adopting this teaching approach/idea is an assumption that it is ben-

eficial for students to learn from this type of teaching compared to other ap-

proaches (Simon, 1995) – an assumption of what catalyses learning. 

As a summary, this kappa mainly focuses on the theory of teacher change, 

with special attention to the action model of a PDP’s program theory and the 

role of the teacher in PDPs. In this chapter of the kappa, I first present three 

different change models for teacher PDPs. This is followed by a section in 

which I present five core critical features of a PDP (i.e. its action model). The 

last section of the chapter elaborates on the role of the teacher in PDPs. To-

gether, the content of these three sections frames the field of research to which 

this thesis is intended to contribute, and also functions as a background for the 

discussion in this kappa. 
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2.1 Change models of teacher professional development 
programmes 

In this section, three change models of teacher PDPs are introduced. These 

models have been selected because they are closely connected to the focus and 

results of the papers of this thesis. Further, they constitute a mix of a broader 

and more overall model for studying teacher PDPs (Desimone, 2009), as well 

as more specific and detailed models of teacher change (Clarke and Hol-

lingsworth, 2002; Gregoire, 2003). Also, they are all frequently cited and use 

an established terminology, which has been requested by researchers in the 

field (Schoenfeld, 2015; Sztajn, Campbell & Yoon, 2009). There are a number 

of other models as well (see Boylan, Coldwell, Maxwell & Jordan, 2018). 

These are not included here for reasons such as they describe similar issues in 

ways similar to how the chosen ones do, or they are not applicable for discuss-

ing the results from the papers of this thesis. Also, involving more models 

increases the risk of including more expressions and terminology, which is not 

preferable. However, three recurrent terms in the selected frameworks some-

times appear as synonymous or in unelaborated ways: teacher learning, 

teacher change, and teacher growth. Therefore, an elaboration on these con-

cepts is presented before the introduction of the selected models. 

Clarke and Hollingsworth (2002) describe and sort out the terms teacher 

learning, teacher change, and teacher growth, and their interconnection. They 

describe teacher growth as a result of accumulated learning; as a collection of 

new knowledge, both practical and cognitive, that together constitutes a foun-

dation for growing in the role of teacher. Thus, from this perspective, learning 

precedes, or builds up, growth. Change can be understood as both a change in 

practice and/or a change in thinking. On the one hand, inflicted changes in 

practice, for instance certain prescribed teaching skills to establish, can lead 

to changes in thinking. On the other hand, learning something from reading or 

attending a lecture, for instance, can lead to changes in practice. In the first 

case, a changed teacher action is warranted from inflicted changes in a PDP. 

This change of action functions as a means to induce some cognitive change, 

which can be understood as learning. In the second case, learning something 

theoretically leads to changes in actions. Here, a cognitive change occurs due 

to some external input and comes into play as changed actions (changed class-

room instruction, for instance). However, regardless of which of these two 

ways – cognitive change preceding changed actions, or changed actions pre-

ceding cognitive change – it is the cognitive change that is seen as the learning. 

Further, as stated above, growth is seen as a result of accumulated learning. 

Various models often use growth and change as interchangeable terms. In the 

following, the terms originally used in the models are used, even if the heading 

uses the term change models. 

Change models of teacher PDPs mainly consist of the components teachers, 

a PDP, classroom instruction, and students’ outcome but differ in how these 
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components are described as well as relate to and affect each other. These 

components are sometimes described in complex cyclic models (e.g. Clarke 

& Hollingsworth, 2002; Fishman, Marx. Best & Tal, 2003) emphasizing that 

teacher change is a multifaceted process. For instance, in the often-cited inter-

connected model of professional growth, Clarke & Hollingsworth (2002) sug-

gest that change may occur through sequences of reflection and enactment in 

four domains (Figure 2). The Personal Domain consists of teachers’ 

knowledge, attitudes, and beliefs. The External Domain includes external 

sources of information (typically a PDP). The Domain of Practice describes 

the circumstances in which teachers, for instance, try out new teaching strate-

gies. The Domain of Consequence encompasses the outcome of the initiative. 

Figure 2. The interconnected model of professional growth (Clarke & Hollingsworth, 
2002, p. 951), as presented in the article. 

This empirically founded model (cf. Clarke & Hollingsworth, 2002, p. 952) is 

described as theoretically fitting both a situative perspective and a cognitive 

view on learning, depending on what is seen as causing teacher growth. If 

growth is seen as a consequence of learning through practice (inflicted change 

precedes learning), it fits a situative perspective. If it is instead seen as a con-

sequence of accumulated learning from, for example, a lecture or reading a 

book, which is intended to induce change in classroom practice, it fits a cog-

nitive perspective on learning. It is argued that this ‘theoretical patency’ of the 

model is able to identify a variation of changes among teachers. For instance, 
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both changes in classroom practice and changes in the teacher’s knowledge 

can function as signs of learning from the PDP. This rather detailed model 

serves as a basis for an elaboration on some of the key results concerning cat-

alysts for teacher learning from Papers III and V (cf. Chapter 6). 

There are also linear change models of teacher PDPs. Typically, such mod-

els focus on parts describing possible outcomes/impacts of a PDP. Gregoire 

(2003) presents a theoretical model (the Cognitive-Affective Model of Con-

ceptual Change, CAMCC) describing different (cognitive) pathways a teacher 

might follow when participating in a PDP. This rather detailed framework 

serves as way to discuss and elaborate on some of the results from the papers 

of this thesis. Drawing on a number of theoretical models (cf. Gregoire, 2003, 

pp. 151-164), the final goal of this model is that the learning teacher attains 

true conceptual change through the PDP. Such true conceptual change is de-

scribed as being attained through accommodation rather than assimilation. For 

instance, a reform message may be rejected or accepted by the learning 

teacher. If accepted, this acceptance may be caused by the teacher’s interpre-

tation of the message as something he/she is already doing, a recognition. Such 

interpreted recognition leads to an assimilation of knowledge, in which ‘… 

the reform message is accepted, but the teachers’ cognitive schema about 

teaching is not radically altered, and true conceptual change has not occurred’ 

(p. 166). This assimilatory situation is termed superficial belief change. If, on 

the other hand, the teacher accepts the reform message and interprets it as 

something new/unfamiliar and urgent to learn, his/her abilities and thinking 

are challenged. As a consequence, he/she has to struggle with formal beliefs 

and ideas concerning how teaching should be performed. This struggling ac-

commodational process is described as demanding motivation and adequate 

support, but simultaneously paves the way for a desirable true conceptual 

change. From this true conceptual change, the learning teacher is argued to 

actually change his/her beliefs, ways of thinking, and/or actions. This rather 

detailed model thus only concerns what happens in the intersection between 

the PDP and the teacher’s acquisition of it (in order to change his/her beliefs).  

A more common, broad and basic type of linear change model often con-

sists of a PDP, teachers knowledge (accompanied by beliefs and skills), in-

struction, and student achievement (see Figure 1 or 3). Such models often 

stress that the PDP is intended to change teachers’ knowledge. This change, 

in turn, will affect their instructional practices; which, in turn, will affect stu-

dent learning. Further, this line of events that constitutes the model occurs and 

is influenced by the context in which it is placed. As an example, Desimone 

(2009) states that her framework ‘operates with context as an important medi-

ator and moderator’ (p. 185), which implies that the context affects all parts 

of the framework (see Figure 3). She specifies contextual factors such as stu-

dents’ characteristics (achievement and disadvantage, for instance), teacher 

characteristics (such as experience, knowledge, skills, beliefs, and attitudes), 
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policy conditions at different levels, and classroom, school, and district fac-

tors. 

Figure 3. Context affecting all parts of Desimone’s (2009) conceptual framework.

Of these contextual factors, curriculum materials, which is a subset of policy

conditions, seems to be of specific importance (Boesen et al., 2014; Stein & 

Kaufman, 2010). Especially the textbook is described as an important resource 

for mathematics teachers’ planning and teaching (e.g. Boesen et al., 2014; Ja-

blonka & Johansson, 2010; Pepin & Haggarty, 2003; Stein, Remillard & 

Smith, 2007). These types of change models are typically based on numerous 

empirical findings (cf. Desimone, 2009; Guskey, 2002), but have recently also 

been questioned. For instance, Fischer et al. (2018) conclude that ‘… PD par-

ticipation might have produced growth in teachers’ knowledge and skills that

fostered changes in classroom teaching, instructional changes might not trans-

late to large increase of student learning.’ (p. 116). Thus, the actual effect on 

student learning from using such models in PDP design might be questioned. 

Further, the ordering of the different parts of the models is sometimes differ-

ent. Therefore, between the different parts of the models, double-ended arrows

are used. These arrows emphasize that, for instance, an inflicted changed in-

struction may increase a teacher’s knowledge; or improved student learning 

might give rise to insights for the teacher, which increases his/her knowledge.

This broader linear model is used in the design of the PDP Boost for Mathe-

matics (Ramböll, 2016; see Chapter 3 in this kappa), which constitutes the

case in Paper III. This model also provides an explicit action model, which the

others do not. This action model, and the terminology it provides, is useful in 

discussing catalysts for teacher learning. The action model of Desimone’s 

(2009) conceptual framework, which summarizes different critical features of 

high-quality PDPs, consists of the five core critical features Content Focus, 

Active Learning, Collective Participation, Duration, and Coherence, which

are elaborated on next. 
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2.2 Action models of teacher professional development 
programmes 

In addition to a change model, every intervention also rests on an action 

model. This action model, which can be explicitly or implicitly expressed, 

prescribes necessary components and activities which are seen as crucial for 

the accomplishment of a reform initiative’s change model (Chen, 2005; 2006; 

2012). The action models of theories of teacher change are usually conceptu-

alized in terms of critical features of high-quality teacher PDPs. Several schol-

ars have reported on different features of high-quality PDPs (e.g. Borko, Ja-

cobs & Koellner, 2010; Darling-Hammond & McLaughlin, 1995; Desimone, 

2009; Guskey, 2003). One of the most cited ones is Desimone (2009) and sev-

eral researchers argue that there is a consensus on five core critical features of 

high-quality PDPs (e.g. Desimone, 2009; Penuel, Fishman, Yamaguchi & 

Gallagher 2007; Russell, Kleiman, Carey & Douglas, 2009): Content Focus, 

Active Learning, Collective Participation, Duration, and Coherence. In the 

following, an overview of these five core critical features of PDPs, which are 

discussed in Chapter 6, is presented as they are described in research literature 

on teacher PDPs. 

2.2.1 Content Focus 

Desimone (2009) describes Content Focus as a ‘… focus on subject matter 

content and how students learn that content’ (p. 184). Thus, the core critical 

feature Content Focus refers to both the two knowledge domains subject mat-

ter knowledge and pedagogical content knowledge as termed by Ball, Thames 

and Phelps (2008) in their description of mathematical knowledge for teach-

ing. Emphasizing that a teacher’s understanding of subject content differs 

from a content specialist’s understanding, the subject matter knowledge do-

main is described as containing generic subject knowledge (parts of a special-

ist’s knowledge, referred to as common content knowledge) and specific 

knowledge of the subject related to a profession, for instance teachers (spe-

cialized content knowledge). The pedagogical content knowledge domain 

concerns teachers’ understanding of how students develop, learn, and think 

about subject-specific concepts (knowledge of content and students), teaching 

strategies specific to merging understandings of the particular subject, includ-

ing pedagogical principals for that idea (knowledge of content and teaching), 

and knowledge of curriculum and instructional materials (knowledge of con-

tent and curriculum).  

Ball et al. (2008) have stated that most courses in PDPs focuses on subject 

matter knowledge and such approach seem to have little effect on the actual 

teaching in the classroom. In light of this, the core critical feature Content 

Focus in PDPs is often described as mainly focusing on developing teachers’ 
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pedagogical content knowledge (Desimone, 2011). There are, however, em-

pirical findings that imply that PDPs that address both subject matter 

knowledge and pedagogical content knowledge are the most effective for im-

proving students’ results (e.g. Kennedy, 1998; Scher & O’Reilly, 2009; 

Slavin, Lake & Groff, 2009). However, more recent statements imply that em-

phasizing pedagogical content knowledge should be prioritized in PDPs for 

teachers (Desimone, 2011).  

The content of a PDP can be understood on two different levels. Firstly, the 

activity promoted in the PDP has a certain content. This can be called the 

PDP’s activity content. Secondly, what one strives to achieve through this ac-

tivity, the ambition of the PDP, may aim at some other content than this activ-

ity content. This can be called the ambition content. As an illustration of the 

difference between these two levels of content, one can think of a football 

player exercising by doing crunches. The ambition with doing these crunches 

is not formally to be better at doing crunches, but rather to be a better football 

player. In this case, the crunches are the activity content (the content of what 

one does here and now) and playing better football is the ambition content (the 

content one strives to achieve through different activities). The core critical 

feature Content Focus refers to what one strives for with the PDP, the ambition 

content. This is connected to the PDP’s target. As an example, if the target of 

the PDP is to adopt a more problem-based teaching approach (target = 

changed instruction in Desimone’s (2009) conceptual framework), this can be 

achieved through practicing at structuring and leading whole-class discus-

sions. In this case, the activity content is structuring and leading a whole-class 

discussion, while the ambition content is to adopt a problem-based approach 

to teaching. This should not be confused with the final goal of all PDPs, im-

proved student learning. If so, one could argue that the ambition content of all 

PDPs is to increase student learning; rather, the ambition content is connected 

to the target of the PDP. This separation of the two levels of content in a PDP 

is not explicitly mentioned in the descriptions of the core critical features, dif-

ferent frameworks, or articles about content in PDPs and/or change models of 

teacher PDPs. Therefore, I will not include this separation of levels of content 

in the descriptions of such frameworks and models. However, in other chap-

ters of the kappa – the description of the context, the methodology, the result 

presentation, and the result discussion – this separation will be noted in order 

to clarify to the reader what level of content is at stake in each case. 

2.2.2 Active Learning 

The core critical feature Active Learning refers to the opportunity for teachers 

to actively engage in meaningful analysis of teaching and learning (Desimone, 

2009), and that the PDP views/treats the teachers as active learners who con-

struct their own understanding (Borko et al., 2010). Activities focusing on the 

desired instructional approaches are of particular interest (Borko et al., 2010), 
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but simply implementing activities does not necessarily mean that teachers are 

engaged in meaningful activities. To be effective, the implementation phase 

should be followed by a reflection on their experiences from the activity (e.g. 

Geiger, Muir & Lamb, 2016; Webster-Wright, 2009). Further, Active Learn-

ing refers not only to classroom activities but also to activities beyond the 

classroom (Soine & Lumpe, 2014). In this case items related to, for instance, 

presentation, coaching, observation and similar are in focus. In sum, Active 

Learning does not only refer to conducting instructional approaches. Rather, 

it refers to being cognitively active based on what the PDP instructs the teach-

ers to do. For example, a learning activity in the PDP may be to establish some 

teaching method in the classroom, followed by collegial reflections on this 

classroom practice. In such case, both the classroom practice and the reflec-

tions about it are learning activities. Thus, the core critical feature Active 

Learning can be understood on two ontological levels: the performed activity 

(for example classroom practice) and the cognitive activity (for example re-

flection on the classroom practice). 

2.2.3 Collective Participation 

The core critical feature Collective Participation, emphasized in several stud-

ies on PDPs (e.g. Borko et al., 2010; Desimone, 2009; Guskey, 2002), con-

cerns collaborative learning environments. Groups of teachers from the same 

school, grade, subject or similar are assumed to benefit from participating in 

the PDP together. PDPs designed for Collective Participation are believed to 

have several advantages over PDPs designed for individual teachers (Garet et 

al., 2001). Such professional learning communities enable collaboration and 

interaction among colleagues. Teachers from the same school are likely to 

share common curriculum materials, assessment system, courses and may 

share a common school culture and to have developed a shared understanding 

of instructional goals. Further, teachers from different grade levels at the same 

school have the opportunity to discuss students as they advance through the 

grades. But at the same time, collaboration in itself is not a guarantee for suc-

cessful PDPs in terms of increased student learning (Kennedy, 2016; 

Timperley, Wilson, Barrar & Fung, 2007). How teachers collaborate, what 

support they are given for collaboration, and how they discuss things must 

also be considered. The participating teachers also need to be willing and open 

to discuss issues from their experiences of the PDP (Cobb & Jackson, 2011), 

receive support from external expertise (Timperley et al., 2007), and devote 

sufficient time to such collaboration. 

2.2.4 Duration 

The core critical feature Duration refers to time spent (number of hours) and 

time spread (how long a period the PDP is planned for) of a PDP. Generally, 
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research literature from the past 15 years advocates PDPs that sustain over 

time (Borko et al., 2010; Guskey, 2002; Scher & O’Reilly, 2009; Timperley 

et al., 2007) rather than the earlier emphasis on shorter implementations 

(Kragler et al., 2014). The reason for longer time spent is that in-depth discus-

sions related to the activity content of the PDP require continuous time in or-

der to evolve and be fruitful. The reasons for more time spread are that (a) 

trying out new practices in the classroom, reflecting upon them, and redoing 

them require several occasions with reflection time in-between; and (b) sub-

stantive learning with true conceptual changes (Gregoire, 2003) will challenge 

teachers’ beliefs and practices, which requires time (Timperley et al., 2007). 

The required amount of time, though, differs depending on the PDP’s target. 

PDPs aimed at developing teachers’ content knowledge, procedural actions, 

or decision-making require less time spent and spread (Desimone & Stuckey, 

2014) than do the aforementioned types of PDPs. The recommendation in 

Desimone’s (2009) framework is 20 hours or more, spread over at least one 

semester. But, as stated above, it is also dependent on the PDP’s focus, design, 

and activity content. 

2.2.5 Coherence 

Coherence can be described as being related to two aspects (Desimone, 2009). 

The first concerns how consistent the content of the PDP is in relation to the 

teachers’ previous knowledge and beliefs. According to Penuel et al. (2007), 

teachers connect instructions in the PDP to their own goals for student learn-

ing (beliefs), which affects how they establish the content. Timperley et al. 

(2007) emphasizes the importance of connecting the content of a PDP to the 

teacher’s prior knowledge, skills, beliefs, and attitudes. Actually, ‘teachers are 

likely to reject new ideas that conflict with their current ideas unless, as part 

of the professional learning, their existing understandings are engaged’ (p. 

17). Thus, in the design of a PDP it is preferable to consider teachers’ prior 

knowledge and skills in order to generate conditions to overcome such rejec-

tions. Also, taking into account that teachers work in varied contexts rather 

than using one specific approach to teaching in a PDP will guarantee some 

desired outcome for the students. By including the teachers’ prior skills, gath-

ered from working in the actual context in which the PDP is launched, such 

obstacles are likely to be overcome. 

The second aspect of Coherence is described as the consistency between 

the content of the PDP and policies (from state, district, school etc.). Cobb and 

Jackson (2011) mention that the advocated content of a PDP can enable teach-

ers’ efforts to improve their teaching if it is consistent with the school’s poli-

cies, and the opposite way around as well: if the goals of the PDP are in con-

flict with the school’s policies, they may instead constrain the teachers’ ef-

forts. As regards curriculum, teachers need to integrate knowledge about such 

(new) steering documents, how to teach what is in these documents, and how 
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to assess whether students have acquired the content (Timperley et al., 2007). 

In designing a PDP, it is thus important to combine what is new in the curric-

ulum and how this is to be understood, with skills in how to practice the cur-

riculum, in order to establish solid preconditions for improved student out-

comes. A skills-only focus in a PDP may lead to a situation whereby the teach-

ers believe they are teaching consistent with a new curriculum, but with only 

a superficial relation to the intentions of the new curriculum. On the other 

hand, a theory-only PDP approach to a new curriculum tends to lead to 

knowledge that the teachers do not know how to translate into practice (ibid). 

Further, the most used curriculum material in mathematics teaching interna-

tionally is the textbook. The textbook constitutes a basis for planning and per-

forming mathematics teaching, and also often supplements the curriculum 

(e.g. Jablonka & Johansson, 2010; Stein, Remillard & Smith, 2007). As such, 

many mathematics teacher beliefs are based in the use of textbooks for plan-

ning and enacting teaching. Also, they often place trust in the textbook to 

function as a supplement to, or even a substitute for, the curriculum.  

In addition to these two aspects of Coherence conveyed by Desimone 

(2009), others argue that the content of PDPs should also be consistent with 

students’ needs (e.g. Klinger, Volande & Deluca, 2012; Robinson & 

Timperley, 2007) and teachers’ practice (e.g. Brozo, 2014; Clark-Wilson, 

Hoyles, Noss, Vahey & Roschelle, 2015). It is thus argued that core critical 

feature Coherence would benefit from further examination (e.g. Lindvall & 

Ryve, 2019). 

2.3 The role of the teacher within different models 

As described in Section 2.1, different change models of teacher PDP are based 

on different assumptions of how teachers learn. Such different learning as-

sumptions induce different roles of the teacher in different PDPs. The role of 

the teacher in the PDP is thus affected by assumptions of how teachers learn, 

and, consequently, affects catalysts for learning from the PDP, which is a cen-

tral theme of this thesis and kappa. Below, I elaborate on three texts which 

describe: a) the positioning of teachers in PDPs from a historical point of view 

(Kragler et al., 2014)6; b) the positioning of the teacher in the research litera-

ture on teacher PDPs (Lindvall & Ryve, 2019); and c) different methods for 

facilitating teachers’ enactment of the instructional practices promoted in the 

PDP, which rely on different degrees of teachers’ independent judgement 

(Kennedy, 2016). These different views of the positioning of teachers are cen-

                                                      
6 In this chapter in the Handbook of Professional Development in Education, the authors reflect 
upon a historical development of learning opportunities for, and view of, teachers and how this 
could be used to form future learning opportunities for teachers. 

  

  22 

to assess whether students have acquired the content (Timperley et al., 2007). 

In designing a PDP, it is thus important to combine what is new in the curric-

ulum and how this is to be understood, with skills in how to practice the cur-

riculum, in order to establish solid preconditions for improved student out-

comes. A skills-only focus in a PDP may lead to a situation whereby the teach-

ers believe they are teaching consistent with a new curriculum, but with only 

a superficial relation to the intentions of the new curriculum. On the other 

hand, a theory-only PDP approach to a new curriculum tends to lead to 

knowledge that the teachers do not know how to translate into practice (ibid). 

Further, the most used curriculum material in mathematics teaching interna-

tionally is the textbook. The textbook constitutes a basis for planning and per-

forming mathematics teaching, and also often supplements the curriculum 

(e.g. Jablonka & Johansson, 2010; Stein, Remillard & Smith, 2007). As such, 

many mathematics teacher beliefs are based in the use of textbooks for plan-

ning and enacting teaching. Also, they often place trust in the textbook to 

function as a supplement to, or even a substitute for, the curriculum.  

In addition to these two aspects of Coherence conveyed by Desimone 

(2009), others argue that the content of PDPs should also be consistent with 

students’ needs (e.g. Klinger, Volande & Deluca, 2012; Robinson & 

Timperley, 2007) and teachers’ practice (e.g. Brozo, 2014; Clark-Wilson, 

Hoyles, Noss, Vahey & Roschelle, 2015). It is thus argued that core critical 

feature Coherence would benefit from further examination (e.g. Lindvall & 

Ryve, 2019). 

2.3 The role of the teacher within different models 

As described in Section 2.1, different change models of teacher PDP are based 

on different assumptions of how teachers learn. Such different learning as-

sumptions induce different roles of the teacher in different PDPs. The role of 

the teacher in the PDP is thus affected by assumptions of how teachers learn, 

and, consequently, affects catalysts for learning from the PDP, which is a cen-

tral theme of this thesis and kappa. Below, I elaborate on three texts which 

describe: a) the positioning of teachers in PDPs from a historical point of view 

(Kragler et al., 2014)6; b) the positioning of the teacher in the research litera-

ture on teacher PDPs (Lindvall & Ryve, 2019); and c) different methods for 

facilitating teachers’ enactment of the instructional practices promoted in the 

PDP, which rely on different degrees of teachers’ independent judgement 

(Kennedy, 2016). These different views of the positioning of teachers are cen-

                                                      
6 In this chapter in the Handbook of Professional Development in Education, the authors reflect 
upon a historical development of learning opportunities for, and view of, teachers and how this 
could be used to form future learning opportunities for teachers. 

2424



  

  23 

tral to the thesis, as they have been used as theoretical frameworks for analys-

ing the data in the included papers (see Papers III-V) and/or will support the 

discussion of the results in this kappa (cf. Chapter 6). Note that in the descrip-

tions by Kragler et al. (2014) and Lindvall and Ryve (2019), the more theo-

retically based term positioning is used rather than the term role. In the de-

scriptions of my results, I instead use the term teacher role as I do not claim 

to describe a situation in accordance with the theoretical base from which the 

term teacher positioning stems. Thus, the mix of terminology is a conscious 

choice here.  

In a recollection of professional learning opportunities for teachers, Kragler 

et al. (2014) identify four eras exhibiting differences in how instructional 

change takes place, beliefs about teachers’ learning, and how teachers are 

viewed/positioned in relation to PDPs. The first, the in-service era, portrays 

teachers as being viewed as non-professional implementers of new instruc-

tional methods determined by others. The following staff development era pic-

tures the teacher as a competent person, seen as an important participant in 

decisions regarding staff development programmes. In the professional devel-

opment era, teachers are described as having a more agentic role, regarded as 

‘professionals in that they have the expertise to engage in and to facilitate 

school reform movements’ (p. 492). In the future professional learning era, 

teachers are portrayed as knowledgeable, reflective professionals whose im-

pact on PDP content and design is considered in order to make the PDPs more 

effective. This emphasis on teacher inquiry, based on their existing knowledge 

and formal experience, is foremost described as a vehicle for advancing their 

own learning. 

In a recent study, Lindvall and Ryve (2019) draw on their results from a 

systematic literature review on coherence in teacher PDPs, as well as previous 

studies on the positioning of teachers (Hargreaves & Shirley, 2009; Kennedy, 

2016; Remillard, 2005), to recognize three different ways, or categories, of 

how teachers are positioned in relation to PDPs: the teacher as (a) an imple-

menter, (b) autonomous, and (c) a negotiator. Positioning the teacher as an 

implementer means that the teacher enacts the practices promoted in the PDP. 

In this case, the PDP’s promoted actions to take are often prescribed in guid-

ance as to what and how to teach, which promotes a low need for personal 

judgement. Positioning teachers as implementers is the most common PDP 

approach (Lindvall & Ryve, 2019). This approach and teacher positioning 

may have benefits in terms of providing the learning teacher a clearer focus 

on what to do and how to act, but may also restrain teacher professionalism 

and motivation (Hargreaves & Shirley, 2009). Positioning the teacher as au-

tonomous implies that the teacher is seen as an active designer of the enacted 

curriculum, is given a high level of trust, and is assisted by the PDP through 

insights and knowledge rather than guidance and strategies for how to act. 

Such an autonomous positioning of teachers may be seen as establishing 

higher trust in the teacher and contributing to a higher sense of professionalism 
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and motivation, compared to the positioning as an implementer (Hargreaves 

& Shirley, 2009). Simultaneously, it places more responsibility with the 

teacher and offers him/her less support. In either case, according to research 

literature (Lindvall & Ryve, 2019), PDPs designed to position teachers as au-

tonomous are rather uncommon. In positioning the teacher as a negotiator, the 

teacher is seen as a collaborator with the PDP material making (rather than 

receiving) meaning from it. Here, coherence is seen as something that is cre-

ated in teacher interaction with the PDP, rather than stated by the PDP. In such 

a positioning of the teacher, changes in instruction are dependent on both 

teacher characteristics and what is promoted in the PDP. Even if research on 

educational contexts, such as curriculum materials (Remillard, 2005), empha-

sizes the view of teachers as negotiators, such a negotiating positioning of the 

teacher is rather uncommon in the context of PDPs (Lindvall & Ryve, 2019). 

Finally, Kennedy (2016) analyses and categorizes PDPs according to their 

underlying theories of action. From an analysis of 28 programmes, she de-

scribes four categories of PDPs. A PDP can be prescriptive with explicitly 

described actions to take, like following a recipe. If there is a described ra-

tionale for the recipe, allowing for professional judgement when or where it 

should be used, it is called strategy. Here the teacher is expected not only to 

act, but also to understand the rationale for the action. Also, strategy often 

comprises a multiple-choice aspect for the teacher. Both these categories pro-

mote prescribed actions to take. Further, these two categories promote a view 

and positioning of the teacher as an implementer. The latter case, strategy, 

however implies a higher degree of autonomous expectations on the teacher 

by emphasizing the rationale for, and/or the ideas behind, the actions to take. 

Further, if the PDP suggests no particular action for the teacher to take, and 

he or she is merely provided with new insights or new light shed on old 

knowledge, it is assumed to provide aha moments. Kennedy (2016) denotes 

this kind of support for teacher learning as insight. This insight category also 

provides some learning support, such as questions that guide the learner’s at-

tention to what is crucial for the PDP. If only the possibility to develop new 

knowledge is provided, for example providing something to read or giving a 

lecture without following it with questioning and/or activities connected to 

this information, it is called body of knowledge. Common to these last two 

cases is that they depart from a view in which increased knowledge is assumed 

to precede change and emphasize a view and positioning of the teacher as 

autonomous. These four categories of PDPs ‘lie along a continuum in which 

enactment increasingly depends on teachers’ independent judgements’ (Ken-

nedy, 2016, p. 956), and may come into play in different ways depending on 

the context in which the PDP is launched. 

In this chapter I have presented three change models for teacher PDPs. This 

was followed by a section in which five core critical features for action models 

of a PDP’s theory of teacher change were elaborated on. The last part of this 

chapter elaborated on the role of the teacher in PDPs. Together, the content of 
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the three sections of this chapter frames the field of research to which this 

thesis is intended to contribute, and also function as a background for the dis-

cussion of this kappa. Next, the contexts of the included studies are elaborated 

on. 
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3 The contexts of the studies 

There is broad agreement that context plays an important role in mediating 

and moderating the effects of a PDP initiative (e.g. Borko, 2004; Chen, 2012; 

Clarke & Hollingsworth, 2002; Desimone, 2009; Timperley et al., 2007). The 

effects of a PDP should, thus, be understood in the light of contextual factors 

such as the view of teachers and teaching, teaching traditions, teacher and stu-

dent characteristics, curriculum materials, and teacher education (Desimone, 

2009; Ryve & Hemmi, 2019). Therefore, in order to interpret and discuss the 

findings in Papers I-V, it is relevant to describe the contextual factors con-

nected to them. The contextual factors relevant for the aim of this thesis, and 

of specific interest in the discussion in the kappa, are curriculum materials, 

teaching traditions, the view of the teacher and teacher education. 

In this chapter, the focus is on the Swedish context. This is intended to 

serve as background information for better understanding the discussions in 

Chapter 6. But since the results of Papers IV and V are not bound to any na-

tional context, international contextual factors are also included. For instance, 

textbooks often being used as a base for planning and enacting mathematics 

lessons appears to be typical of many countries (Li, Chen & An, 2009; Van 

Stiphout, 2011; Vincent & Stacey, 2008).  

In the first section of the chapter, an overarching description of the Swedish 

educational system is offered. This is followed by an elaboration on teaching 

traditions and curriculum materials for mathematics teaching. In the last sec-

tion Swedish teacher education is described, in terms of both teacher educa-

tion and professional development. 

3.1 The Swedish educational system 

In Sweden there is a fundamental principle that all children/young people shall 

receive equal access to education regardless of gender, geographic residence, 

or financial circumstances (Axelsson, 2016). All education after preschool is 

free of charge. Compulsory school education, which is obligatory for all chil-

dren, comprises Grades 1-9 for children aged seven (Grade 1) to 16 (Grade 9). 

Before compulsory education, one year of preschool class for six-year-olds is 

conducted. Since July 2018 preschool class is obligatory, but this is not seen 
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as the first year of compulsory school. Youth who have completed the com-

pulsory education are entitled to upper secondary education, which lasts three 

years. 

In Sweden, all schools are required to follow a national curriculum (ibid). 

The same curriculum applies to privately run schools as to those run by mu-

nicipalities. This curriculum states the content and goals of the education but 

does not specify how to achieve these goals or which teaching aids to use in 

teaching this content. The fact that there are both private and municipality 

schools, and no direction in where to find the required content or how to obtain 

the goals, attests to the fact that the Swedish educational system is highly de-

centralized (Axelsson, 2016). However, central authorities monitor the teach-

ing and learning to ensure it is in line with the national curriculum. 

The national curriculum has been rewritten several times in recent decades. 

There were curriculum reforms for compulsory school in 1994 and 2011, with 

new standards employed. For mathematics, the curriculum reform in 1994 was 

heavily influenced by the NCTM standards (Boesen et al., 2014). The main 

reason for the changes in the mathematics curriculum was to change the tra-

ditional procedural-focused approach to mathematics teaching; now, the focus 

was rather on mathematical reasoning, communication, and problem-solving. 

Several teachers perceived these intentions as being vaguely expressed, and 

many teachers had limited or even non-existent knowledge of them (Boesen 

et al., 2014). The latest curriculum documents (Skolverket, 2011a) therefore 

aimed at increasing the degree of concreteness rather than changing the math-

ematical orientation (Skolverket, 2011b). The focus was now on five compe-

tencies for students to develop, all of which permeate all the mathematical 

content. Thus, an explicitly expressed focus on both content and competencies 

was communicated. These competencies are related to the formulation and 

solving of mathematical problems, the use and analysis of mathematics con-

cepts, the selection of mathematics methods to solve routine tasks, the appli-

cation of mathematical reasoning, and the use of mathematical language to 

communicate calculations and conclusions. Even if the intention of the 2011 

curriculum was to more concretely express and highlight the mathematical 

competencies, a text analysis by Prytz (2015) suggests that these competency 

goals are not clearly linked to the mathematical content addressed in class-

room teaching. 

3.2 Teaching traditions and curriculum materials 

Teachers operate in different contexts, in which different societal and educa-

tional discourses apply. Such contextual factors affect how teachers are 

viewed (Ryve & Hemmi, 2019). In the Swedish context, the teacher’s role in 

the educational discourse (Ryve, Hemmi & Kornhall 2016; Ryve & Hemmi, 

2019) and curriculum materials (Van Steenbrugge, Larsson, Insulander & 
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Ryve, 2018) can be described in terms of a reactive facilitator and supporter 

of student learning, rather than a proactive expert who structures, explains, 

challenges, and assesses student learning (Hemmi & Ryve, 2015). The direc-

tions for what content to teach and what goals to achieve apply nationwide 

and are collected in a national curriculum. This curriculum is monitored by 

central authorities to ensure that the education is in line with it. However, 

mathematics teachers widely rely on textbooks and, instead of consulting the 

curriculum for content and goals of teaching, they often use the textbook to 

complement, or even replace, it (Jablonka & Johansson, 2010; Stein et al., 

2007; Stein and Kim, 2009). When summarizing these descriptions in the 

Swedish context, there emerges an image of a teacher who is viewed as, and 

expected to be, an implementer more than autonomous (cf. Section 2.3). 

Several studies agree that in many countries, the textbook constitutes the 

major curriculum resource for teachers’ planning and students’ and teachers’ 

classroom practice (Jablonka & Johansson, 2010; Stein et al., 2007). Teach-

ers’ use of textbooks is often described as following the content and order as 

presented in the book (Pepin & Haggarty, 2002 and 2003; Skolverket 2008), 

relying on it to fulfil the curriculum and ensure effective teaching (Thomson 

& Fleming, 2004; Vincent & Stacy, 2008). The textbook often functions as a 

prescript plan to follow, and it is indicated that teaching approaches and stu-

dent learning are dependent on the choice of textbook. Reys, Reys and Chávez 

(2004) claim that ‘the choice of textbook often determines what teachers will 

teach, how they will teach it, and how their students will learn.’ (p. 1). Thus, 

the textbook often functions as a self-evident curriculum material in many 

contexts and educational discourses. In Sweden, Boesen et al. (2014) further 

state that in a typical compulsory school mathematics lesson, more than 60% 

of the time in class constituted students solving procedural tasks in textbooks 

by themselves or in small groups. In 2017, the Swedish School Inspectorate 

(Skolinspektionen in Swedish) reported that working methods in mathematics, 

compared to other subjects, consisted of more individual work, less whole-

class instruction, and students working together in small groups (Skolin-

spektionen, 2017). 

Together, these findings paint an overall picture of a view and teaching 

tradition in which the teacher motivates and reacts rather than planning in or-

der to challenge students (Hemmi & Ryve, 2015). Also, the textbook seems 

to widely lay the foundation for, or direct, teachers’ planning and enacting of 

mathematics lessons (Jablonka & Johansson, 2010; Stein et al., 2007), and 

constitutes what students do most in the mathematics classroom (Boesen et 

al., 2014). 
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3.3 Mathematics teachers’ education and professional 
development in the Swedish context 

Another central context for teachers is the mathematics teacher education. Ed-

ucation comes mainly in terms of pre-teaching education (to become a 

teacher) and in-service education (to grow as a teacher), often through a PDP. 

While the focus of this thesis is on in-service education, this is something that 

builds from what the teachers have brought from their pre-teaching education. 

Therefore, a short description of the Swedish teacher education system is pre-

sented. For Swedish compulsory school, there is one major difference in edu-

cation for teachers at the primary level (Grades 1-6) compared to those at the 

secondary level (Grades 7-9). Teachers at the primary level are expected to 

teach most of the subjects covered in the curriculum, while secondary-level 

teachers usually specialize in two or three subjects. In terms of education for 

teaching mathematics, this entails one semester of university studies in math-

ematics for primary-level teachers, while the corresponding time for second-

ary-level teachers is generally three semesters. The content of these university 

studies is often a combination of mathematical subject knowledge and peda-

gogical content knowledge for teaching mathematics. 

After the university pre-service teacher education, practicing teachers peri-

odically develop their practice by participating in different PD initiatives. In-

ternationally, most teachers in high-income economies participate in some 

type of PDP (OECD, 2016). In Sweden, participation in such PD initiatives is 

not legally controlled or required; however, Swedish teachers are eligible for 

13 days of PD each year (OECD, 2015). Historically, the content of PD initi-

atives has mainly consisted of issues around launching new curriculum, de-

clines in student performance, or the introduction of some new teaching 

method or tool (Emanuelsson, 2001). More recently, a tendency towards more 

centrally governed PDPs, with more emphasis on results and control rather 

than goals and teacher autonomy, has been visible (Kirsten & Wermke, 2017). 

The latest, and largest, PDP initiative for Swedish mathematics teachers is 

Boost for Mathematics. 

Boost for Mathematics is the most recent and extensive PDP in Sweden 

ever, with a budget of 75 million EUR for the period 2012-2016. This PDP is 

of particular interest in this thesis, as Paper III is based on data from it. The 

project was run by the Swedish National Agency for Education in collabora-

tion with the National Center for Mathematics Education and several univer-

sities. Together, they developed the content (both activity and ambition) and 

the establishment plan for this initiative. The overarching goal was to improve 

student achievement in mathematics by strengthening teachers’ mathematics 

instruction. To reach this goal, the initiative included PDPs for teachers, prin-

cipals, and mathematics coaches. Seventy-six per cent of all elementary school 

teachers in Sweden who teach mathematics participated in Boost for Mathe-

matics (Skolverket, 2016). The PDP material for the teachers was digitally 
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available on a website and was organized into different modules. The modules 

were structured according to the mathematical content in the curriculum 

(Skolverket, 2011a). Also, the content was separated for Grades 1-3, 4-6, and 

7-9. For example, there was one module for Problem-solving for Grades 1-3, 

one for Grade 4-6 and one for Grades 7-9; one module for Geometry for 

Grades 1-3, one for Grades 4-6, etc. In relation to the mathematical content 

of each module, at least four aspects were dealt with: (1) teaching for the math-

ematical competencies emphasized in the curriculum; (2) formative assess-

ment and teaching in mathematics; (3) routines and interaction in the class-

room; and (4) classroom norms. Each module consisted of eight rounds, each 

round following a workflow in four parts. The first part involved individual 

preparation work, consisting of texts to read and movies to watch. This was 

followed by the second part, a collegial meeting in which the texts/films from 

the preparation were discussed and activities based on them were planned. 

This meeting was supported by a mathematical coach, specially trained for 

this cause. As a third part, the activity was established (e.g. performing a les-

son with a specific aim). The fourth part consisted of reflections upon the 

classroom practice in the same constellation as the planning part was con-

ducted. Teachers participated in the PDP for one year, going through one mod-

ule each semester. This means that each teacher conducted two modules in 

total. 

In this chapter, contextual factors have been described, with a focus on the 

Swedish context. However, international contextual factors have also been in-

cluded, as some contextual factors, such as the fact that a textbook often being 

used as a base for planning and enacting mathematics lessons, appear to be 

typical of many countries (Li, Chen & An, 2009; Van Stiphout, 2011; Vincent 

& Stacey, 2008). An overarching description of the Swedish educational sys-

tem has been described, followed by an elaboration on teaching traditions and 

curriculum materials for mathematics teaching. In the last section, Swedish 

teacher education was described, in terms of both teacher education and pro-

fessional development. Next, methodological issues connected to Papers III–

V are elaborated on and ethical considerations are explained, discussed, and 

argued for, followed by an elaboration on the included studies’ validity and 

reliability. 
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4 Methodology 

This chapter consists of three sections. In the first, I describe the different 

methods of data collection and analysis adjacent to the papers of this thesis. 

This also include descriptions of the studies’ limitations. For the reasons men-

tioned in the preface of this thesis, the methods in Papers I and II are only 

briefly mentioned (and not argued for) in Chapter 5 (results), to give the reader 

an overview of these papers. The interested reader may, however, read more 

about the methodology for these papers in Brehmer (2015) or in the papers 

themselves. In the second section ethical considerations are explained, dis-

cussed, and argued for, and in the third section the included studies’ validity 

and reliability are discussed. 

4.1 Data collection and analysis 

In this section I elaborate on and discuss the rationale for the data collection 

and analyses in Papers III–V. In Section 4.1.1, the methods for the analyses in 

Paper III are elaborated on and its rationale discussed. This section is called 

Analysing texts and video-recorded material, as the methods in Paper III con-

stitute analyses of texts in a PDP and video-recorded material from collegial 

discussions. The methods in Papers IV and V are described together, as Paper 

IV constitutes the development of an organizing frame which is further devel-

oped and used in Paper V. This is completed in Section 4.1.2, which is called 

Review and content analyses as the mapping conducted in Paper V is based 

on a review and analyses of the ambition content of research articles. 

4.1.1 Analysing texts and video-recorded material 

In this section I elaborate on the methodological issues connected to Paper III. 

The data for this paper consists of texts from a PDP (Boost for Mathematics, 

described in Section 3.2) which are available on a website7, and video material 

collected within a larger project8 in which this study is one of many case stud-

ies. In this larger project, a large corpus of video recordings from classrooms 

                                                      
7 https://larportalen.skolverket.se/#/moduler/1-matematik/alla/alla, at 191009 
8 This larger project, called Theorizing teacher use of curriculum material within mathematics 
classroom practice, is supported by the Swedish Research Council [Grant Number 2014–2008]. 
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and collegial discussions is collected and teacher interviews are conducted. 

For the case study in Paper III, two video-recorded collegial discussions from 

this set of data were used, along with two sets of texts from the PDP. These 

are elaborated on below, along with rationale for these decisions. I focus here 

on the analyses rather than the collection of data. The aim of the analyses was 

to identify forms of agency in collegial discussions in relation to the af-

fordances of the PDP materials. The analytical approach is based on the idea 

that teacher agency is manifested when teachers act in ways that affect their 

work (Eteläpelto, Vähäsantanen, Hökkä & Paloniemi, 2013). This subject-

centred sociocultural approach to teacher agency stresses the sociocultural cir-

cumstances, including mediating tools and objects and the subjects’ interpre-

tations (ibid). As an example, a teacher may state her/his opinion in a discus-

sion in order to discuss her/his thoughts about the reading of a certain text. A 

non-agentic action would be to not speak or only to follow what others discuss. 

The analysis was conducted in two main steps: (a) analysing the texts in the 

PDP which constitutes the subject of the following collegial discussions; and 

(b) analysing the videos of collegial discussions. These two steps are elabo-

rated on in one section each. 

The analysed sets of texts were collected from the two most commonly 

used (Skolverket, 2016) modules in Boost for Mathematics (see description in 

Chapter 3), Number Sense and Problem-solving. Here, the word texts should 

be understood in a multimodal sense, and includes for example articles, Pow-

erPoint presentations, and videoclips. The module Number Sense contained 

six texts, and Problem-solving seven texts. These texts constituted the topic 

and starting point of the forthcoming collegial discussion. These different 

types of text were all analysed using a combination of two analytical tools: (a) 

the analytical tool for understanding the way meaning is created through com-

munication (Halliday, 1985); and Kennedy’s (2016) four categories of enact-

ment promoting teachers’ independence in the classroom. According to Hal-

liday’s (1985) framework, all texts express meaning on three different levels, 

called metafunctions, simultaneously. Language is described as providing a 

theory of human experience, in which the ideational metafunction concerns 

experiences of a person’s inner and external worlds, the interpersonal meta-

function entails the interaction between participants in communication, and 

the textual metafunction organizes resources to create cohesive and context-

sensitive texts. As the analyses of these texts concerned connections between 

the texts and teacher agency, the focus was on the interpersonal metafunction. 

The analysis focused on how the different texts made explicit connections to 

the reader in terms of inclusive language and questions, how it was chrono-

logically organized, and/or to what extent and in which ways they were closed 

or open to interpretations. Further, according to Kennedy (2016), a text can be 

prescriptive (explicitly, but not motivated, described actions to take) or stra-

tegic (motivated described actions to take), create insights (provide new in-

sights with no particular action recommended), or provide a body of 
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knowledge (only offering the possibility to adapt new knowledge with no ac-

tions recommended) (see Section 2.4 for further reading on the categories of 

Kennedy, 2016). As an example, one text starts by giving an example of a 

teacher struggling with a certain teaching situation. This is followed by the 

question Do you recognize the situation? Such an approach draws on recog-

nition and uses a question as a means to include the reading teacher in the text 

(Halliday, 1985). Later, the text suggests what the teacher can do in order to 

practice the activity content of the module, and also gives motives for why 

he/she should act in this way. The text is thus categorized as strategic, accord-

ing to Kennedy (2016). The rationale for combining the frameworks of Halli-

day (1985) and Kennedy (2016) is the way they complete each other. Ken-

nedy’s (2016) framework offers a way to characterize how texts in a PDP fos-

ter teacher learning in terms of ideas and methods for facilitating enactment. 

Meanwhile, Halliday’s (1985) framework offers a method for interpreting the 

way meaning is created through communication between text and reader. 

Thus, together they lay the foundation for interpreting: (a) how inclusive/ex-

clusive a text is (Halliday, 1985); (b) how prescriptive/insightful a text is 

(Kennedy, 2016); and (c) how these types of texts come into play and relate 

to teacher agency in later discussions.  

The two video-recorded collegial discussions analysed in this study were 

selected from a larger project (described above) in which 160 collegial discus-

sions have been recorded. One group of teachers who had discussed both the 

sets of texts we had analysed was used. This group of teachers, teaching in 

Grades 1-3 in a middle-sized school in central Sweden, consisted of five fe-

males of varying age and teaching experience (1–36 years). One coach, a fe-

male teacher with 20 years’ teaching experience who had taken an eight-day 

course for coaches, was also part of the group. The rationale for the choice of 

this group was that we wanted a group of teachers who had worked with the 

two sets of texts we had analysed, and that the group was consistent for the 

two occasions of video recording. The analyses of the video-recorded teacher 

discussions used the same two frameworks, based on the same rationale as for 

the analyses of the texts, in order to analyse how teacher agency came into 

play depending on the structure of the text (Halliday, 1985) and how prescrip-

tive (or not) the text is (Kennedy, 2016). The interpersonal metafunction (Hal-

liday, 1985) was used here to interpret power relations between the partici-

pants (including the coach/discussion leader) in terms of proximity, distance, 

and contact in interaction. Simultaneously, Kennedy’s (2016) framework was 

used in order to determine the teachers’ agentic enactments in action. For ex-

ample, notes were taken as to whether the coach positioned herself as an expert 

guide (positioning the participants as non-equal and constraining agentic ac-

tions) or created a relationship with the participants (positioning them as equal 

and opening for agentic actions) and simultaneously, according to Kennedy 
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(2016), how the PDP texts were made topical in the conversation. Thus, to-

gether these two frameworks offered a way to interpret agentic actions in dis-

cussions in two ways. 

There are mainly two limitations connected to this study: its set of data and 

the context in which it was conducted. According to the set of data, the study 

only represents a comparison of two sets of texts. Including other texts and 

groups with other characteristics could have shown other reactions from the 

participants. This, in turn, could have shown other aspects of how texts affect 

teacher agency in collegial discussions, or further strengthened the validity of 

the conclusions drawn in the study. Further, the study was conducted in the 

Swedish context. Applying the same study design in another context may have 

revealed different results. In other words, we do not know if the results are 

bound to the context. However, for the field of how texts in PDPs affect teach-

ers’ agency in collegial discussion, a case study like this could contribute to 

initial conceptual clarifications and connections. 

4.1.2 Review and content analyses 

Hsieh and Shannon (2005) define three types of qualitative content analysis: 

conventional (with coding categories derived directly from text data); directed 

(with theory and/or relevant research as guidance for initial codes); and sum-

mative (with counting and comparison of keywords and/or content, followed 

by an interpretation of the underlying context). The construction of the sug-

gested frame in Paper IV is inspired by relevant research (finding relevant 

categories to map) and constructed using theoretical frameworks describing 

each category. This fits the description of a directed approach (ibid) and is 

elaborated on in Section 4.1.2.1. The review study in Paper V follows the de-

scription of a summative content analysis, in that a counting and comparison 

of articles, followed by an examination and analyses of the articles, is con-

ducted. This is elaborated on in Section 4.1.2.2. Thus, this section is organized 

into two sections. The first (4.1.2.1) describes the rationale for the methodo-

logical considerations in Paper IV. In this paper, the aim is to develop an initial 

frame for mapping learning catalysts from PDPs. This frame then functions as 

a base for the mapping in Paper V. The second section (4.1.2.2) contains an 

elaboration on and discussion of the rationale for four methodological issues 

connected to Paper V: selecting articles, analysing articles, mapping articles, 

and analysing the mapping. An elaboration on the development and adjust-

ments of the frame from Paper IV is included below in the description of the 

mapping in Paper V.  
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4.1.2.1 Generating an organizing frame for mapping teachers’ learning 

in professional development 

The development of the abovementioned frame comprised two main steps: (a) 

reading theories/models of teachers’ learning in PDPs in order to establish an 

initial frame of aspects/categories of teacher learning and merging suitable 

frameworks with each aspect/category; (b) iteratively developing this initial 

frame by applying it to a number of journal articles reporting on empirical 

studies of PDPs in mathematics education. I elaborate here on the thoughts 

behind and the rationale for the two steps of the process. 

In order to construct a frame that captures crucial aspects of teacher learn-

ing from PDPs, I departed from different models of teacher learning. I also 

conducted a search for mathematics teacher learning through the databases 

Web of Science, ERIC, Google Scholar, Scopus, Math educ, and Wilson Web, 

in order to get an overview of what has been done in the field (rather than 

systematically searching for specific articles) and what counts as crucial in 

research on teacher learning. From this search and the models, I came up with 

a number of categories that were recurrent in articles on teacher learning and 

that together seemed to cover crucial aspects of teacher learning, suitable for 

mapping. These initial categories (activity of the PDP, the content of the ac-

tivity, function of the activity, form of the activity, and theoretical perspective 

of the PDP) were then developed using frameworks describing these initial 

categories in detail. As an example, the initial category content of the activity 

was found to be adequately described by the framework of Ball, Thames and 

Phelps (2008), which designates mathematical knowledge for teaching. Such 

a directed approach to qualitative content analysis (Hsieh & Shannon, 2005) 

is characterized as follows: ‘Existing … research … can provide predictions 

about the variables of interest or about the relationship among variables …’ 

(p. 1281). In Paper IV, the quest is to connect adequate theoretical frameworks 

(variables of interest) to initial categories (relations among variables) derived 

from literature studies (existing research). The resulting frame, with categories 

for mapping teachers’ learning from PDPs, is thus: (a) derived from empirical 

research findings on learning from teacher PDPs (creating the initial catego-

ries from a review of articles); and (b) anchored in established frameworks 

(describing each initial category in detail). 

To refine the initial frame, it was tested and developed by using it in a test-

mapping of a number of research articles. To simplify the process of finding 

suitable articles, the list of articles in Goldsmith et al. (2014) was used. Their 

review consisted of 106 articles published in refereed journals, and the pur-

pose of their study ensured that the reviewed articles fit the purpose of refining 

the suggested frame. From their list of reviewed articles, an article was ran-

domly (no conceived selections made) chosen and applied to the suggested 

frame by mapping the suggested categories in the frame. Simultaneously, is-

sues from the article that were found relevant to map (according to teachers’ 
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learning from PDPs), but that were missing in the suggested frame, were noted 

and added to the frame. Then, another article was randomly chosen and the 

method repeated until saturation was reached. Here, saturation means that 

when categorizing the content of an article, no categories relevant to add were 

found, and no categories were removed. A total of ten articles were used in 

order to reach saturation. This iterative-based method was used in order to 

minimize the risk of missing some crucial aspect to categorize. Simultane-

ously, the method paved the way for further development of the frame through 

the viewing of any future adjustments as simply another iteration of the pro-

cess. Adjustments to the resulting suggested frame (the result of Paper IV, 

presented in Section 5.4) were made later in Paper V. 

One limitation in Paper IV is the set of frameworks used in the construction 

of the organizing frame. Even if these frameworks are relevant and adequately 

chosen and argued for, one cannot know whether the outcome of the applied 

organizing frame might be different if other framework(s) had been chosen. 

While this is true for any framework intended for structuring and/or analysing 

data, it is important for the researcher to be aware of such a limitation when 

drawing conclusions from the results of using a framework. 

4.1.2.2 Generating descriptions of catalysts for teacher learning from 

articles describing professional development programmes 

In this section I elaborate on methodological issues connected to Paper V. The 

method comprises three steps: (a) selecting articles; (b) the mapping; and (c) 

analysing the mapping. Here I elaborate on the thoughts behind and the ra-

tionale for each step. 

The methodology largely follows the description of a systematic literature 

review (Gough, Oliver & Thomas, 2012) of mathematics teacher learning 

from PDPs. Different combinations of the words/phrases mathematics 

teacher, knowledge, learning, change, and professional development were 

used in the databases Web of Science, ERIC, Google Scholar, Scopus, Math 

educ, and Wilson Web. In the process, I noted that all relevant hits stemmed 

from articles published in nine journals (Journal of Mathematics Teacher Ed-

ucation, International Journal of Science and Mathematics Education, Mathe-

matics Teacher Education and Development, Journal for Research in Mathe-

matics Education, Educational Studies in Mathematics, Mathematical Educa-

tion Research Journal, The Journal of Mathematical Behaviour, Mathematical 

Thinking and Learning, and Zentralblatt für Didaktik der Mathematik). Based 

on this finding, I turned the search for articles to only focus on these nine 

journals and searched through all articles (by reading their abstracts) for all 

volumes between January 2009 and January 2017. The rationale for this 

timespan is that Goldsmith et al. (2014), whose study in some sense inspired 

Paper V, performed their review with articles up to the end of the year 2008, 

and the search for articles was started at the beginning of 2017. The rationale 

for this approach was to minimize missing relevant articles, which are more 
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difficult to discover in a database search. Also, these nine journals, beyond 

being those in which articles relevant to my purpose were found in the initial 

search, represent a wide contextual spread and are all well-established and 

peer-reviewed journals. The criteria for including an article were that it 

should: include an accomplished PDP; comprise in-service mathematics 

teachers (not pre-service teachers or teachers in other subjects); and describe 

something about the participant teachers’ learning from the PDP (and not, as 

in some cases, what the facilitator of the PDP had learned from launching it). 

The resulting compilation of selected articles (n = 91) was then analysed ac-

cording to what was reported in it that was interesting to the study. 

The selected articles were then mapped in accordance with a frame, refined 

from the suggested frame in Paper IV. During the analyses of each paper, it 

turned out that some of the categories in the suggested frame from Paper IV 

(theoretical perspective of learning, for instance) were rarely explicitly de-

scribed in the articles; these were therefore removed from the frame. Also, in 

order to anchor the mapping in some overarching framework, the suggested 

frame in Paper IV was merged with the action model of Desimone’s (2009) 

framework (Figures 1 and 3). The change model of Desimone’s (2009) frame-

work was also noted in terms of intended programme target, which refers to 

what the PDP intends to affect: increase the teacher’s knowledge; change the 

teacher’s instruction; and/or (emphasizing that one programme can have more 

than one target) improve student achievement. The mapping was then per-

formed by lining up all categories in an Excel sheet, and for each analysed 

article mark a 1 next to each category described in the article. This marking 

made it simple to summarize the frequency of all categories. As an example, 

when analysing an article, the target of the PDP was categorized according to 

whether the ambition content (see description in Section 2.2.1) addressed in-

creased teacher learning, changed instruction or improving student learning 

(the parts of the change model of Desimone’s (2009) framework). Next, each 

of the five core critical features was categorized by applying suitable frame-

works in order to illustrate and map that specific feature (for instance, the 

Content Focus of the PDP was described and categorized in accordance with 

the framework of mathematical knowledge for teaching by Ball et al.). The 

categories (and applied framework) for each critical feature are presented in 

Figure 4. The mapping procedure also resulted in the rejection of 27 articles 

(of the initial 91) due to reasons such as: concerning pre-service teachers; not 

describing a PDP; only describing preparations for a PDP; only describing 

teachers’ perceptions of PDP; or focusing on the teacher educators rather than 

the mathematics teachers. The completed map (presented in Section 5.4) was 

then analysed. 
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Figure 4. Overview of frameworks connected to the core critical features of Des-
imone’s (2009) action model, which are used to categorize learning catalysts in pro-
fessional development programmes.

The analysis of the mapping is a systematic combination of the different 

categories in the mapping and the conclusions that can be made from the pat-

terns that appear through these combinations. As an example, departing from 

the articles focusing on the target increased teacher knowledge (n = 27), for

these 27 articles only, I looked at all the mapped pieces of each critical feature. 

For instance, for the critical feature Content Focus I noted the number of arti-

cles connected to each of the boxes in the framework that is used to categorize

Content Focus (the framework by Ball et al., 2008). Through connecting all

the mapped categories for all the critical features to each of the PDP targets, 

different patterns appeared. These patterns, for instance that most PDPs tar-

geting increased teacher knowledge (n = 27) had an ambition of a Content

Focus on knowledge of content and teaching (n = 20 of the 27 articles), were

then described as catalysts for teacher learning and used to characterize two

different types of PDPs (see Section 5.4). 

The aim of the analyses of the mapping in Paper V was to characterize

teacher learning from PDPs, in an attempt to understand how and under what 

circumstances learning may occur, rather than stating what works. This ap-

proach fits what Hsieh and Shannon (2005) term a summative content analy-

sis. The described method of Paper V follows the logic of ‘quantifying certain 

content … with the purpose of understanding the contextual use of the … con-

tent’ (p. 1283) with a focus on ‘discovering underlying meanings of … the 

content’ (p. 1284). This three-step method of analysis is thus based on well-

established frameworks (Ball et al., 2008; Desimone, 2009; Kennedy, 2016; 

Kwakman, 2003) and methodological approach (Hsieh & Shannon, 2005). 

The rationale for using this method of analysis (rather than applying a ready 

analysing framework) is the nature of the project. As teacher learning is 

treated as a black box (Goldsmith et al., 2014) in research on PDPs, it is indi-

cated that research similar to Paper V is not complete, and thus, no ready
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framework for such analysis is available. Consequently, the reliability and va-

lidity of the method of analysis can be questioned. This is discussed in Section 

4.3. 

The above-mentioned limitation of the set of frameworks noted in Paper 

IV also applies to Paper V. Beyond this limitation, others also need to be con-

sidered. Firstly, we cannot know if we have missed including some articles in 

the mapping. Although a methodology of systematic literature research was 

applied, this aspect needs to be considered. However, as the method focuses 

on ‘discovering underlying meanings of … the content’ (Hsieh & Shannon, 

2005, p. 1284) rather than covering the field, the conclusions based on this 

mapping are not dependent on completely covering all published articles pre-

senting a PDP. Secondly, the method of combining categories from the map-

ping entails plausible limitations. Even though the method was systematically 

performed and covered all combinations of categories, the interpretation of 

each examined article could include shortcomings. The number of such short-

comings can thus be reduced if more than one researcher examines each arti-

cle. Thirdly, only one researcher performed all the analyses in this study. Alt-

hough all steps of the analysis process were discussed between both research-

ers, the actual examination of the articles was only done by one of them. This 

limitation in methodology has likely affected the validity of the study results. 

However, as the teacher learning from PDPs has been termed a black box 

(Goldsmith et al., 2014), a study like this could contribute some pieces to a 

‘… shared body of knowledge about the nature of teachers’ learning and the 

catalysts that support it’ (p. 25). Also, it could contribute initial ideas for how 

to further unbox this black box of teacher learning from PDPs. 

4.2 Ethical considerations 

According to a report by the Swedish Research Council (2017), ethics within 

the research community involve both internal and external aspects. Internal 

aspects, or professional ethics, include ‘the researcher’s responsibility to-

wards research and the research community’ (p. 12) and entail, for instance, 

the researcher’s professional actions and responsibilities towards research and 

the research community. Thus, professional ethics include issues of quality in 

research such as validity and reliability, which are elaborated on in Section 

4.3. The external aspects, or research ethics, concern participants in research 

(as subjects and/or informants) and how they can be treated. Papers IV and V 

do not include informants which, consequently, induces no issues to discuss 

concerning research ethics. Even so, responsibilities towards the authors and 

publishers of the articles used in Papers IV and V are acknowledged by only 

conceptualizing from, rather than judging or critiquing, the articles. 

Below, the ethical considerations observed in the included studies are ex-

plained and discussed by framing them according to Stutchbury and Fox’s 
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(2009) tool for ethical analysis in educational research. In order to organize 

ethical questions, the tool consists of the levels External, Consequential, De-

ontological, and Relational. These levels are interdependent of each other, 

which entails that specific issues may be elaborated on in accordance with 

more than one level. It is important to accentuate that this tool does not solve 

ethical dilemmas but only provides a moral framework for thinking about eth-

ical issues. 

4.2.1 External considerations 

The external level of the tool concerns what ethical issues to consider as re-

gards the context in which the study is conducted. The researcher is advised 

to consider her/his responsibilities and use of resources in relation to both the 

law and society.  

The law on ethical review of research involving humans (SFS 2003:460) is 

applicable to Paper III, in which the set of data consists of video-recorded 

teacher discussions. This set of data cannot be termed sensitive (at this level) 

as it only depicts teachers discussing lesson plans and is not judged to be sub-

ject to application for formal ethical review. Papers IV and V do not include 

any considerations involving the law, as their sets of data only constitute pub-

lished articles. 

According to society, a researcher should account for the use of resources 

and the responsive communication of results (Stutchbury & Fox, 2009). The 

use of resources, in terms of people’s time, is not relevant to discuss as regards 

Papers IV and V, as all data was collected from research articles. Paper III 

uses data from a larger project, of which the study is a part. Thus, using this 

resource of data is a way to effectively use available resources rather than 

collecting new data. Further, resources in terms of time for the participants are 

considered, in that the time for the analysed discussions was part of the PDP 

the participant teachers were undergoing, and not an additional task for my 

project. Also, the actual video recording of the discussions was accomplished 

by the project group and was not something the participant teachers had to 

prepare for in any sense. As to the use of resources in terms of money, all 

projects summarized in this thesis were funded by external resources or con-

nected to the larger project. Communicating the projects’ results is done 

through publication in journals (Papers III and V), and presentation/discussion 

at a conference (Paper IV) with a following publication on the proceedings of 

the conference. Further, both the processes in the development of each paper 

and the results have been presented within different courses and research 

meetings at the university. Additionally, concerning who will benefit from the 

research (Swedish Research Council, 2017), the included papers provide em-

pirical results and analytical tools which can be used in future research anal-
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yses. Thus, as I will elaborate on in the section Result discussion and contri-

butions (Section 6.1), the research field of mathematics education can benefit 

from the included papers more than simply through their empirical findings. 

4.2.2 Consequential considerations 

The consequential level of Stutchbury and Fox’s (2009) tool concerns reflec-

tions on consequences of possible actions for oneself, individuals, particular 

groups, and/or society. This involves, for instance, striving to conduct and re-

port the research in a way that both avoids harm and induces the most benefi-

cial outcome for the researcher, other individuals, groups, and society. The 

studies included in this thesis have responded to this call by taking different 

actions. 

As elaborated on in the previous section (4.2.1), no sensitive personal data 

was collected. However, confidentiality (Swedish Research Council, 2017) 

regarding the participant teachers in Paper III is observed when analysing data 

by naming them Teacher A, Teacher B, etc. Also, the files with the video-

recorded discussions, in which the participant teachers are visible, were al-

ways stored securely (in locked cabinets when not in use, for instance). Thus, 

the risk of harm to individuals or groups from the data used is regarded as 

minimal. In communicating the results, all studies included in the thesis have 

followed appropriate research conduct in line with guidelines such as those of 

the Swedish Research Council (2017). This is done in order to avoid harm to 

the researcher (avoiding plagiarism and similar, for instance) and to other in-

dividuals (proper distribution of workload among co-authors, for instance). 

Further, in communicating the results, considerations are taken regarding how 

the results may be interpreted by different actors. For example, in Paper III, 

different teachers’ actions in collegial discussions are stated but not valued. 

Likewise, in Paper V the included research articles are categorized and ana-

lysed from different perspectives but are never valued or critiqued. 

4.2.3 Deontological considerations 

The deontological level concerns issues regarding the researcher’s duties (e.g. 

keeping promises, ensuring confidentiality, and properly informing respond-

ents) and possible actions, as to how things are done rather than their conse-

quences (Stutchbury & Fox, 2009). 

For the papers in this thesis, no contact was taken with respondents. How-

ever, the data for Paper III constituted video-recorded collegial discussions 

collected within a larger project. While I did not collect this data myself, I do 

use it and thus have to consider the ethical aspects of how it was collected. 

Within this larger project, before the data collection, all respondents received 

a letter with information about the project and what participating in it would 

entail, as well as a request to confirm and consent to their participation in the 
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project as described in the letter. Thus, through this letter the claims of consent 

and information (Swedish Research Council, 2017) were fulfilled. Further, the 

claims of confidentiality and requirement of use (ibid) are fulfilled by ensuring 

that no names of teachers were used, that the data was stored securely, and 

that the participants were informed regarding how the data and results would 

be used.  

4.2.4 Relational considerations 

The relational level concerns issues regarding respecting the autonomy of the 

respondents, the relationship between respondents and the researcher, and 

confirmation of the findings (Stutchbury & Fox, 2009). 

Even if no relationships with people had to be considered, I had to consider 

the autonomy of the authors of the articles used in Papers IV and V. I had no 

connections to, and made no contact with, any of the authors of these articles. 

Further, I have no connections to any of the participant teachers in the data for 

Paper III, or to those who created the PDP material used in Paper III. In sum, 

I consider my objectivity in relation to the used data to be fulfilled.  

Beyond relational considerations regarding people’s autonomy and my ob-

jectivity, my relationship with those to whom I pass on my results should be 

considered. All studies included in this thesis have been peer-reviewed and/or 

presented and discussed, for instance at a research conference. In this process 

I have had no connection to any reviewer, and all reviews have been blinded 

(using recommended formats for anonymizing the article or paper). They have 

thereby been open to fair critique, which strengthens the confirmation of the 

findings. Further issues concerning the confirmation of findings are more re-

lated to the studies’ validity and reliability (Stutchbury & Fox, 2009). 

4.3 Reliability and validity 

In a broad sense, a study’s reliability refers to the repeatability and consistency 

of its findings, and its validity concerns whether it actually measures what is 

intended to be measured. However, there are many different types of reliabil-

ity and validity, and which ones should be paid attention to depends on tradi-

tions and methods (Swedish Research Council, 2017). Common to the meth-

ods used in Papers III–V is that they are qualitative (and not quantitative) ap-

proaches. Even if the mapping in Paper V is a form of quantification, it is only 

used as a summative content analysis (Hsieh & Shannon, 2005), with the quan-

tification as a means to qualitatively analyse how different categories of arti-

cles relate to each other. Thus, validity and reliability are discussed here in 

terms of the qualitative methods applied in Papers III–V. 

Regarding reliability in such qualitative content analyses, Weber (1990) 

proposes three notions: stability, reproducibility, and accuracy. Stability can 
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be determined when a coder codes the data more than once. This type of re-

peated coding was conducted in Paper IV, with the initial frame being tested 

iteratively on a number of articles until saturation was reached (as described 

in Section 4.1.2.1). Also, in Paper V, the same coding system was applied in 

the mapping of all the analysed articles (n = 64), and all the articles were coded 

at least twice. In Paper III, both the texts in the PDP and the video-recorded 

teacher discussions were coded at least twice for each coder. Further, these 

codings were compared by the two coders. This is regarded as a stronger form 

of reliability than stability, as a higher degree of consistency is reached when 

two coders reach consensus in coding than if there is only one coder. These 

efforts to ensure accuracy in interpreting the data concern reproducibility. In 

Papers IV and V, the second author did not code the data; instead, reproduci-

bility was accomplished through the procedure and result of each coding being 

discussed with the second author. Accuracy of coding concerns the use of 

standards or norms that correspond to the coded content. Even if well-estab-

lished frameworks and theoretical models were used as a basis for the sug-

gested frame in Paper IV and the mapping in Paper V, no existing standards 

or norms for the actual coding of the articles are known to the author. Like-

wise, in Paper III, established theories and frameworks were used as a basis 

for the coding process, but the coding itself followed no standard or norm. 

Thus, as there is no measure of credibility in the papers, their accuracy cannot 

be guaranteed. Nevertheless, and beyond the criteria mentioned by Weber 

(1990), I claim that transparency in methodology can strengthen the reliability 

of research. A clear and transparent description of the methods used both in-

creases the possibility to repeat the method and simultaneously exposes it to 

external critique. Thus, transparency in the description of methods can be seen 

as connected to the reliability of the research, which also affects its validity. 

In relation to content analysis, validity, in terms of measuring what is in-

tended to be measured, can be clarified using two distinctions (Weber, 1990): 

(a) internal validity, which concerns correspondence between parts of the re-

search, for example concepts used and collected data; and (b) external validity, 

which concerns the results’ generalizability. Internal validity is strengthened 

for Papers III–V, as all the coding is anchored in established frameworks (as 

discussed earlier). Further, the earlier discussed and indicated reliability (sta-

bility and reproducibility) is also argued to strengthen the studies’ internal va-

lidity. In relation to the systematic literature review (as conducted in Paper V), 

internal validity can be strengthened by making certain not to miss any rele-

vant studies. Such requirements were met in Paper V by using several data-

bases, examining reference lists in relevant papers, and finally searching 

through all articles for all the journals that were tied to the relevant papers 

found in the initial search (as described earlier). External validity, concerning 

the generalizability of results, can be interpreted in terms of the comparability 

and transferability of the findings (Cohen, Manion, & Morrison, 2011). The 

results of Paper V are based on an analysis of research articles from a variety 
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of contexts. This corresponds to the findings’ transferability, as the results are 

not dependent on any specific context. Thus, in contrast to a small case study, 

this broad set of data implies a generalizability of the results in terms of trans-

ferability between contexts (Cohen et al., 2011), which strengthens the exter-

nal validity. Paper III, on the other hand, is a smaller case study with a limited 

set of data, tied to a narrower context than the study in Paper V. Even if the 

two most used modules in Boost for Mathematics were chosen, the criteria for 

generalization as described in Weber (1990) or Cohen et al. (2011) for the 

findings in Paper III are low, and conditions for external validity cannot be 

claimed. 
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5 Summary of the papers 

In this chapter, the five papers included in this thesis are summarized. As both 

the methodology and theory for Papers III–V are elaborated on in previous 

chapters, only their results and conclusions are provided here, in one section 

each. These presented results and conclusions are used in this kappa to elabo-

rate on and discuss core critical features and the role of teachers in PDPs (see 

Chapter 6). 

As mentioned in the Preface and in Section 1.2.2, Papers I and II are sum-

marized in this chapter. In Section 5.1 I briefly describe the methodology, 

analyses, results, and some ethical aspects of these two papers. For a more 

extensive elaboration on Papers I and II, I refer to Brehmer (2015). 

5.1 Summary of Papers I and II 

The aim of Paper I is to analyse how mathematical problem-solving is repre-

sented in mathematical textbooks for Swedish upper secondary school. The 

analysis comprises three of the dominant Swedish textbook series and relates 

to uncovering (a) the quantity of tasks that are actually mathematical prob-

lems, (b) their location in the chapter, (c) their difficulty level, and (d) their 

context. In order to uncover the quantity of problem-solving tasks, all tasks 

are first separated into problem-solving tasks or not. For this separation of 

tasks, a framework for separating problem-solving tasks from exercises is de-

veloped. This framework, based on Lithner’s (2008) conceptual framework 

for different types of mathematical reasoning, adopts Schoenfeld’s (1985) def-

inition of problem-solving: ‘if one has ready access to a solution schema for a 

mathematical task, that task is an exercise and not a problem’ (p. 74). In short, 

if the solver has access to some ready solution schema, he/she can recall this 

strategy and apply it to the task. This is called imitative reasoning. If there is 

no such ready access to a solution schema, the solver has to be creative to 

solve the task. This is called creative reasoning. As it is impossible to know 

what solution schemas the textbook user has, the framework focuses on what 

solution schemas are provided by the textbook. Thus, the tasks that are cate-

gorized as problem-solving tasks have no imitable solution schema that is pro-

vided by the textbook. Examples of such imitable solution schemas from the 

textbook are summarized, and a resulting analytical schema is developed: 
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A task is considered to be a mathematical problem if the textbook contains: 

i) no examples (explicit or implicit) regarding how to solve the task. 

This applies to explanations and solved examples prior to the task. 

ii) no earlier tasks with the same mathematical structure. This applies to 

tasks prior to the current one. 

iii) no solution scheme that is possible to recall from an earlier part of the 

textbook or earlier textbooks. This applies to explanations, rules, the-

orems, and described facts prior to the task. 

iv) no guidance within the task regarding how to solve it. This applies to 

guidance within the task instead of from an external source. 

Based on an analysis of 5,722 tasks from the area of calculus, it is concluded 

that the textbooks themselves contain very few tasks that can be defined as 

mathematical problems (312 tasks, or 5.45%), and that those that are mathe-

matical problems are found at the end of a chapter at the most difficult level 

and are presented in a pure mathematical context.  

In Paper II, the analytical tool for distinguishing between exercises and 

mathematical problems in textbooks is elaborated on. This elaboration then 

lays the foundation for a discussion of plausible teaching intentions of differ-

ent types of tasks in the textbook. The discussion is based on a task’s feasible 

teaching function in relation to its placement, context, and level of difficulty. 

Five examples of tasks are analysed and discussed, and eight plausible teach-

ing intentions, based on these examples, are described. From the discussion, 

it is concluded that the compilation of teaching intentions together constitutes 

an overarching teaching intention, which conveys a picture of learning math-

ematics by solving exercising tasks (following solved examples) as a means 

to be able to solve (future) mathematical problem tasks. This arrangement of 

tasks is concluded to promote learning mathematics for, rather than through, 

problem-solving. 

5.2 Summary of the results of Paper III 

Paper III examines the relation between the instructional design of a PDP and 

teacher agency (cf. Section 4.1.1) in collegial discussions. Two different mod-

ules of Boost for Mathematics (cf. Section 3.3), established by one group of 

teachers on different occasions, are analysed. The results indicate that texts 

that are personal and recognizable to the reader, are more prescriptive (in how 

to act), and do not support independent judgement allow agentic actions in 

collegial discussions. Simultaneously, texts that are distanced to the reader 

and less guiding (and that thus may support independent judgement) induce 

less teacher agency in collegial discussions. That is, we find that texts that 
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according to Kennedy (2016) offer fewer opportunities for independent judge-

ment actually function as better catalysts for teacher agency than do texts that 

support independent judgements. Also, the role of the coach who guided the 

discussions is concluded to be important. The analyses reveal that the coach 

treated the more guiding and personal texts as more uncomplicated, and texts 

that were more distanced to the reader and supported independent judgments 

as more complex. Thus, the role of the coach is suggested to affect the pre-

conditions for teacher agency in guided collegial discussions, but how this is 

done is not addressed. Even if the role of the coach was not initially the focus 

of the study, these findings regarding the role of the coach in collegial discus-

sions are suggested as an important issue for further research (see Section 6.2). 

The discussion in this kappa (Chapter 6) elaborates on the notion of texts ad-

vocating prescriptive and/or strategy approaches (Kennedy, 2016) relative to 

texts advocating insight and/or body of knowledge (ibid.) in PDPs, and its 

connection to learning. 

5.3 Summary of the results of Paper IV 

Paper IV is sprung from claims that teachers’ learning is treated as a black box 

in research on PDPs for mathematics teachers (Goldsmith et al., 2014), and 

that the field of mathematics education needs to ‘build a shared body of 

knowledge about the nature of teachers’ learning and the catalysts that support 

it’ (p. 25). Drawing on literature on PDPs and different models of mathematics 

teachers’ learning, an organizing frame for mapping teachers’ learning from 

PDPs was developed. Based on the notion that most learning models centre 

on some learning activity, the resulting frame for mapping consists of (see 

Figure 5 on next page):  

(a) the content the teachers are expected to learn from the activity. This is 

suggested to be mapped by categorizing different types of teacher knowledge. 

In order to capture what to know, the frame of mathematical knowledge for 

teaching (Ball et al., 2008) was used. This well-known model describes three 

types of subject matter knowledge (common content knowledge, specialized 

content knowledge and horizon content knowledge) and three types of peda-

gogical content knowledge (knowledge of content and students, knowledge of 

content and teaching and knowledge of content and curriculum). Further, in 

order to map how this ambition content is to be known, the framework of Kil-

patrick, Swafford and Findell (2001) is used. This framework captures how a 

teacher adopts some certain knowledge, by developing a conceptual under-

standing of core knowledge, instructional routine fluency, strategic compe-

tence adaptive reasoning, and/or productive disposition. 

(b) the form of the activity, in which three types of forms are suggested: 

approach (Are the teachers to read something, do something, reflect upon 

something, and/or cooperate?), based on Kwakman (2004); settings for the 
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PDP (duration of the PDP, coherence to formal knowledge or policies, active 

learning, collective participation, number of participants, materials used, and 

facilities in which the PDP is launched), based on Desimone (2009); and 

teaching independence (whether the PDP is prescriptive, strategy-based, cre-

ates insights, and/or is a body of knowledge), based on Kennedy (2016).  

(c) the function of the activity. Based on the framework of Desimone 

(2009), a PDP may target one or several of the categories increased teacher 

knowledge, changed instruction, and/or improved student learning. Even if the 

final goal of a PDP is to improve student learning, the PDP itself may aim to 

increase the teacher’s knowledge as a means to change his/her instruction, 

which is assumed to improve student learning. 

(d) the theoretical perspective of the PDP. As the concept of learning is 

possible to see from a range of viewpoints, it was regarded as important to 

map the perspective from which the suggested learning from the PDP is seen. 

All these parts of different frameworks are only mentioned here as an ori-

entation to the resulting organizing frame. For a more elaborated version, see 

Paper IV. The resulting organizing frame (see Figure 5) is then used as a point 

of departure for the mapping conducted in Paper V. 

 

Figure 5. The suggested organizing frame for mapping teachers’ learning from PDPs. 

5.4 Summary of the results of Paper V 

Paper V is based on a review of 64 articles from mathematics education jour-

nals. A mapping of crucial aspects of teaching ideas in PDPs for mathematics 

teachers is conducted, and an analysis of this mapping reveals different cata-

lysts for teacher learning from PDPs (for further reading on the methodology, 
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see Section 4.1.2.2). When conducting the mapping, the initial frame sug-

gested in Paper IV is developed and adapted to the research questions in Paper 

V. The framework of Desimone (2009) is used as a structure. Within this 

structure, different frameworks describing and refining each critical feature 

within Desimone’s (2009) framework are used (see Figure 6). The applied 

framework(s) for each core critical feature is presented in Figure 6, and the 

resulting map is presented in Table 1. The map shows that most PDPs target 

changed instruction, focus on knowledge of content and teaching, advocate 

collective reflection and the use of strategies and/or prescriptions to follow, 

and advocate more than 20 hours of time spent on the PDP spread over a pe-

riod of at least one semester. 

Figure 6. Overview of frameworks used for mapping catalysts for teachers’ learning 
from PDPs, based on the core critical features of a PDP in Desimone’s (2009) action 
model. 

The resulting map is then analysed to describe catalysts for teacher learning 

from PDPs and to characterize two different types of PDPs, based on the types 

of catalysts used in them. (1) Typical of a PDP targeting increased teacher 

knowledge is that it emphasizes knowledge of content and teaching and 

knowledge of content and students. This content is typically managed through 

cooperation in activities such as planning lessons, working together with 

problems, and discussing student solutions. Typically, such PDPs promote in-

sight and/or body of knowledge rather than prescriptions or strategies as a cat-

alyst for learning. Concerning duration, more than 20 hours of time spent is 

typically used, but the spread of time can vary. Thus, time spent is suggested 

to be a stronger catalyst for learning than time spread in PDPs targeting in-

creased teacher knowledge. (2) Typical of a PDP targeting changed instruc-

tion is that it emphasizes knowledge of content and teaching. This content is 

typically expressed in the PDP as strategies to follow when establishing it in 

the classroom. Thus, doing/experimenting by following strategies from the 
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PDP is a commonly used catalyst for learning in PDPs targeting changed in-

struction. Further, they commonly use more than 20 hours spread over at least

one semester. 

Table 1. The resulting map of PDP targets and the core critical features Content Focus, 
Collective Participation, Active Learning, and Duration. The core critical feature Co-
herence is interpreted from the descriptions of how to be active and the target of the
PDP and is not included as a separate part of this mapping. * = specified in 16 articles. 
** = specified in 45 articles. 

Category N % 

Programme target

Increased knowledge 27  42 

Changed instruction 44  69 

Improved student learning 5  8 

Content Focus 

Common content knowledge (CCK) 9 14 

Specialized content knowledge (SCK) 18 28 

Horizon content knowledge (HCK) 2 3 

Knowledge of content and students (KCS) 22 34 

Knowledge of content and teaching (KCT) 45 70 

Knowledge of content and curriculum (KCC) 7 11 

Collective Participation 

Reflection 50 78 

Cooperating 22 27 

Active Learning

Which action to take 

Reading 31 48 

Doing/experimenting 47 73 

Reflecting 50 78 

Cooperating 22 27 

How to be active

Prescriptive 20 31 

Strategy 24 38 

Insight 17 27 

Body of knowledge 13 20 

Duration 

Time spent * ‹ 20 h 5 31 

≥ 20 h 11 69 

Time span**   ‹ One semester (5 months) 14 31 

≥ One semester (5 months) 31 69 
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6 Discussions 

In this final chapter of the kappa, I first discuss the main results of the included 

papers and present the contributions connected to these results. Second, and 

last, I discuss and elaborate on suggestions for relevant future research. 

6.1 Result discussions and contributions 

In this section, I discuss the main results of the included papers and also de-

scribe the main contributions of the thesis. As mentioned in the preface, the 

contributions of Papers I and II are included here as the collective contribution 

of this thesis includes these papers, even if they otherwise play an unobtrusive 

role in the kappa. The discussions and descriptions of the contributions are 

presented in relation to the three themes curriculum materials, core critical 

features, and teacher role.  

6.1.1 Curriculum materials 

Papers I and II concern problem-solving tasks in mathematics textbooks for 

upper secondary school in Sweden (cf. Section 5.1, this kappa). The empirical 

results from these papers can be seen as contributing to the research field of 

mathematics textbooks, as well as to teaching practice. Studies on textbooks 

have mostly focused on how textbooks are used in the mathematics classroom 

(e.g. Boesen et al., 2014) or how they function as interpreters of curriculum 

and lay the foundation for teachers’ planning and teaching of mathematics 

(e.g. Jablonka & Johansson, 2010; Stein et al., 2007; Stein & Kim, 2009). The 

results of Papers I and II add to this by studying how problem-solving is con-

stituted in textbooks. In doing so, the results add to knowledge about how 

textbooks adhere to the curriculum involving mathematical problem-solving. 

In the Swedish context, they also uncover a discrepancy between the curricu-

lum and the textbooks used. The curriculum (Skolverket, 2011c) emphasizes 

mathematical problem-solving and learning mathematics through problem-

solving, while the results in Paper II indicate a learning for problem-solving 

approach in Swedish textbooks. Further, this can contribute insights into how 

to use the textbook in planning and teaching from it, in terms of how to include 

mathematical problem-solving. Even if the textbooks themselves do not con-

tain many problem-solving tasks, the knowledge of this fact gives teachers the 
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possibility to use the textbook differently than simply following its content 

and order, which is often the case otherwise (Thomson & Fleming, 2004; Vin-

cent and Stacy, 2008). This planning and use of textbooks thus apply to both 

research on textbooks as well as teaching practice. Further, even if the results 

apply to the Swedish context, they may be informative internationally, given 

that the textbook is one of the most used artefacts in teaching and learning 

mathematics internationally (Jablonka & Johansson, 2010; Stein et al., 2007). 

In Paper I, an analytical schema for separating exercises from problem-

solving tasks is developed. Based on a framework for analysing different types 

of mathematical reasoning (Lithner, 2008) the schema is created and adapted. 

This schema functions as an analytical tool for classifying different mathe-

matics tasks and is applicable to any mathematics textbook that includes tasks 

to solve. As such, this theoretical tool can function as a methodological con-

tribution to future textbook studies. 

6.1.2 Core critical features 

The results from Papers III and V raise questions concerning the five core 

critical features (Desimone, 2009), especially in relation to Content Focus and 

Active Learning. In Paper V, a connection between what to learn (Content 

Focus) and how to be active to learn this content (Active Learning) is indi-

cated. The results of Paper V imply that the target of a PDP is connected to 

how teachers are assumed to learn from the PDP. PDPs with the target 

changed instruction emphasize knowledge of content and teaching (Ball et al., 

2008), and are assumed to be facilitated by strategies (Kennedy, 2016) for 

what to do. PDPs with the target increased teacher knowledge emphasize both 

knowledge of content and teaching and knowledge of content and students 

(Ball et al., 2008), and are rather facilitated by asserting insight/knowledge 

(Kennedy, 2016). The ambition content of the PDP is thus indicated to be 

connected to how teachers are assumed to learn it. In other words, the core 

critical feature Content Focus affects the core critical feature Active Learning. 

For example, it seems reasonable to assume that the learning process in a PDP 

that promotes orchestrating whole-class discussions differs from a PDP that 

facilitates knowledge about students’ cognitive development at a certain age. 

Such content effects on the action model of the theory of teacher change are 

not extensively elaborated on in different change models of teacher PDPs (e.g. 

Clarke & Hollingsworth, 2002; Desimone, 2009; Gregoire, 2003). Thus, this 

indicated connection between the core critical features Content Focus and Ac-

tive Learning can contribute to a development of their descriptions to include 

their interconnection. Also, it may serve as information in the design of future 

PDPs. Further, the indication from Paper V that PDPs with the target changed 

instruction are assumed to be facilitated by strategies (Kennedy, 2016) for 

what to do can also contribute to the development of the core critical feature 

Active Learning. Being activated by following strategies from the PDP, for 
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example accomplishing a described classroom activity, is indicated to catalyse 

teacher learning from it. Thus, this specification of how to be active is sug-

gested to be incorporated into the description of the core critical feature Active 

Learning.  

Further, the organizing frame for mapping teachers’ learning in PDPs, 

which is generated in Paper IV and adapted in Paper V, can be seen as a meth-

odological contribution to research on PDPs. As stated in Paper IV, the organ-

izing frame is seen as a suggestion, intended to be established or developed in 

future studies. In Paper V, the frame is developed and adjusted in order to 

serve to organize the mapping of features in PDPs connected to teacher learn-

ing. Thus, the suggested frame in Paper IV can function as an adjustable tool 

for future studies similar to that in Paper V. Also, the applied frame in Paper 

V can serve as a generator of ideas for such adjustments to the frame in future 

studies on, for example, catalysts for teacher learning from PDPs. Next, strat-

egies from the PDP and their connection to the teacher’s role in PDPs are 

discussed. 

6.1.3 Teacher role 

In Paper III, the results indicate that agentic actions in collegial discussions 

are foremost established from texts advocating strategies (Kennedy, 2016) to 

follow. These agentic actions are interpreted as taking a more central role in 

the discussion. Such advancing from a more peripheral role to a more central 

one is seen as a sign of learning in the sociocultural approach to learning, 

which is adopted in Paper III. From this reasoning, texts that present prescrip-

tions and strategies (Kennedy, 2016) can be interpreted in this context as better 

at catalysing learning than texts advocating insight and/or body of knowledge. 

Thus, based on the results in Paper III, the role of the teacher adopted in texts 

in a PDP is indicated to affect teacher learning from it. Additionally, a similar 

result is indicated in the mapping of learning catalysts in Paper V. PDPs tar-

geting changed instruction (Desimone, 2009) are interpreted as mostly advo-

cating strategy and/or prescriptive (Kennedy, 2016) approaches. Here, these 

types of programme approaches are interpreted as a catalyst for teacher learn-

ing from PDPs. Thus, there are indications from both Papers III and V that 

PDPs that advocate strategy (or prescriptive) approaches are assumed to better 

catalyse learning then those that advocate insight and/or body of knowledge. 

These categories, or methods of facilitating enactment, can also be understood 

as what role the teacher is prearranged in the PDP as having. 

Kennedy’s (2016) four levels of facilitating enactment from PDPs – pre-

scriptive, strategy, insight, and body of knowledge (described in Section 2.3) 

– ‘lie along a continuum in which enactment increasingly depends on teach-

ers’ independent judgment’ (p. 956). In short, this means that a strategy PDP 

allows teachers less flexible judgement compared to PDPs that rely on teacher 

insights. In terms of teacher positioning, a prescriptive PDP can be seen as 
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corresponding more to the positioning of the teacher as an implementer than 

a PDP that advocates strategy. Strategy PDPs, in turn, position the teacher 

more as an implementer than PDPs that facilitate insight, and so on. Position-

ing the teacher as an implementer means that the teacher enacts the practices 

promoted in the PDP. The promoted actions to take, according to the PDP, are 

often directions for what and how to teach, which promotes a low need for 

personal judgement (Kennedy, 2016). In the research literature, this imple-

menter positioning is the most common PDP approach for teachers and may 

have benefits in terms of providing the learning teacher a clearer focus on what 

to do and how to act (Lindvall & Ryve, 2019). The abovementioned results 

from Papers III and V are interpreted as instructions in the PDP directing the 

teachers’ focus on to what to do, how to do it, and what to discuss, which is 

indicated to affect the learning from it. Thus, following the abovementioned 

connection to learning, texts that present prescriptions and/or strategies (Ken-

nedy, 2016) are, in this context, suggested to function better as a catalyst for 

teacher learning than more open texts. From this discussion I suggest that, in 

a context in which the teacher is viewed as a reactive facilitator of curriculum 

materials and is unfamiliar with the PDP’s promoted instructional practices, 

positioning the teacher more as an implementer than as autonomous may be 

beneficial for teacher learning from a PDP. This suggestion may thus serve as 

a contribution to knowledge about the role of the teacher in PDPs. 

6.2 Further research 

In this last section of the kappa, I draw on the studies included in the thesis to 

discuss suggestions for further studies. 

To begin with, the results from Paper V indicate a connection between what 

to learn (Content Focus) and how to be active to learn this activity content 

(Active Learning). As mentioned above, it seems reasonable to assume that 

the learning process in a PDP promoting orchestrating whole-class discussions 

differs from that in a PDP that facilitates knowledge about students’ cognitive 

development at a certain age. The three change models of teacher PDPs – 

Clarke and Hollingsworth (2002), Gregoire (2003), and Desimone (2009) – 

put forth the content of the PDP in different ways. In Clarke and Hol-

lingsworth’s (2002) model, the external domain consists of external sources, 

a PDP for instance. This external source is assumed to affect the personal do-

main, such as knowledge, beliefs and attitude, and/or the domain of practice, 

such as professional experimentation. As a result, it is anticipated that the do-

main of consequence is affected. However, they do not elaborate on how the 

content of the external domain can affect the personal domain or the domain 

of practice. Gregoire’s (2003) model starts with a presentation of the reform 

message (the ambition content of the PDP). This reform message may affect 
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different teachers differently, but the model does not elaborate on how differ-

ences in the ambition and/or activity content itself affect the learning paths. 

Likewise, Desimone’s (2009) action model does not include any elaboration 

on whether and how the ambition and/or activity content of a PDP affects the 

teacher learning (which, however, is not at stake in the model), or the ef-

fect/outcome of the PDP. Neither does the change model of Desimone’s 

(2009) framework elaborate on whether/how the content of the PDP affects 

this chain of changes. Such content effects on the action model of the theory 

of teacher change are thus not extensively elaborated on in different models 

of teacher change. It thus seems reasonable to claim that further studies are 

required to examine how the content itself of a PDP affects teacher learning 

from it, and how such insights can be incorporated into the development of 

models of teacher change. 

During the work creating the organizing frames in Papers IV and V, differ-

ent models of teacher change were analysed. When I worked with the core 

critical feature Coherence, I noted an apparent contradiction in the presenta-

tion of two of the models. In Desimone’s (2009) model, the core critical fea-

ture Coherence is described as consistency with previous knowledge and be-

liefs and consistency with reform and policies. In Gregoire’s (2003) model, 

inconsistency with previous knowledge and beliefs is rather described as nec-

essary in order to achieve true conceptual change, which is the ultimate goal 

of the model. Thus, Gregoire’s (2003) model in some sense contradicts the 

essence of consistency with previous knowledge and beliefs in Desimone’s 

(2009) model. But perhaps it is not a contradiction. Perhaps it is only an inev-

itable situation to handle. If a new curriculum is implemented, which is often 

the very reason for implementing a PDP, consistency with new standards is at 

stake in the PDP. To implement this new thing, to actually think differently 

about something – which Gregoire (2003) calls true conceptual change – de-

mands inconsistency with previous knowledge and a reconstruction of beliefs. 

Thus, for a PDP to be consistent with reform, it may be forced to be incon-

sistent with previous knowledge. From this elaboration, I conclude that there 

is a tension between the two descriptions of Coherence in Desimone’s model. 

From this conclusion, I suggest that future research investigate how to better 

understand the interconnection between the two parts of Coherence, and how 

to refine their descriptions to include their interdependence. 

As discussed in Section 6.1.3, the results in Paper III indicate that PDPs 

that advocate prescriptions and/or strategies (Kennedy, 2016) catalyse agency 

in collegial discussion, which in the discussion is connected to learning, better 

than PDPs that advocate insight and/or body of knowledge. This can be inter-

preted as instructions in the PDP guiding the teachers’ focus to what to do, 

how to do it, and what to discuss, which catalyses the learning from it. The 

study in Paper III was conducted in Sweden. As stated in Section 3.2, in the 

Swedish context the teacher’s role in the educational discourse (Ryve, Hemmi 

& Kornhall 2016; Ryve & Hemmi, 2019) and curriculum materials (Van 
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Steenbrugge, Larsson, Insulander & Ryve, 2018) can be described in terms of 

a reactive facilitator and supporter of student learning, rather than a proactive 

expert who structures, explains, challenges, and assesses student learning 

(Hemmi & Ryve, 2015). What content to teach and what goals to achieve are 

centrally directed, nationwide, and collected in a national curriculum. This 

curriculum is monitored by central authorities to ensure that the education is 

in line with this curriculum. When summarizing this description, an image of 

the Swedish teacher emerges as being viewed as an implementer rather than 

autonomous (cf. Section 2.3). From this discussion, it appears that in a context 

in which the teacher is viewed as a reactive facilitator of curriculum materials, 

positioning the teacher as an implementer may be beneficial for teacher learn-

ing from a PDP. This discussion, however, indicates an inconsistency with the 

future professional learning era, described in Kragler et al. (2014); see also 

Section 2.3. In the future professional learning era, teachers are portrayed as 

autonomous, making independent judgements based on their own body of 

knowledge. For such teachers, a PDP that positions the teacher as autonomous 

(Lindvall & Ryve, 2019) and advocates insight and/or body of knowledge 

(Kennedy, 2016) would plausibly fit. This description of a future desirable 

view and positioning of teachers, however, is based in the US. Thus, the con-

text, in terms of the view and role of the teacher, may affect what types of 

catalysts for learning are best applied in a PDP. As a consequence, when de-

signing a PDP and constructing the teacher’s role in it, I suggest that contex-

tual factors such as curriculum materials, teaching traditions, the view of the 

teacher and teacher education be considered. From this suggestion, I recom-

mend that future research include such contextual factors in research on how 

to design PDPs and what catalysts for learning are advocated relative to these 

contextual factors. 

To sum up, the presented contributions to curriculum materials, to core crit-

ical features for effective PDPs, and to the role of teachers in PDPs, together 

contribute to ‘…a shared body of knowledge about the nature of teachers’ 

learning and the catalysts that support it’ (Goldsmith et al., 2014, p. 25). The 

suggestions for further research can, in terms of Goldsmith et al. (2014), be 

seen as ideas for what to look for in the black box of teacher learning from 

PDPs that has now been glimpsed into. 
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Sammanfattning på Svenska 

Inom ramen för denna avhandling har tre studier genomförts. I den första stu-

dien undersöktes matematikläroböcker för den svenska gymnasieskolan, med 

avseende på hur problemlösning framställs. Denna studie bidrog med i huvud-

sak tre resultat; (1) framtagandet av ett analysverktyg för att analysera uppgif-

ter i en lärobok med avseende på problemlösning, (2) kunskap om hur pro-

blemlösning framställs i läroböcker för den svenska gymnasieskolan och (3) 

en slutsats att upplägget i svenska matematikläroböcker för gymnasiet främjar 

lärande för problemlösning snarare än lärande genom problemlösning. Dessa 

resultat presenteras i två artiklar som i denna avhandling kallas Paper I och II. 

Den andra studien undersökte sambandet mellan designen av två moduler i 

Matematiklyftet, ett fortbildningsprogram som genomförts av 76% av alla 

grundskolelärare i Sverige som undervisar i matematik, och lärares agens i 

kollegiala diskussioner om dessa modulers innehåll. Denna studie bidrog med 

slutsatsen att fortbildningsmaterial som är styrande i vad läraren ska göra ger 

mer utrymme för utövande av agens än mer öppna material. Denna studie pre-

senteras i Paper III. Den tredje studien fokuserar på katalysatorer för lärares 

lärande när de går ett fortbildningsprogram. Studien bidrar med förslag på 

nyckelfaktorer för lärande när en lärare går ett fortbildningsprogram. Inom 

denna studie togs ett ramverk för att kategorisera lärandefaktorer i ett utveckl-

ingsprogram fram. Detta ramverk är publicerat som ett konferensbidrag (Pa-

per IV) och studien som helhet presenteras i Paper V. Tre studier har alltså lett 

fram till fyra artiklar och ett konferensbidrag med samlingsnamnet Papers. 

Dessa Papers har sedan sammanfogats i en övergripande text - kappan. 

I kappan sammanfogas och fördjupas de tre studiernas bidrag. Det övergri-

pande temat för denna sammanfogning och fördjupning är - stöd för matema-

tiklärares förändring. Detta övergripande tema operationaliseras genom att un-

dersöka lärares roll i olika fortbildningsprogram och en beskrivning och ka-

rakterisering av olika katalysatorer för lärares lärande utifrån fortbildnings-

program. Kappan fördjupar de olika studiernas resultat och diskuterar dem i 

förhållande till olika ramverk som beskriver lärares lärande (Clarke & 

Hollingsworth, 2002; Desimone, 2009; Gregoire, 2003). I denna diskussion 

kopplas resultaten till en del av ett av dessa ramverk som beskriver nyckelför-

utsättningar för effektiva fortbildningsprogram (Desimone, 2009). 
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