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Abstract
This paper reports on a research-based mathematics curriculum program development project in Sweden, whose educational 
context is currently characterized by multiple reform initiatives. Current reforms include a repositioning of the teacher as 
central for students’ learning, but also a trend toward initiatives and teacher resources that are more directive than has been 
the case in the past 30 years. Collecting data from multiple sources, such as teacher log books, lesson observations and 
feedback meetings, we build on input from 11 elementary school teachers trying out our materials, including student texts 
and a teachers’ guide, during four trial rounds. We analyze how international research about curriculum programs and teach-
ers’ use of these programs are interpreted and operationalized within the Swedish context. In particular, the two research 
questions guiding the study are: (1) “How do Swedish teachers interact with and reason about the reform-based classroom 
practices promoted by the curriculum program?” and (2) “How do Swedish teachers interact with and reason about their use 
of a teachers’ guide?” From our experiences in the Swedish educational context, we suggest the following contextual aspects 
to take into account when designing a curriculum program whose design is grounded in international research literature: 
characteristics of current classroom practices, teachers’ role in classrooms, the level of explicit/implicit support teachers are 
used to receiving, and teachers’ experiences using a teachers’ guide.

1 Introduction

The design and use of mathematics curriculum programs, 
including teachers’ guides and student textbooks, has 
received considerable attention within mathematics educa-
tion research (e.g., Davis et al. 2014; Hill and Charalambous 
2012). As a result, international theories and frameworks 
have been developed and serve as important input in pro-
cesses of designing, developing and establishing reform-
based curriculum programs. Also, it has been argued that 
teachers’ use of curriculum programs has to be understood 
in a broader system of educational context and curriculum 
policy (Remillard and Heck 2014). While it is obvious that 
contextual aspects matter, it is more difficult to conceptual-
ize the context, specify its essential aspects, and how these 
aspects influence the design and enactment of curriculum 
programs (e.g., Bryk et al. 2015). In this paper, we aim to 

contribute to research on the relation between international 
theories and educational context in designing curriculum 
programs in mathematics. In particular, we are interested in 
how teachers within the Swedish educational context interact 
with and reason about a research-based curriculum program. 
We do so based on the initial 2-year design phase of a grade 
1–3 research-based reform mathematics curriculum program 
in Sweden.

We use the term curriculum programs to refer to the 
whole set of resources assembled to guide teaching and 
learning. Such a program typically includes materials for 
the students such as textbooks, and for teachers such as a 
teachers’ guide, as well as additional didactical materials. 
Because we understand the teachers’ guide as a premium 
medium to communicate with teachers about the intended 
practices, we focus on the teachers’ guide. Research ques-
tions guiding the study are as follows:

1. How do Swedish teachers interact with and reason about 
the reform-based classroom practices promoted by the 
curriculum program?

2. How do Swedish teachers interact with and reason about 
their use of a teachers’ guide?
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We relate findings on these two questions to character-
istics of the Swedish educational context. In the follow-
ing three sections, we describe respectively the theoretical 
frameworks and research we are drawing on in the devel-
opment project, the Swedish mathematics educational con-
text, and the development project, which helps the reader 
to understand the basis for the development, but also to 
situate the findings in the specific context. The findings are 
discussed, relating them to the Swedish context, in a final 
section.

2  Theoretical frameworks and related 
research as a basis to design teacher 
support

The basic assumption we are building on is the conception 
that the relationship between the teacher and the curricu-
lum program is a dynamic interrelationship (Brown 2009; 
Gueudet and Trouche 2009; Remillard 2005). This con-
ception builds on a socio-cultural perspective in which the 
teacher-curriculum program relationship is an example of 
the agent-tool relationship as proposed by Vygotsky (1978). 
Along this line, curriculum programs are conceived as cul-
tural tools that reflect and mediate the cultural practice of 
teaching mathematics. As such, it follows that curriculum 
programs can support and constrain teachers in establishing 
teaching practices. This conceptualization of the teacher-
curriculum program relationship has been supported by 
empirical findings. For instance, Hill and Charalambous’ 
(2012) cross-case analysis of teachers’ use of a challenging 
mathematics curriculum program revealed a unique as well 
as joint contribution of teachers’ knowledge and curriculum 
programs to the quality of instruction.

Although both the teacher and the curriculum program 
can contribute complementarily to the establishment of 
mathematics lessons, the focus in this paper is on the curric-
ulum program’s potential contribution, taking into account 
the specific educational context. We do not disregard teach-
ers’ contributions; rather we analyze teachers’ interactions 
with and reasoning about the new curriculum program to 
better understand how curriculum programs can contribute 
to the cultural practice of teaching mathematics.

Ball and Cohen (1996) have argued that “Materials could 
be designed to place teachers in the center of curriculum 
construction and make teachers’ learning central to efforts 
to improve education, without requiring heroic assumptions 
about each teacher’s capacities as an original designer of 
curriculum” (p. 7). Along this line, Remillard (2000) argued 
that curriculum programs should be designed to talk to the 
teacher about the particular teaching approach rather than 
merely through the teacher by directing her/his actions. 
Davis and Krajcik (2005) proposed design heuristics for 

such educative curriculum programs. Since then, research 
has pointed to the importance of these design heuristics 
for the actual teaching. Several studies have suggested or 
revealed that in order to support teacher learning, it is impor-
tant that designers of curriculum programs be explicit about 
their intent with lessons, activities and tasks (Davis et al. 
2011; Stein and Kim 2009), assist the teacher in anticipating 
student thinking (Choppin 2011a; Davis et al. 2011; Stein 
and Kim 2009), and attend explicitly to the important math-
ematical ideas (Stein and Kaufman 2010).

Building on the abovementioned frameworks and find-
ings, the central supports in the teachers’ guide that talk to 
the teachers include a concrete description of a limited num-
ber of lesson goals related to a central mathematical idea 
per lesson, descriptions of the mathematical background, 
and student difficulties and errors. Whereas the benefit of 
having lesson goals for every single lesson might be self-
evident to readers outside of Sweden, this is not at all the 
case in the Swedish context; goals are usually listed per 
chapter and sometimes described on a lesson-level. Fur-
ther, a study of three teachers’ use of a mathematics cur-
riculum program revealed that teachers’ understanding of 
how the program supports student thinking is crucial for 
the quality of adaptations to the curriculum program (Chop-
pin 2011b). Choppin’s study showed that the most produc-
tive adaptations were made by the teacher who understood 
the program’s instructional sequence. Because of this, and 
because we know that Swedish teachers are used to follow-
ing the content as sequenced in the student book (Boesen 
et al. 2014), we included support that talks to teachers about 
the instructional sequence as well. Inspired by Davis et al. 
(2014), the ICUBiT (Improving Curriculum Use for Better 
Teaching) project (Remillard 2013), and our own analysis 
of teachers’ guides from Sweden, the USA, and Flanders1 
(Van Steenbrugge et al. 2015), we included three related 
types of supports. First is a description of how the content 
of a series of lessons builds on prior knowledge and prepares 
for future knowledge. Second is a description of how the 
lessons within a lesson series relate to one another. Third, 
we included support that spoke to the teachers about the 
sequence within a lesson by means of previewing lesson 
phases and activities, describing the connections between 
lesson phases, and describing when to move on to a next 
lesson phase.

The abovementioned frameworks and findings allocate 
to the teacher a central proactive role in establishing class-
room practices. As elaborated below concerning the Swedish 
educational context, teachers have a reactive rather than a 
proactive role, and the tendency to empower teachers has 

1 Flanders is the Dutch speaking part of Belgium with its own educa-
tional system.
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been through an implicit pedagogy. Taking this aspect into 
account, and given that we aim to reorganize rather than 
strengthen current practices, these concerns led us to con-
sider to what extent curriculum programs should speak to 
rather than through teachers. We were inspired by Remillard 
and Reinke (2012), who suggested that directive support for 
teachers, to some extent, can be educative, especially for 
inexperienced teachers or when trying out unfamiliar prac-
tices, because they can “offer new pedagogical repertoire 
and routines, allowing teachers to consider and try out new 
questions to ask, words to use, and instructional moves to 
make” (p. 13). This led us to include also supports that are 
directive in nature. These supports include the explicit struc-
turing of lessons, use of lesson slides, provision of principles 
for productive discussions, and the routine to end lessons 
by means of assigning exit tickets. The following section 
describes the Swedish educational context to help to situate 
teachers’ reactions to these included supports.

3  Mathematics education in Sweden: 
relevant aspects for the design 
of curriculum programs

As elaborated by Ryve et al. (2016), several features of the 
Swedish context are of relevance in implementing educa-
tional policies and designing professional development 
programs for teachers. We argue that the same holds for 
the design of mathematics curriculum programs within the 
Swedish educational context, and thus we introduce below 
essential aspects of the Swedish educational context.

Analyses of 197 Swedish mathematics lessons (Boesen 
et al. 2014), as well as studies of discourses about effective 
teaching (Hemmi and Ryve 2015) show that teachers have 
had a rather passive role in classrooms when it comes to 
specifying lesson goals, monitoring group work and orches-
trating classroom discussions. The teacher’s main role, 
instead, has been to be responsive to students’ thinking and 
encourage their motivation and personal responsibility for 
learning. Such a conception of teachers’ work is also found 
in Swedish teachers’ guides (e.g., Remillard et al. 2016). 
Analyses of Swedish teachers’ guides reveal that teachers’ 
major role in the classroom is to facilitate students’ work on 
textbook tasks. In fact, it is hard to identify lessons in the 
textbooks and teachers’ guides, and it is not assumed that 
teachers should frequently introduce or summarize lessons. 
This aspect reflects a dominant discourse in Sweden that 
instructional moves, such as teachers introducing, explaining 
and discussing mathematical content, are not central aspects 
of mathematical classroom practices (Ryve et al. 2016). 
Therefore, the nature of classroom practices, discourses 
on teachers’ work, as well as their lack of experience in 
making lesson plans, introducing mathematical content and 

orchestrating whole-class discussions, strongly mediated our 
design and construction of curriculum programs.

The role of the teacher in the classroom is connected to 
traditions of a specific view regarding the empowerment of 
teachers in Sweden. That is, neither steering documents, 
teacher education programs, nor teachers’ guides, include 
detailed  lesson plans, suggestions for teacher moves or 
teaching plans for semesters (Hemmi and Ryve 2015; Ryve 
et al. 2013). In the words of Kennedy (2016), who reviewed 
professional development initiatives in the USA, the underly-
ing assumption has been that teachers and teaching develop 
through building teachers’ broad knowledge base rather than 
by introducing, elaborating on and implementing teaching 
strategies. The empowerment of teachers has been realized, 
not through what Fowler and Poetter (2004) would call mak-
ing teaching and pedagogy visible, but instead through dis-
tributing this responsibility to the teachers themselves. In 
line with this view, the idea that teachers adhere to the struc-
ture of curriculum programs, i.e., teachers’ guides and stu-
dent textbooks, and use them in planning and enacting teach-
ing, has been criticized by the national agencies and teacher 
educators (Ryve et al. 2016). Interestingly, and as discussed 
above, classrooms in Sweden have often been characterized 
by students working silently with their textbooks, with the 
teacher guiding individual students in their work (Boesen 
et al. 2014). Thus, the use of the students’ textbooks in the 
mathematics classroom is not in line with the discourses of 
national agencies and researchers concerning teacher educa-
tion programs about not adhering too closely to the structure 
of curriculum programs during the planning and enactment 
of teaching. Students’ individual work from textbooks has 
often resulted in progressing at their own pace in different 
mathematical areas, making whole-class activities both dif-
ficult and uncommon (Ryve et al. 2016). The invisible peda-
gogy in Sweden and our extensive experience working with 
teachers show that teachers both strongly appreciate explicit 
frameworks and strategies for teaching, and that such frame-
works increase their engagement in collegial discussions. 
Consequently, these features of the Swedish context influ-
enced the design and construction of the programs.

4  The development project

4.1  Background to the project

For a number of years, the research group in mathematics 
education at Mälardalen University has been engaged in 
examining mathematics curriculum programs in Sweden, 
Finland, the USA, and Flanders (e.g., Hemmi et al. 2017; 
Remillard et al. 2016; Van Steenbrugge et al. 2015). Addi-
tionally, within initiatives to improve mathematics instruc-
tion at scale rolled out in a medium sized city and managed 
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by the research group (Ryve et al. 2016), we have explicitly 
included the use of curriculum programs as a central com-
ponent in planning, enacting and reflecting on mathematics 
teaching. Indeed, these two overarching activities (improve-
ment at scale and analysis of curriculum programs) have 
built a knowledge capacity within the research group as well 
as a strong driving force for improving the quality of math-
ematics curriculum programs in Sweden.

However, research foundations, including the Swedish 
Research Council, have not announced calls for funding the 
design of research-based curriculum programs. Therefore, 
funding the project has been a major issue. Further, devel-
oped curriculum programs are not evaluated. Although the 
Swedish Association of Educational Publishers adopted a 
quality policy, albeit very general and brief (Svenska Läro-
medel 2018), anyone can produce and sell mathematics 
curriculum programs. Authorities in Sweden, such as the 
National Agency of Education and School Inspectorate, 
pay very little attention to curriculum programs—besides 
that they have commented that teachers should not rely on 
them. This lack of legal regulations and funding, as well 
as the fact that students’ textbooks are used extensively in 
Swedish classrooms (Boesen et al. 2014), has resulted in 
curriculum programs being developed by practicing teach-
ers, during their spare time, together with commercial pub-
lishers. Within this educational context, we set out to find 
funding and start developing a research-based curriculum 
program and succeeded in obtaining funding (1.5 M Euros) 
from a bank collaborating with a municipality to carry out 
the design of a mathematics curriculum program for Grades 
1–3 (2016–2020). Our experience from working with the 
bank and municipality during the past 2 years is that they do 
not, in any way, try to steer either the process or the content 
of the curriculum programs.

4.2  Process2

The project started off with a 6-month exploratory phase 
(January–June 2016), followed by a year and a half trial 
phase (August 2016–December 2017), and will include a 
3-year production phase (January 2018–December 2020).

In the exploratory phase, we engaged in surveying the 
field, connecting the Swedish educational context and the 
related research field. In addition to drawing on our own 
knowledge and experience in relation to the Swedish math-
ematics educational context, we explored related research 
(e.g., on curriculum program development and improving 
teaching at scale), had conversations with a variety of local 

stakeholders and developers of (research-based) curriculum 
programs from abroad, and held regular meetings within a 
reference group. Based on this survey, we determined the 
curriculum program’s central goals, drafted a project plan 
and decided to team up with a Swedish publisher.

The development phase consisted of four trial rounds, 
alternating in Grades 1 and 2, with each round informing the 
next. This paper is based on the input from 11 teachers. In 
rounds 1–3, introductory meetings were held to inform the 
teachers about the curriculum program’s goals, envisioned 
classroom practices, teacher supports, and use of the materi-
als. This was done because we know from implementation 
research that when trying out new practices, teachers tend 
to draw on their prior experience and beliefs (e.g., Century 
and Cassata 2016). In round 4, instead of holding an intro-
ductory meeting, we tried out video fragments that informed 
the teachers about the same aspects as in the face-to-face 
introductory meetings. As can be seen in Table 1, we drew 
on different data sources to inform ourselves about the teach-
ers’ use of the materials (see Sect. 5).

5  Methods

5.1  Participants and data

At the end of the 6-month exploratory phase, we announced 
the project in the participating municipality by means of 
contacting principals and organizing a meeting describing 
the project’s goals and background with 20 head teachers, 
who then further communicated about the project with their 
colleagues at school. This process resulted in 16 experienced 
grade 1 or grade 2 teachers volunteering to participate in the 
study. Eight of the 16 teachers were interviewed to check on 
their views of teaching and learning of mathematics. Based 
on these interviews, and on the meetings with teachers, we 
describe the group of teachers to be moderately to highly 
aligned with the ideas behind the project.

We worked in total with a team of 16 teachers, but 
because we lack a considerable amount of data of 5 teach-
ers, the findings in this paper are based on the input from 11 
teachers: 5 grade 1 and 6 grade 2 teachers. Some teachers 
participated in several rounds. Teacher A participated in all 
rounds; and because teachers in Sweden usually follow their 
class in subsequent years, three of the four grade 2 teachers 
who participated in round 4 participated with the same class 
the previous year in grade 1.

As can be seen in Table 1, we drew on several sources 
of data. A teacher log book contained teachers’ reflections 
about the planning and teaching of lessons. In rounds 1 and 
2, teachers were asked to send in, for every lesson, what they 
planned to modify and to maintain, their reflections on the 
taught lesson, and what they would do differently should 

2 We greatly appreciate the valuable input from the Center for Ele-
mentary Mathematics and Science Education at the University of 
Chicago.
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they teach the lesson again. In round 3, teachers filled in a 
log book as well, but were not asked to do so as specified as 
in rounds 1 and 2. They were asked to submit, at a moment 
of their preference, their reflections on the lessons and on 
the provided supports.

Further, lesson observations were carried out and comple-
mented with (usually informative) post-lesson conversations. 
In round 3, two teachers filled in a curriculum reading log 
for two lessons—an idea we borrowed from the ICUBiT pro-
ject (Remillard 2013). The curriculum reading log is a copy 
of a lesson in the teachers’ guide in which teachers marked 
in different colors what they read, what they planned to use 
as described in the teachers’ guide, and what they planned to 
modify or did not plan to use but thought was informative. 
The post-lesson interview with teacher B in round 3 built on 
the information we got from the teacher’s curriculum read-
ing log combined with the actual observation of the taught 
lesson.

All of the abovementioned sources served as input for 
a reflective whole-group meeting at the end of each round. 
At the beginning of the meeting in round 1, teachers made 
notes about their reflections on the different types of support. 
These notes are also part of the data corpus of this study.

5.2  Coding and analysis

Coding of the data was carried out by the first author,3 and 
focused on identifying the type of information. The fol-
lowing codes and subcodes, emerging from the data, were 
applied:

• Difficulties with the taught lessons, including difficulties 
for students and for teachers.

• Difficulties in use of the teachers’ guide.
• Reported modifications, including simplifying the lesson 

by means of splitting up the group/lesson, other modifi-
cations, and tips from teachers.

• Use of teachers’ guide before/during/after teaching.
• Reactions against the provided supports, including the 

instructional sequence, anticipating student thinking, tips 
from a fictitious teacher, lesson slides, discussions, exit 
tickets, and timing indications.

Analysis of the coded data occurred in three steps. In a 
first step, the analysis focused on better understanding the 
content that was covered by the codes. Looking across the 
codes helped to identify three themes of focus in teachers’ 

Table 1  Overview development phase

School year 2016–2017 School year 2017–2018

Round 1 Round 2 Round 3 Round 4

November 2016 February–April 2017 April–May 2017 September 2017
Grade 1 Grade 2 Grade 1 Grade 2
Aim:
Test how teachers take up support 

in teachers’ guide
Test how the alternative classroom 

practices work out in class, 
including Open Response and 
Reengagement Lessons

Aim:
Test preliminary ideas: improve 

readability by means of structur-
ing of information, and use 
of lesson slides during lesson 
enactment

Aim:
Test feasibility of one complete 

chapter
Test lesson format

Aim:
Test readability and ease of use 

of the materials, including the 
inclusion of lesson slides in the 
lesson description

Check how video fragments about 
(working with) the materials are 
perceived and used

Subtraction, 4 lessons Multiplication, 10 lessons Measurement and two-dimen-
sional figures, 11 lessons

Multiplication as a repeated addi-
tion, 3 lessons

5 teachers: A, B, C, D, E 6 teachers: A, F, G, H, I, J 3 teachers: A, B, C 4 teachers: A, C, D, K
Data sources:
Log book teachers A, B, C, D, E
6 lesson observations: teachers 

A, B, D
Brief post-lesson conversation 

teacher D
Whole group reflection meeting: 

teachers A, B, C, E
Teacher notes during whole-group 

meeting: teachers A, B, C, E

Data sources:
Log book teachers A, G
21 lesson observations: teachers 

A, G, I
Whole group reflection meeting: 

teachers A, F, G, H, I, J

Data sources:
Log book teachers A, B, C
Curriculum reading log teachers 

B, C
3 lesson observations: teachers 

B, C
Notes of post-lesson interview 

teacher B
Whole group reflection meeting: 

teachers A, B

Data sources:
Whole group reflection meeting at 

end of lesson series: teachers A, 
C, D, K

3 It should be viewed as a limitation of the study that the coding was 
carried out by only one person.
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reactions on the use of our materials: (1) the structure of les-
sons with several lesson phases, (2) particular lesson activi-
ties, and (3) use of the teachers’ guide. In a second step, 
we structured the data within these three themes, which led 
to dimensions within each. Teachers’ reactions in relation 
to the first two themes related to student difficulties, dif-
ficulties experienced by teachers, appreciated supports, and 
modifications and tips from teachers. Teachers’ reactions in 
relation to the third theme related to the use of the teachers’ 
guide before, during, and after teaching, the central role of 
lesson slides, and related tips. In so doing, we composed 
three matrices, one per theme, in which we cross-tabulated 
the abovementioned dimensions with the different sources 
of data we were drawing on. This allowed us to connect 
each dimension with corresponding excerpts from the data. 
In step 4, we analyzed teachers’ reactions per dimension, 
thus covering several sources of data. The outcome of this 
analysis, addressing research questions 1 and 2, is presented 
in the following section.

6  Findings

For 25 years, process goals such as reasoning, participat-
ing in discussions, and problem solving have had a central 
place in the national curriculum for mathematics in Sweden. 
National evaluations and research (Boesen et al. 2014) as 
well as our own experiences working intensively with hun-
dreds of teachers reveal that these process goals, however, 
are not yet commonplace in Swedish mathematics classroom 
practices, and that teachers are in need of, and ask for, con-
crete support to alter the common practice in which students 
work mainly individually in their workbooks.

Many of the classroom observations we carried out 
within this project revealed classroom practices that were 
quite aligned with our intent. The feedback we received 
from teachers, however, also caused specific difficulties to 
surface, as experienced by teachers and students. The text 
below consists of three major sections. In the first section, 
“Classroom practices”, we briefly describe the classroom 
practices, drawing primarily on 30 lesson observations. 
The major focus, however, is on the feedback we received 
from teachers about working with our materials. Towards 
that end, the second section zooms in on teachers’ reactions 
upon planning and teaching the proposed lessons with our 
materials. The third section, then, focuses on how teachers 
made use of the teachers’ guide.

6.1  Classroom practices

Lesson observations during rounds 1, 2, and 3 revealed in 
many cases a picture of classroom practices that matched 
well with the intended lessons as described in the lesson 

guides. In all 30 observed lessons, teachers had a central role 
in that they structured the lessons, initiated lesson phases, 
closed them down and moved to subsequent lesson phases, 
set up and guided activities, and managed the classroom 
participation structures. Twenty-eight lessons started by 
describing the lesson goals. Except for the 9 lessons in round 
2 taught by Teacher A, which included only in respectively 
lesson 2 and lesson 5 explicit connections to other lessons 
and a reflection at the end of the lesson, most of the other 
lessons included these aspects. Respectively 20 and 18 of 
the remaining 21 lessons included explicit connections to 
previous or future lessons and a reflection on the lesson or 
lesson goal at the end of the lesson. In 12 of the 14 lessons 
for which an “exit ticket” was provided, the close of the 
lessons included students filling in this exit ticket, which 
enabled the teacher to get a snapshot of how well students 
were understanding the content of the lesson. Teachers led 
whole-class discussions and students worked in pairs, dis-
cussing concepts and approaches to solve tasks. Although 
challenging, particularly for the grade 1 students, teachers 
indicated during whole-group meetings that they thought 
it was good for students to “talk math so early and to talk 
about concepts, which is different from other curriculum 
programs” (Round 3, Whole group meeting, Teacher A).

However, the feedback we got from teachers revealed that 
it was also challenging for students and teachers to learn 
and teach mathematics in the way we proposed. The follow-
ing section zooms in on how teachers reacted on planning 
and teaching the lessons and on the provided support in the 
teachers’ guide.

6.2  Teachers’ reactions on teaching the proposed 
lessons with our materials

In the two sections below, we present findings in relation to 
how teachers reacted concerning the planning and teaching 
of lessons that include several lesson phases and specific 
lesson activities. As described in Sect. 5.2, we include in our 
analysis student difficulties that were mentioned, difficulties 
that teachers experienced, how teachers reacted on provided 
supports, and modifications and suggestions mentioned by 
the teachers.

6.2.1  Teachers’ reactions on the lesson structure

A major difference between the lessons as tried out by the 
teachers and the custom practice when teaching mathemat-
ics in Sweden relates to the structuring of the lessons. In 
contrast to the common practice in which students primarily 
work individually using their student textbook, and where 
the teacher has a reactive role in that she/he is a facilitator 
of the student-textbook interaction, the lessons as tried out 
consisted of the three standard lesson phases introduction, 
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core, closing down, with the first two of these phases usually 
consisting of several activities. Instead of a reactive role, 
we assumed that teachers could take up a proactive role in 
structuring the lesson and setting up activities. According 
to the teachers, students were not used to this, as indicated 
in the following excerpt:4

It felt so long, they are not used to have a lesson that 
is like, now is the start of the lesson and we work, we 
work and I steer the whole time during 50 minutes or, 
even when I off course otherwise also teach lessons, 
but it’s more, one needs to break off with something 
[…]. (Round 1, Whole-group meeting, Teacher C).

The following excerpt by the same teacher indicates that 
also teachers are not used to this lesson structure and to 
relying on a teachers’ guide: “Too many moments per les-
son—hard to memorize, being steered by the paper, when 
it’s not you own fabrication” (Round 1, Whole-group meet-
ing teacher notes, Teacher C). Also mentioned by 3 of the 
5 teachers in round 1 is that lessons consisting of several 
phases cause difficulties for students to stay focused: “Sev-
eral lessons have felt very inconstant with several break-
ing points, in grade 1 these breaking points need focus and 
one needs to start over from the beginning with the focus” 
(Round 1, Log book, Teacher E). Even during the whole-
group meeting in round 4, 3 of the 4 teachers mentioned that 
these several lesson moments make the lessons challenging 
for students.

In round 1, 4 of the 5 teachers’ reported difficulties 
related to taking up the lesson structure when planning for 
the lesson and deciding on when to move on to a next les-
son moment during teaching, as illustrated in the follow-
ing excerpt: “Concluding, I think that it is hard for me as 
a teacher to take up so many different phases and to know 
how to steer the lesson when lessons have so many goals” 
(Round 1, Log book, Teacher D). Even in rounds 3 and 4, 
one and three teacher(s) respectively mentioned related diffi-
culties. For instance, following a lesson observation in round 
3, we had a post-lesson interview with teacher B about the 
lesson and how she prepared for the lesson. Input for the 
interview came from the completed curriculum reading log 
and the observed lesson. From the curriculum reading log, 
it appeared that the teacher frequently read the sections that 
described when to move on to a next phase. When talking 
about this during the interview, the teacher mentioned sev-
eral times that she thinks this is useful information for her, 
because she finds it at times hard to decide whether to move 
on or not, to the next lesson phase.

The difficulties as experienced by the teachers got 
reflected in the support they valued. As illustrated in the 
following excerpt, descriptions of how lessons and lesson 
phases related to one another were appreciated and used by 
all teachers in rounds 1 and 3, by 2 of the 3 observed teach-
ers in round 2, and by 3 of the 4 teachers in round 4.

And then there is the lesson content in relation to pre-
vious and upcoming lessons. That is good, just to see 
what we have worked with, what are we going to work 
with now, and what comes next. [Teacher A is nod-
ding.] One sees, there one sees also the red thread, 
you see like what the thought is. It’s not, we don’t do 
something isolated just now. And this is also some-
thing, one can talk about this with the students: the 
previous time we did this, today we are going to do 
that, and then next time we will continue working with 
this here. (Round 3, Whole-group meeting, Teacher B)

When describing the difficulties as experienced by the 
teachers, we mentioned that teacher B made use of the sup-
port within the lesson description that talks about when to 
move on to the next lesson phase. Another teacher also men-
tioned that he made use of the support that summarizes the 
lesson phases during teaching: “I appreciated the boxes in 
the lessons a lot and made use of them to keep the lesson in 
the right compass direction” (Round 1, Whole-group teacher 
notes, Teacher A).

6.2.2  Teachers’ reactions on teaching particular lesson 
activities

Apart from the difficulties that both students and teachers 
experienced with the structuring of lessons into several les-
son phases, both teachers and students had difficulties with 
certain activities in these phases. Based on the feedback we 
received from teachers, students had difficulties (a) in par-
ticipating in discussions and to give feedback on each other’s 
work, (b) in explaining and visualizing their thinking, and 
(c) with new social norms.

Student difficulties in relation to participating in discus-
sions and to giving feedback were mentioned in all trial 
rounds, including during the whole-group meeting in round 
4 by teacher C who participated in rounds 1 and 3 as well. 
Thus, although her students had participated in 14 previous 
lessons that centered on discussing mathematics in rounds 
1 and 3, it appeared that they still had serious difficulties in 
actively participating in these activities in round 4. Illustra-
tive of the student difficulties mentioned by the teachers is 
the following reflection from teacher A on lesson 4 in round 
1: “What went less well was that the lesson became a mono-
logue. The discussion was non-existent among the students 
and it felt like I had to pull the information out of them” 
(Round 1, Log book, Teacher A).

4 This excerpt, as well as all other excerpts, are translated into Eng-
lish.
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Also, four of the five teachers who participated in round 
1 wrote in their log books that students have difficulties in 
explaining their thinking: “A lot of students had difficul-
ties in showing how they knew that one fence was bigger 
than the other. It is new for the students to write/draw how 
they solved a task. We did that part orally” (Round 1, Log 
book, Teacher C) and “Many also had difficulties showing 
by means of drawings, even when being supported by an 
adult” (Round 1, Log book, Teacher B).

Furthermore, in all 4 rounds, there were indications that 
students had difficulties accepting the new social norms. As 
we write below, students at times did not see the need to 
explain their thinking, thought that discussing mathematics 
is not really mathematics, and had difficulties seeing errors 
as a learning opportunity.

There were moments where it appeared that students did 
not really think there was a need to explain their thinking: 
“Answers like ‘good’ came up frequently, but without fur-
ther development as to why things went well or how they 
did” (Round 1, Log book, Teacher A), and:

What was more difficult in this group compared to the 
previous one was that there were several students who 
were not willing to show how they knew that the rab-
bit’s garden was bigger than the chicken [‘s garden]. ‘It 
is something that you just see’, was a common answer. 
(Round 1, Log book, Teacher D)

Also, some students thought that discussing mathemat-
ics is not really mathematics, as evidenced in the following 
excerpt:

Especially in lesson 7, I felt a greater participation 
among the students. There were many students active 
in the discussion and I felt they were getting hold of 
the “2 stars and a wish” activity. Unfortunately, at the 
end of the lesson, some students asked when we’d start 
with mathematics […]. Apparently, it’s only the indi-
vidual work that is considered mathematics and not the 
discussions. (Round 2, Log book, Teacher A)

Also, it appeared that students had difficulties accepting 
that making errors is okay. During the whole-group meeting 
in round 3, teacher A mentioned that a strong student had 
difficulties accepting that she/he did not succeed in complet-
ing a task. The teacher described that it helped to refer to 
the lesson goals, which stated that students would practice 
a capacity, to assure the student that it was not bad not to 
master the capacity by the end of the lesson.

Zooming now in on teacher difficulties, in round 1, 4 of 
the 5 teachers indicated that it was hard to guide the dis-
cussions and to build on student work during discussions. 
During the whole-group meeting in Round 1 teacher B said: 
“It is funny to hear, because I had a very hard time to get it 
started, to get the discussion started, there were just a couple 

that, it was very directed, it was very hard to get the discus-
sion started with them”. During the same meeting, there was 
a conversation between teachers B, C, and D concerning the 
difficulties in selecting and building on student work. Below 
is an excerpt of that conversation:

Teacher D: “I felt, many student examples, when it 
was written, when one would choose several student 
examples that one would like to have got some student 
examples to fall back on in case you don’t find one. 
What is it we would, what, a little bit more steering. 
Because it is not always so easy to find, or what do 
you think we should look after. Ah, but it’s not always 
so easy”.
Teacher B: “This is also my opinion, it was good infor-
mation. But, just that when one feels like you have 22 
examples, which one will I take? There was nothing 
that maybe, felt so-so, worked to make use of”.
Teacher D: “No, but if you’d had some examples then 
you could take, yeah but, bring in one’s own too”.

However, in all 4 rounds, teachers indicated that they val-
ued the student examples that were provided: “Complete stu-
dent examples can be good, because I experienced that there 
was not a choice of examples amongst my students” (Round 
1, Whole-group teacher notes, Teacher B) and “I made use 
of the planning between [lessons] 3 and 4. Clear about to lift 
out student examples. Good with the tip to be anonymous” 
(Round 1, Whole-group teacher notes, Teacher C).

The exit tickets, which gave the teachers at the end of 
the lesson a snapshot of how well students master the con-
tent, were valued by 8 of the 10 teachers who participated in 
Rounds 2, 3, 4.5 Teachers used these exit tickets primarily to 
monitor student progress: “The exit tickets showed then that 
those who had difficulties at first, understood it at the end of 
the lesson when no one could use any help” (Round 3, Log 
book, Teacher A), and:

The exit tickets were good, because they showed 
that about half of the class was not completely sure 
about how to measure. For the next half class les-
son, I grouped the students based on the results on 
the exit tickets. […] I made use of the exit tickets as a 
close down of the lesson. They showed that about half 
the class was unsure about the rectangle and square. 
Therefore, I devoted the next math lesson to repeating 
the names. (Round 3, Log book, Teacher C)

Finally, as evidenced in the teachers’ log books, their 
notes during the whole-group meeting or during the whole-
group discussion, all five teachers in round 1 appreciated the 
principles for discussion to help the students participate in 

5 Exit tickets were not included in the materials tried out in round 1.
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discussions. Teachers mentioned that these principles were 
a good start for future discussions.

6.3  Teachers’ use of the teachers’ guide

Below, we present findings in relation to how teachers 
reacted upon the use of the teachers’ guide. As described in 
Sect. 5.2, our analysis relates to use of the teachers’ guide 
before/during/after teaching, the central role of lesson slides, 
and related teacher suggestions. The teachers used the teach-
ers’ guide primarily for planning of the lesson and to a much 
lesser extent during and after teaching the lesson. They also 
relied to a strong extent on the lesson slides we provided, 
even when planning the lesson. We write more about each 
of these in the two sections below.

6.3.1  Use of the teachers’ guide prior to, during, 
and after teaching

As to the planning of lessons, 8 of the 10 teachers who par-
ticipated in rounds 1 and 2—these were the rounds when 
teachers tried out the materials for the first time6—men-
tioned that this was time consuming. Teacher E wrote in her 
log book in round 1: “I am definitely not as used as you are 
in relation to this thinking of mathematics, but it took a long 
time to really understand lesson by lesson. Have really spent 
a long time reading and structuring the lessons”. Teacher B 
wrote in her notes during the whole-group meeting in round 
1: “A lot of text to read—Required many readings before all 
pieces fell on their place […]”. Even during the whole-group 
meeting in round 3, this teacher mentioned that these lessons 
required a lot of preparation time:

Teacher B: “Spontaneously, I felt would all lesson 
series be like this, then we cannot, it really feels a lot, 
spontaneously”.
Curriculum designer: “What do you mean, a lot of 
content, is it a lot of content or do we ask you to read 
a lot of things?”
Teacher B: “A lot to read”.
[…]
Teacher B: “It’s not only math we have to do, we also 
have a lot of other things to do. Grade 1 students also 
have…”
[…]
Curriculum designer: “You might not be able to work 
like this every day”.
Teacher B: “No, no…”

Notably, with more experience trying out the materi-
als, and after having taken into account teachers’ remarks 
and comments concerning the lay-out in rounds 1 and 2, 
such as “Difficult to see/perceive ‘the support’ in the run-
ning text and better by means of bullet points and boxes” 
(Round 1, Whole-group meeting teacher notes, Teacher B), 
and “Important to know where the lesson is going to. Could 
have been clearer lifted, marked” (Round 1, Whole-group 
meeting teacher notes, Teacher C), only 1 of the 5 participat-
ing teachers in rounds 3 and 4 mentioned that it took a lot of 
time to prepare for teaching the lessons.

Three out of the four teachers who participated in the 
whole-group meeting in round 4 mentioned that they did 
not use the teachers’ guide during teaching. Teacher C 
mentioned that she had the teachers’ guide with her dur-
ing teaching but that she did not have time to check it, that 
she had freestyled but thought it went fine during the les-
son by means of relying on the lesson slides. Teacher K 
also mentioned that she couldn’t check the teachers’ guide 
during teaching either. Teacher D said that she had the 
teachers’ guide next to her just in case, but did not check 
it. Only teacher A said that he had the teachers’ guide open 
and skimmed it sometimes during teaching. This is also the 
teacher who said during the whole-group meeting in round 1 
that he relied on the teachers’ guide during teaching to keep 
the lesson on the right track.

Two teachers in round 1 mentioned that they used the 
support in the lesson description to reflect on the lessons 
after teaching; they made use of the summaries of lesson 
phases and descriptions of the connections between the les-
son phases:

I think it was nice also, when one had done a lesson, 
one could check for yourself a bit, euh, was it as I had 
thought, was it as it was thought? One could also go 
back. That was nice, I think. (Round 1, Whole-group 
meeting, Teacher D)

6.3.2  Central role of lesson slides

Teachers focused on the lesson slides, for instance, to struc-
ture the lesson:

The lesson slides were good to group the students 
around; they were simple and easy to understand. 
They helped to remind me of everything and to “frame 
in” the lesson. It was a bit unclear in what order they 
should come. It might be good to mark in the teach-
ers’ guide where these slides will be used. […] They 
helped to keep the structure of the lesson. I sometimes 
think that it is hard to round off/connect lessons, but 
under these lessons the lesson slides have been a good 
help. (Round 3, Log book, Teacher B)6 Except for teacher A, who participated in round 1 prior to partici-

pating in round 2.
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Whereas the lesson slides initially were developed as an 
additional support for teachers during teaching, it appeared 
that teachers allocated the lesson slides a central role not 
only during teaching, but during planning of the lesson as 
well. Eight of the 10 teachers who participated in rounds 2, 
3, and 47 mentioned the usefulness of the lesson slides when 
planning the lesson. Teacher D, for instance mentioned dur-
ing the whole-group meeting in round 4 that after preparing 
the lesson during the evening before, on the morning before 
teaching, she checked the lesson slides and the lesson over-
view pages (consisting of the lesson goals, needed materials, 
and a summary of the lesson phases). Furthermore, the les-
son slides were used by the teachers in 20 of the 24 observed 
lessons in rounds 2 and 3.

Teachers’ strong focus on the lesson slides when plan-
ning a lesson was at times at the cost of their focus on other 
information to be read in the teachers’ guide. For instance, 
during the whole-group meeting in round 3, teacher A men-
tioned that at times, when planning for a lesson, he printed 
out the page with the slides and wrote notes on that page 
but didn’t check so much the actual guidelines and support 
in the teachers’ guide. Teacher K also mentioned that when 
preparing for a lesson, she focused most on the lesson slides 
and primarily skimmed the guidelines and support in the 
teachers’ guide. Also illustrative in this regard, as revealed 
in round 3 by teacher B’s curriculum reading logs, is the 
teacher’s stronger focus on the lesson slides at the cost of 
other information in the teachers’ guide toward the end of a 
lesson series of 11 lessons.

Teachers’ focus on the lesson slides also was reflected 
in the many teacher suggestions to improve (working 
with) these lesson slides during the whole-group meetings 
in rounds 2, 3 and 4. For instance, in round 3, teacher A 
proposed including the lesson slides in the actual lesson 
description instead of representing all the slides together on 
the final page, “Because if one wants to follow the lessons 
more like a slave, one could do so by means of the lesson 
slides, for instance for less experienced teachers”.

7  Concluding discussion

Curriculum programs have been and are still often used as 
a vehicle to initiate reform. For about 20 years, the assump-
tion has been that rather than talking through teachers by 
means of directing their actions, curriculum programs 
should talk to teachers about the background of the advo-
cated approaches and practices to facilitate reform (Ball 
and Cohen 1996; Davis and Krajcik 2005; Remillard 2000). 

Recently, this assumption has been challenged and compli-
cated by Remillard and Reinke (2012). Their analysis of 
four American teachers’ guides suggests that curriculum 
programs, to some extent, can also be educative by talking 
through teachers, for instance, by means of offering direc-
tive support about “new pedagogical repertoire and routines, 
allowing teachers to consider and try out new questions to 
ask, words to use, and instructional moves to make”. (p. 13). 
We found this suggestion appealing because, when reflect-
ing on the findings of how teachers in Sweden interact with 
and reflect upon the curriculum program, we saw a strong 
tendency to appreciate directive support.

For both types of support, be it talking through or to 
teachers, a central assumption is that teachers have a cen-
tral role in organizing and steering the mathematics lessons. 
As we described earlier concerning the educational context 
in Sweden, Swedish teachers typically have had a reactive 
role during mathematics lessons, motivating students and 
facilitating their work in textbooks. A central focus of this 
paper has been teachers’ reactions towards, and take up of, 
supports that have typically been associated with a central 
teacher role in organizing and steering mathematical les-
sons. Although teachers reacted to and took up supports that 
talk to them about, for instance, the instructional sequence 
related to individual lessons and lesson series, teachers’ 
main focus was on supports that are directive in nature and 
that talk through them, such as use of the lesson slides to 
structure the lessons, principles for discussions, and the use 
of exit tickets. This use and quest for directive, explicit sup-
port, we argue, is closely connected to the Swedish edu-
cational context that has been dominated by an implicit 
pedagogy. In other words, the lack of explicit support to act 
in classrooms in national steering documents, teacher educa-
tion programs and among colleagues (Ryve et al. 2016) has 
resulted in a quest for concrete suggestions and frameworks 
about how to act in planning and enacting classroom prac-
tices. Also illustrative in this regard is the teachers’ quest for 
more steering in relation to selecting student examples rather 
than a focus on understanding possible student difficulties. 
This, and the fact that the observed classroom practices dif-
fered substantially from custom practices (e.g., Boesen et al. 
2014) resonates with Remillard and Reinke’s (2012) sugges-
tion that curriculum programs can be educative by means of 
talking through teachers.

At the same time, falling back so strongly on these direc-
tive supports has likely hindered teachers from a flexible use 
of the teachers’ guide. This indicates that, when rolling out a 
complete curriculum program, the facilitation of alternative 
classroom practices and development of teachers’ capacity to 
use curriculum programs well does not necessarily go hand 
in hand. It appeared that teacher modifications to the lessons 
usually related only to making the lessons manageable by 
splitting up the lesson into more than one lesson moment, 

7 Lesson slides were not included in the materials tried out in round 
1.
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splitting up the student group, or by making an appeal for 
additional instructors in the classroom. Few initiatives and 
explicit discussions of how to adapt or reorganize tasks, 
activities or mathematical ideas were found in our data. 
We relate this to the Swedish educational context in which 
teachers have had very few opportunities to develop several 
aspects of mathematical knowledge for teaching, including 
an effective use of teaching support.

A resulting concern in the project is the conceptualiza-
tion of teachers’ learning trajectories in relation to the use 
of a curriculum program to reorganize classroom practices. 
Using Brown’s (2009) terms, our experiences suggest that 
Swedish teachers move from improvising to offloading the 
design of the lesson to the program, before eventually mak-
ing adaptations. Relating this trajectory to the appreciated 
teacher support in this study suggests that when moving 
from improvising to offloading, teachers might be served 
with support that talks through them, whereas support that 
talks to teachers might be crucial in moving from offload-
ing to adapting. Research suggests that teachers might learn 
by using these materials over time (e.g., Choppin 2009), 
combined with explicit support in how to use these mate-
rials (e.g., Gavin et al. 2013). It has to be seen in future 
interactions with teachers to what extent this plays out in the 
Swedish context, and how best to explicitly support teach-
ers’ learning. In contrast to students who successively learn 
new content, teachers typically work with the same materials 
during the sequence of multiple years. We therefore con-
tend that the research field on teachers’ use of curriculum 
programs would benefit from a continued focus on the con-
ceptualization of teachers’ learning trajectories in relation 
to curriculum use.

To conclude, our findings suggest that characteristics of 
current classroom practices, teachers’ role in classrooms, 
the history of implicit/explicit teacher support, and teach-
ers’ experiences using teachers’ guides, explain how teachers 
interact with and reason about the curriculum program, and 
therefore are crucial when designing a new research-based 
mathematics curriculum program.
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