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Textbooks are a predominant source in mathematics classrooms in Sweden as well as in many other
countries. Consequently, they often determine what school mathematics is and also what mathematics is
for students and teachers. They can also have a prominent position in reform of mathematics curriculum
since the development of textbooks and other curriculum materials can be seen as a quick and easy way to
change teaching. This paper reports from a study of textbooks as a possible link between educational
goals and classroom activities — the potentially implemented curriculum. The aim is to contribute to the
discussion about the role of textbooks in mathematics education.
Introduction
Textbooks are a most important feature of the teaching of mathematics because of their close relation
to classroom instruction. The textbooks identify the topics and order them in a way students should
explore them. They also attempt to specify how classroom lessons can be structured with suitable
exercises and activities. Hence, textbooks are designed for the purpose to help teachers to organize
their teaching.
There is a good deal of evidence that many teachers like the security and freedom from responsibility
that a text series provides. [...] when using a text series, teachers need not involve themselves in
ordering the topics, in ensuring that notation is consistent, nor in concerning themselves whether a
student will have met the necessary pre-requisites for a new topic (Love & Pimm, 1996, p. 384).
Some mathematics textbooks contain only problems and exercises. These kind of books require
support from a teacher who will play a central role in mediating the text to the students (Love &
Pimm, 1996). There are also textbooks that have a mix of theoretical notes, problems, exercises and
other assignment. Such a book “seems to be a teacher in itself” (van Dormolen, 1986, p. 141). But is it
possible to write a teacher-proof text? A more global question is if textbooks, themselves, can
contribute to mathematics learning. The issue is especially relevant to Sweden where students and
teachers seem to be very dependent on textbooks. Content as well as preparation and organisation of
the lesson is very much dictated by textbooks. They define ‘school mathematics’ as well as the
‘learning path’ for the majority of students, at least in lower and upper secondary school (Skolverket,
2003). The situation in Sweden is however not unigque. Previous research on textbooks and teachers’
use of textbooks shows, among other things, that:
(&) Mathematical topics in textbooks are most likely presented by the teachers (Freeman &
Porter, 1989; Reys, Reys, Lapan, Holliday, & Wasman, 2003);
(b) Mathematical topics not included in textbooks are most likely not presented by the teachers
(Freeman & Porter, 1989; Reys et al., 2003);
(c) Teachers’ pedagogical strategies are often influenced by the instructional approach of the
material (Reys et al., 2003);
(d) Teachers’ sequence of instruction are often parallel to that of the textbook (Freeman & Porter,
1989).
(e) Teachers report that textbooks are a primary information source in deciding how to present
content (Schmidt et al., 2001)
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With these results as a background, | believe that an increased awareness of textbooks and how they
are used is crucial for understanding the process of teaching and learning mathematics. If one
considers a reform of the mathematics curriculum it is therefore important to understand the role of
textbooks. In this paper, | will briefly present a study of textbooks that I conducted in 2003. The
development of a textbooks series, a commonly used schoolbook in Sweden, is portrayed in the light
of the curriculum development (Johansson, 2003).

The curriculum model

In part, textbooks provide indications of students’ opportunities to learn. The study of textbooks was
therefore important in the research design of the Third International Mathematics and Science Study,
TIMSS. In the curriculum model, textbooks are regarded as the potentially implemented curriculum,
the link between aims and reality (Schmidt, McKnight, Valverde, Houang, & Wiley, 1997; Valverde,
Bianchi, Wolfe, Schmidt, & Houang, 2002).

Figure 1: Textbooks and the tripartite model (Valverde et al., 2002, p.13)
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In this model (figure 1), the intended curriculum is at the educational system level. It is seen in
national policies and official documents which reflect societal visions, educational planning, and
official or political sanctioning for educational objectives. Intention and objectives at the level of the
teacher and the classroom activity are considered as the implemented curriculum. The potentially
implemented curriculum, which is represented by textbooks and other organized resource material, is
regarded as a link between these two levels (Robitaille et al., 1993; Schmidt et al., 1997).

The conceptual framework for the TIMSS Curriculum Study is based on the view of the textbooks as
mediators between general intentions and classroom instruction. But what is the relationship between
textbooks and the intended curriculum? Are textbooks, in general, appropriate tools for translating
guidelines that are stated by educational authorities into activities in classrooms?
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A case study of the development of a Swedish textbook series

In Sweden, the objectives of teaching and learning mathematics in compulsory school are expressed
and explicitly stated by the National Agency of Education in a national curriculum (the Swedish term
is laroplan). During the last thirty years, the curriculum has been revised two times, 1980 and 1994.
For the purpose to examine the link between the intended curriculum and textbooks, I made a content
analysis of a textbook series. The development of the textbook series, a commonly used schoolbook
in Sweden, was evaluated in light of the curriculum development. The aim was to examine to what
extent a reform of the curriculum influences the development of mathematics textbooks. The study is
published in full in the licentiate thesis Textbooks in mathematics education: a study of textbooks as
the potentially implemented curriculum (Johansson, 2003).

Three editions of the textbook series, which have been on the market since the beginning of the 70s’,
are chosen. The editions that are published in 1979 and 1985 consist of two books each, one for the
general course and one for the more advanced course. The third edition from 2001 consists of one
book. There are two reasons why | chose this particular textbook: a) even though almost thirty years
passed between the first and latest edition, the group of authors is the same all over time; and b) this
was one of the two textbook series selected for the TIMSS curriculum study. The textbooks are
intended to cover the topic for a school year (year 7) and are designed in a way that facilitates
individual work by the students. The chapters have sets of worked examples, exercises, word
problems, and summaries of facts. The books also have sections with review and answers to all
exercises. Besides that, the new edition has special units at the end of each chapter with, for instance,
suggestions for group work and thematic work.

The three curricula that the textbook editions correspond to are from 1969, 1980 and 1994
respectively. The curriculum from 1994 is also the current one. They are quite different in terms of
text and volume. During this period of revisions the text has changed from being very descriptive (in
1969) to very general (in 1994) and the number of pages has decreased from over two hundred to less
than thirty. However, they all have a section where the objectives (different for each curriculum) of
teaching mathematics are stated. One main difference between the curriculum from 1994 and its
predecessors is that it emphasises the role of mathematics in our society as well as the historical
development of mathematics. The idea that students should learn about the importance of mathematics
is evident in the description of the objectives for mathematics as well as in the assessment criteria
(Skolverket, 2001).

In the analysis of the textbook series, | found that there is minor agreement between the objectives of
mathematics, explicitly stated in the national curriculum, and the content of the textbooks. For
example, in the analysis of the most recent edition of the textbook series, | found that it presents very
little information about the role of mathematics in our society and only one short story that could
belong to the history of mathematics. In a free translation, the story goes like this:

In the twelfth century before Christ, the Egyptians divided the day and the night into twelve
hours each. This implied that the length of an hour varied at different times of the year. The
system was abandoned in the fourteenth century after Christ. A couple of hundred years before
Christ was born, Greek astronomers introduced the partitioning into 60 minutes and 60 seconds.
The number 60 came from the Babylonian numerical system (Undvall et al., 2001, p. 236, my
free translation).
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When and why is mathematics useful? The textbooks chosen for this analysis have, as many other
textbooks, theoretical parts. Some of them try to explain when and/or why a specific mathematical
topic is useful. In the analysis of the textbook series, | found eight different topics with such
explanations. Examples of these explanations can be found in the table below.

Table 1: The topics in the text blocks:

Topic Example

Rough estimate

When you are buying things in a store — arough estimate is
helpful if you want to find out how much the costs are.

Rounding Stores utilize rounding. If the total sum is 14.47 you must pay
14.50 because there are only whole and half crowns.

Time If you want to know how long a trip will take — then you must
know how to compute a difference in time.

Diagrams The newspapers and the TV often use diagrams to illustrate
facts and connections. Diagrams can also be used to illustrate
a trip.

Statistics Collected data can be more understandable if you compute the

mean and the median.
History A story about the historical development concerning
mathematics.

Hand-held calculators Hand-held calculators are used for solving practical problems

in every-day life.

Equations: Solving equations is relevant mainly in physics and chemistry.

In all books, it was difficult to find attempts of explanations for when and why one can use a specific
mathematical knowledge. The distribution of topics in the textbooks is presented in the table below.

Table 2: The number of text blocks associated to the topics

Textbook 1979a 1979b 1985a 1985b 2001
Topic

Rough estimate 2 1 2 1 1
Rounding 1
Time 2 2 2 1
Diagrams 1
Statistics 1
History 1
Hand-held calculators 1 1 1 1
Equations 1

Total: 5 4 5 3 6

Moreover, the analysis of the textbooks indicates that the new edition (from 2001) are rather
comparable to the old editions (from 1979 and 1985). Special units with for instance problem solving
and thematic work are added to the new edition so the number of pages is higher, but the number of
exercises is, if we exclude these units, almost the same. This can imply that students are not working
through the whole book and it has to be decided which part of the book they should leave out. This
decision can be made by: (a) the teacher; (b) the individual student; (c) the student together with the
teacher; or (d) the teachers of a school as a collective group. So even if the new edition of the
textbook series investigated in this study is more varied with respect to suggestions for students’
activities, it is easy to ignore the parts of the book dedicated to problem
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solving and other enrichments. Teachers could use the new book and teach in the same way as
with the old one. Students can basically work with the same type of exercises as the students did
in the beginning of the 80’s (Johansson, 2003, p. 84).

Discussion

From the case study, one can clearly see that textbooks do not always and in a close way follow the
guidelines of the intended curriculum. This implies that it is important to consider the textbooks when
planning for a reform of the mathematics curriculum. But we cannot learn about the role of textbooks
in mathematics education without taking their use into account. It is therefore important to gain more
knowledge about the use of mathematics textbooks in classrooms. Not only how much textbooks are
used in relation to other activities should be analyzed but also how and why they are used. Finally, the
main elements in the classroom, the teachers and the students, must have the opportunity to reflect
upon the characteristics of textbooks and how they use them.
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