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INTEGRATION OF THE MATHEMATICS TEXTBOOKS IN THE
TEACHING/LEARNING PROCESS
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ABSTRACT. Research shows, that textbooks are important @hiteg and learning
Mathematics. The goal of the article is to studw heachers and their pupils use the
mathematics textbook. The research tool is a queestire; the sample is made of 60
mathematics teachers. The results show that teachestly use the textbook to
prepare their lessons and to assign homework éar flapils. Students mostly use the
textbook to solve the given problems. There is aetation between the teacher
guidance on textbook use and how pupils use teipdoks.
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ZUSAMMENFASSUNG. Die Forschung zeigt, dass wichtige Lehrblicheréhrke
und Lernen Mathematik sind. Das Ziel des Artikstszu untersuchen, wie Lehrer und
Schiller die Mathematik Lehrbicher verwenden. Dash&ehe-Tool ist ein
Fragebogen, wird die Probe von 60 Mathematiklefpeenacht. Die Ergebnisse zeigen,
dass die Lehrer meist mit dem Lehrbuch, um ihretetdoht vorzubereiten und
Hausaufgaben fiir ihre Schiler zuweisen. Studenteist mit dem Lehrbuch der
gegebenen Probleme zu l6sen. Es gibt eine Kooelatischen dem Lehrer
Anleitung Lehrbuch verwenden und wie die Schiiler ikehrblicher verwenden.

Schliusselwoérter:Mathematik Lehrbuch, selbstgesteuertes Lernen

1. Introduction

Textbooks are important in teaching and learninghdmatics. There are
researches in different countries, about use ohemaatics textbooks by teachers
and/or pupils (for example, Pepin & Haggarty, 20&Egis, Approva & Reys,
2006; Rezat, 2009).

The goal of this article is to present a researellenamong mathematics
teachers from Romania about the use of the textbpdikemselves and their pupils.

2. Theoretical background

Textbooks are “designed to provide an authoritapgdagogic version of
an area of knowledge.” (Stray, 1994, p. 2)

Textbooks from the same country, written basedhensame curricula can
be very different. In different textbooks the sammathematical topic can be
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presented using different methods. Also the cordédifferent textbooks can vary,
even if they are written according the same culwitu one textbook can
emphasize a subject more than other textbook; rtier @f the presented topics and
the logical connections between these topics cdadd different. Analyzing
mathematics textbooks from Sweden, Johansson (20@5) concluded, that
textbooks do not always follow closely the guidesirof the curriculum; this is also
a source of differences.

The content and how this content is presentedlacei@portant. Research
shows that usually the contents presented in tektbare more likely to be taught
by the teacher in the classroom; and teachersg/raresent contents not included in
the textbook (Freeman & Porter, 1989; Reys ef8@l03).As mathematics teaching
should be problem-orientated, one important facfoevaluating a mathematics
textbook is regarding the problems given in theko@eglédy and Kovacs (2008)
in their evaluation criteria for mathematics texdke consider important the
presents of control problems for students to evalttzeir individual learning after
each unit. Another important aspect is regarding ftoblems given in the
textbooks. These problems should be enough forsdam activities and
homework and the difficulty of these problems skdug marked in the textbook.

Textbooks doesn't replace the teacher, he/she hasnportant role to
mediate the content to the pupils (Love & Pimm, @)99There are aspects of
problem solving, which are difficult to be put intextbook. For example, the
textbook can’t deal with pupils’ incorrect solutgrcan’t reformulate the problem,
if needed; can’t give the required hints (Kang &patrick, 1992); can’'t check the
correctness of a different solution given by theipurhus it is important to know
how often and how teachers use the textbooks.

Freeman et al. (1983) categorize the ways of utiegtextbooks by the
teachers in four styles: textbook bound (progrespge-by-page in the textbook),
selective omission (progressing from the beginrmghe end, but omitting some
parts), focus on the basics (focusing on some @arisomitted other parts), and
management by the objectives (focusing on the nwdijectives of teaching
mathematics and selecting the contents from thébaek for reaching these
objectives).

Regis, Approva, and Reys (2006) have conductedsaareh on use of
district adopted mathematics textbook in U.S. nedsithools. The research took
place during two years with 51 teachers in thet fjear and 66 teachers in the
second year. Every teacher has written a textb@ekeiary in which has recorded
30 instructional days. 39% of the teachers usenl teetbook at least 90% of the
documented instructional days, 70% used their tkb75% of the documented
days, one teachers used less than half of the 8895.of the teachers used the
textbook mainly to prepare the lesson.

A study on textbooks use in France, Germany andaBdgshows, that
most of the teachers use the textbook more foexieecises than for the theoretical
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part. The theoretical part is used differently ifiedent countries: German teachers
use different worked examples than in the textbdélench teachers present the
rules differently than in the textbook (Pepin & Hagty, 2001).

Another aspect to be studied is how pupils usartathematics textbooks.
In many cases teachers are influencing pupilsbot use. For example, if the
teacher asks pupils to use the textbook to stueystiived problems, most of the
pupils will do this. But if the teacher has neveked pupils to read and resolve the
worked examples, most of the pupils will not do it.

The results of a research made in four classes@éranan school shows
that students do not only use the textbook, whewy #ire told to by the teacher.
When solving problems students look up for worke@neples or boxes with
kernels (Rezat, 2009).

Using an efficient way an adequate textbook by plgils, their self-
regulated learning skills could be developed. &djiulated learning (SRL) is an
academically effective form of learning, throughigfhthe learner set goals and
make plans before starting to learn; monitor andulee his/her cognition,
motivation and behavior during the learning procassl reflect on his/her learning
process (Pintrich, 1995; Pintrich, 2000; Zimmern200)1).

3. Research

The aim of the research is to study teachers arlspmathematics
textbook use during the teaching and learning m®ce

There are three research questions:

1) Do teachers use the mathematics textbook andtfat purposes?

2) Do teachers use the mathematics textbook anatfat purposes?

3) There is any correlation between teachers’ hnit pupils textbook use
behavior?

Research design

The survey was conducted during the second semafstbe school year
2009/2010 in secondary schools from the northpaesof Romania (Transilvania region).

A questionnaire was developed for inquiring teashieow they use the
mathematics textbooks and what they have observedtdheir pupils’ textbook
use. The questionnaire contained three demogrdpbicestions (sex, age and
teaching experience of the respondents), six itegarding teachers’ textbook use,
and five items regarding how pupils’ use the tegtso

The sample of the research is made form 60 mathesniatachers, 17%
male and 83% female. This distribution by sex i#fig¢he reality in the Romanian
educational system. Regarding the age of the regmg, half of them are between
31 and 40 years old, 18%-18% are between 25 amdsp@ctively 41-50 years old,
12% less than 25 years old. The less representedary is the 51-60 years old
teachers (Figure 1). This could be explained byféiog that some of the teachers
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from this age-group are already retired. In Fig2inge could observe the teaching
experience of the respondents. Most of the teadfsars 11-15 years of experience

(831% of the respondents); 20%-20% of the teachas<2k6 respectively 7-11 years
of experience (Figure 2).

Age distribution

less than 25
41-50 51-60 12%
18% 2%
25-30
18%
31-40
50%

Figure 1. The age distribution of the respondents

Distribution by teaching experience

more than
25 years - less than 2
% years
5y, 2-6years
16-25 years 20%
17%

7-10 years

11-15 years 20%

31%

Figure 2. Distribution of the respondents by teaching expee

Results

The questionnaire contains six questions regartiaghers’ textbook use.
Respondents have to mark on a five step scale pwal for them the given
textbook use behavior is. Teachers’ responsesedoumd in Table 1.
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D

Table 1.
Teachers’ textbook use
Not typical | A bit typical | Typical for |Very typical Totally
at all for me for me me forme |describes mg
(%) (%) (%) (%) (%)

I never use the textbook. 45.00 46.67 8.33 0.00 00.0
| use the textbook 5.00 23.33 35.00 20.00 16.67
prepare the lesson.
| select problems from tk 1.67 20.00 36.67 21.67 20.00
textbook for the lessons.
| assign problems f 0.00 16.67 28.33 26.67 28.33
homework from th
textbook.
| ask my pupils to read t 58.33 30.00 10.00 1.67 0.00
theory from the textbog
during the lesson.
| ask my pupils to read t 45.00 25.00 23.33 6.67 0.00
worked examplesrém the
textbook at home.

Teachers were also asked about their pupils’ tektbose habits. The
respondents have to mark on a five step scale hany percentage of their pupils are
using textbooks for the specified purpose. Thearsgs are summarized in Table 2.

Table 2
Pupils’ textbook use observed by the teacher
Le;g(;:an 21%-40% | 41%-60% | 61%-80% | 81%-100%
(%) (%) (%) (%) (%)

My pupils don't use th 60.00 20.00 5.00 13.33 1.67
textbook at all.
My  pupils read th 68.33 8.33 6.67 16.67 0.00
theoretical parts from th
textbook
My pupils study the workg  48.33 31.67 15.00 3.33 1.67
problems from th
textbook.
My  pupils solve th 15.00 30.00 16.67 26.67 11.67
problems given in th
textbook.
My pupils search for t  41.67 25.00 10.00 20.00 3.33

formulas in the textbook.

To get the answer for the question if there isadation between teachers’ and
pupils’ textbook use, we have calculated Pearsoelation coefficients (Table 3).
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Table 3.

Correlations between teachers’ and their pupiltteok use (df=58)

read th
parts fro

My  pupils
theoretical
the textbook

My pupils study th
worked problems frof
the textbook.

My pupils solve th
problems given in th
textbook.

| ask my pupils to reg
the theory from th
textbook during th
lesson.

.26**

| ask my pupils to reg
the worked examplg
from the textbook ¢
home.

.50*

| assign problems f
homework fron

textbook.

A7

* Significance level .01

** Significance level .

Discussion

05

Regarding the first research question, we havedauwrt, that most of the
teachers use the textbook in their work. It is gaipg, that 8.33% of the

respondents said, that it is typical for them, ttraty never use the textbook.

Textbooks offer a didactical processing of thersfie content, thus it is useful for
a teacher to see this approach, even if he/shentidelow it closely. Textbooks
also contain problems, which can be solved in thescoom or for homework.

To get a summarize view on textbook use by teachershave added up

the first two options (“not typical for me” and ‘lait typical for me”) into “not
typical’, and the last three options (“typical fore”, "very typical for me”, and
“totally describes me”) into “typical” (Table 4).

Table 4.
Teachers’ textbook use
Not typical Typical
(%0) (%)

| never use the textbook. 91.67 8.33
| use the textbook to prepare the lesson. 28.33 6771.
| select problems from the textbook for the lessons 21.67 78.34
| assign problems for homework from the textbook. 6.67 83.33
| ask my pupils to read the theory from the texi 88.33 11.67
during the lesson.
| ask my pupils to read the worked examples 1 70.00 30.00
the textbook at home.
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Most of the teachers (83.33%) use the textbook ite groblems for
homework and to choose problems for the lesson [7I#ey use the textbook to
prepare their lesson (71.67%), but they don’'t usevith their pupils in the
classroom for the theoretical part of the lessanty(@1.67% of the respondents ask
their pupils to read the theory from the textbodRhly 30% of the teachers ask
their pupils to read the worked examples from &xttiook at home.

As regarding pupils’ textbook use, they mostly tise textbook to solve
the given problems (26.67% of the teachers staed between 61%-80% of their
pupils solve the given problems from the textbddk67% of the respondents said,
that between 81%-100% of the pupils solve the moll from the textbook).
Almost half of the teachers (48.33%) said, thas lgmn 20% of their pupils read
the worked examples from the textbook. Worked exampelp pupils to acquire
problem solving methods. Research shows that sigdyorked examples it is an
effective and efficient way of learning mathematiéaas & van Gog, 2006).

68.33% of the respondents said, that less than @0#teir pupils read the
theoretical part from their textbook; 41.67% of thachers stated, that less than 20%
of their pupils search for the formulas in the bexik. Usually pupils have two sources
for learning the mathematical concepts, theoremd,farmulas: their copybook and
textbook. As in the copybook they are mostly s@vmmoblems, the main source for
the theoretical part should be the textbook. Thesd results about reading the theory
and searching for formulas from the textbook igpssing. Also pupils have to learn
how to read a mathematical text, and reading teeibook could be a good practice.

Studying the correlations between teachers’ guidafmr using the
textbook and pupils’ textbook using habits, we obsdhat there is a correlation
(Table 3). There is a significant correlation (gR.®etween teachers’ guidance of
reading the worked examples and pupils studyingstiieed problems from the
textbook. There is also a significant correlatipr.Q5) between teachers’ guidance
of reading the theory and pupils studying the tegcal part from the textbook.

4. Conclusions

The results show that teachers mostly use the dektlbo prepare their
lessons and to assign homework for their pupilsd&tts mostly use the textbook
to solve the given problems. There is a correlabietween the teacher guidance on
textbook use and how pupils use their textbooks.
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