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The use of textbooks by pre-university teachers:
An example with infinite series of real numbers

Alejandro S. Gonzalez-Martin

Université de Montréal, Département Didactique, Montréal, Canada, a.gonzalez-martin@umontreal.ca

Textbooks are central to the teaching process at all lev-
els, including the tertiary level. However, the phenom-
enon of textbook use in higher education has not been
extensively studied. In this paper, we analyse textbook
use in the teaching of infinite series of real numbers at
the pre-university level in Quebec. We interviewed five
teachers about their textbook use in order to investigate
similarities between their personal relationship with
series and the institutional relationship with series
transmitted through textbooks. Our results show that
the teachers’ courses generally follow the textbook’s
presentation, and that their documentation system is
reduced to almost a single textbook, towhich they adhere
almost exclusively. We also compare our results with
those of Mesa and Griffiths (2012) at the tertiary level.

Keywords: Textbook use, pre-university, personal

relationship, documentation system.

INTRODUCTION AND BACKGROUND

In this paper, we analyse textbook use by pre-univer-
sity teachers in Quebec (Canada) in the teaching of
infinite series of real numbers (series hereinafter).
Textbooks play a crucial role in the school environ-
ment and “have always played a major role in mathe-
matics education” (Strafier, 2009, p. 70). However, the
vision of mathematics transmitted by textbooks can
shape what teachers teach and what students learn.
Textbooks can also influence students’ attitude to-
ward the discipline of mathematics and affect their
self-perception as learners (Raman, 2004). Moreovetr,
textbooks can mould students’ beliefs about what they
canlearn and how they can access and use knowledge
(Mesa & Griffiths, 2012). For instance, Gonzalez-
Martin, Giraldo and Souto (2013) recently analysed
asample of secondary textbooks to identify how real
and irrational numbers are introduced. They showed
that the approaches used in textbooks could have ma-
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jor consequences for students’ learning, influencing
their vision of mathematics (e.g., ‘it is possible to show
that astatement is true by giving some examples’), and
affecting their subsequent learning of other Calculus
topics.

In addition, textbooks seem to play an important
role in the teaching of tertiary mathematics (Mesa
& Griffiths, 2012, p. 85). Although one might expect
such textbooks to meet more rigorous academic
standards appropriate for university classrooms,
research seems to contradict this. For instance, in
her study on continuity in Precalculus, Calculus, and
Real Analysis courses, Raman (2004) concluded that
textbooks send conflicting messages on the status and
purpose of mathematical definitions. These results
agree with those of Giraldo, Gonzalez-Martin and
Santos (2009), who also found that the presentation
of content related to continuity in undergraduate
textbooks sometimes conjures erroneous images
that can impede the learning of derivatives and inte-
grals. Lithner (2004) analysed the types of reasoning
that Calculus textbook exercises can encourage and
instil in students, and demonstrated that exercises
in which students merely need to reproduce a given
example predominate. Regarding the topic of series,
Gonzalez-Martin, Nardi and Biza (2011) also estab-
lished a preponderance of algorithmic exercises in
pre-university and university textbooks, as well as
a lack of conceptually-driven tasks; we come back to
this last work later. Because most of these studies on
the introduction of Calculus reveal problems with the
way post-secondary textbooks address mathematical
topics, we decided to examine how post-secondary
instructors use textbooks in preparing and teaching
their courses.

Research on tertiary textbook analysis is rapidly

evolving, but the phenomenon of instructors’ text-
book use in higher education has not been extensive-
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ly studied (Mesa & Griffiths, 2012, p. 85). Mesa and

Griffiths (2012) addressed this issue and found that

tertiary instructors use textbooks for different pur-
poses: generating the syllabus, preparing classes, and

designing homework. The various ways textbooks

were used included: using the same information con-
tained in the textbook (offloading), supplementing it

with alternative examples designed by the instructors

themselves or culled from other textbooks (adapting),
or changing the presentation altogether, including us-
ing different notation (a form of improvising). For all

the tertiary instructors in their sample, the textbook
appeared to be a crucial artefact in the instruction

preparation process. However, the more frequently
an instructor gave the same course, the less he or she

relied on the textbook due to familiarity with its con-
tents and with what it did and did not offer.

Another important observation was that instructors
saw the textbooks they used as written for students,
and not as a tool from which the instructors them-
selves could learn (e.g., they did not mine textbooks
for new ways of understanding certain topics, nor did
they draw inspiration from textbooks to vary their
teaching methods). Instructors also did not see text-
books as tools that could help them select problems
or decide how to sequence topics in constructing
their syllabi. In fact, the textbook features that were
perceived to be the most helpful for improving the
instructors’ teaching were problems and examples.

Theresearch presented in this paper seeks to provide

more information on this phenomenon, particularly
with regard to the teaching of a very specific topic:

series. Series are akey notion in mathematics: already
present in early Greek mathematics, they were crucial

in the development of Calculus. They have many ap-
plications within mathematics (such as the calculation

of areas by means of rectangles) as well as outside

mathematics (including the modelling of situations

such as the distribution of atmospheric pollutants).
These factors may partially explain why the study of
series is included in introductory Calculus courses

in many countries.

This is the case in Canada, where each province de-
velops its own official curricula. In the province of
Quebec, compulsory education ends at age 16 and
students who wish to attend university must first
complete two years of pre-university studies (called
collégial —other countries, such as Spain, follow sim-

ilar systems). Students pursuing scientific or techni-
cal careers are introduced to Calculus during their
collégial studies, where series first appear. Itis in this
context that our research, like Mesa’s and Griffiths’
(2012), seeks to better understand the phenomenon
of textbook use. However, while Mesa and Griffiths
looked at general textbook use in universities, our
work centres on preparatory courses at the collégial
level and focuses on a topic that is introduced in
university in many countries. Moreover, studying
the collégial experience may help pinpoint gaps and
continuities between textbook use at the collégial and
university levels that could affect students’ transition.
This could open the door to further research on sim-
ilarities and differences in practices with regard to a
specific topic of study.

Before beginning our investigation of teachers’ use of
textbooks in the teaching of series, we first developed
an analysis of how series are presented in collégial
textbooks, following an anthropological approach.
We also identified some possible consequences of this
presentation for students’ learning (Gonzalez-Martin
etal.,2011). Our sample consisted of 17 textbooks used
in collégial studies in Quebec from 1993 to 2008 and
our main conclusions can be summarised in four
main results:

RI: Series are usually introduced through
organisations that do not lead students
to question their application or impor-
tance (raison d'étre).

R2: Organisations tend to introduce series
as a tool to later introduce functional
series, but the inherent importance of
series is not usually discussed.

R3: These organisations tend to ignore some
of the main difficulties in learning se-
ries identified by research.

R4: The vast majority of tasks concerning
series are related to the application of
convergence criteria, or to the applica-
tion of algorithmic procedures.

Having identified how collégial textbooks introduce
series, the next stage of the research consisted of
analysing collégial teachers’ practices and their use
of textbooks (Gonzalez-Martin, 2010). In this paper,
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we discuss how collégial teachers use and view their
textbooks, specifically in relation to the topic of series.

THEORETICAL FRAMEWORK

We are interested in two main issues: determining
how collégial teachers use their textbooks, and defin-
ing the relationship between teachers and textbooks.

To study how teachers interact with a range of re-
sources, and how these interactions are central to

their professional activity, we followed the documen-
tational approach (Gueudet, 2014; Gueudet, Buteau,
Mesa, & Misfeldt, 2014). In this approach, aresource is

anything that can possibly intervene with the activity
of a subject, including artefacts or even a discussion

with a colleague. In the case of teachers, they may se-
lect, combine, and design their own resources. They
may use resources in class, modify them (on the spot

or afterwards), or share them. All this constitutes the

teacher’s documentation work (Gueudet et al., p. 142)

and, as a consequence, the teacher develops a struc-
tured documentation system. Teachers, through their

use of given resources in pursuit of a teaching objec-
tive, develop a document: “a mixed entity, associating

resources and utilization schemes of these resources”
(Gueudet, 2014, p. 2336); this process is called a docu-
mentational genesis.

The knowledge involved in developing schemes is pro-
fessional knowledge and can concern a given resource
(‘this exercise is a good one to trigger an interesting
discussion to start this chapter’) or the mathematical
content to be taught (‘T have to work on the idea of
slope of functions before introducing derivatives’).
The resource system is the part of the documentation
system that refers only to the resources used. This ap-
proach therefore considers the professional activity
of a teacher in its entirety, both in and out of class.

Allthe processes studied through the documentation-
al approach are developed in an institutional envi-
ronment, which establishes (and sometimes imposes)
a set of conditions and constraints. Chevallard’s an-
thropological theory provides tools that allow a better
understanding of choices made by an institution in
organising the teaching of mathematical concepts,
as well as the possible consequences of these choices
onanindividual’s practices. A fundamental aspect of
this theory is the notion of institution. An institution
I is defined as a social organisation that allows, and

imposes on its subjects (every person x who occupies
any of the possible positions p offered by I), the de-
velopment of ways of doing and of thinking proper to I
(Chevallard, 2003, p. 82). For instance, a classroom is
an institution (with two main positions: teacher and
student), as is a school (consisting of several more
positions: teachers of various disciplines, students in
different grades, the principal, course coordinators,
etc.), or an educational system.

To analyse how an institution approaches notions, fur-
ther definitions are required. An object is any entity,
material or immaterial, that exists for at least one
individual; in particular, any intentional product of
human activity is an object. Every subject x has a per-
sonal relationship with any object o, denoted as R(x,
0), as a product of all the interactions that x can have
with o (using it, manipulating it, speaking of it, etc.).
This personal relationship is created, or modified, by
coming in contact with o as it is presented in differ-
ent institutions I, where x occupies a given position
p. From this personal relationship, an individual will
be endowed with what could be designated as ‘knowl-
edge’, ‘’know-how’, ‘conceptions’, ‘competencies’, ‘mas-
tery), ‘mental images’, ‘representations’ and ‘attitudes’
(Chevallard, 1989, p. 227).

This notion of relationship is also applicable to institu-
tions: given an object o, an institution I, and a position
p in I, we define the institutional relationship with o
in position p, R (p, 0), as the relationship with the ob-
ject o, which should ideally be that of the subjects in
position p within I (Chevallard, 2003, p. 82); this is,
‘what is done with o within I’ (Chevallard, 1989, p. 213)
for any subject in position p. By becoming a subject
of I in position p, an individual x is subjected to the
institutional relationships R (p, 0), which in turn will
re-model his or her own personal relationships. For
our research, we consider as institution the system
of mathematics teaching at the collégial level (MTCL).
The institutional relationship of MTCL with series is
mainly determined by official programmes and by
textbooks that develop the contents required by these
programmes.

Inthe case of teachers, their personal relationships will
be affected by the institutional relationships, which
impose constraints on what to teach and how to teach
it (for instance, through textbooks). This personal re-
lationship can be seen as an element of the schemes
developed as a part of a document. In this sense, the
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document is constructed by taking into account anum-
ber of resources, as well as the personal relationship

of the teacher with the topic being taught, which has

a strong influence on his or her view of what should

be taught and how this should be done, and guides the

teacher in selecting which resources to use.

We can now state the main objectives of the research
presented in this paper. We are interested in: 1) ana-
lysing collégial teachers’ personal relationship with
series and seeing how it relates to the institutional
relationship promoted by textbooks; 2) analysing
collégial teachers’ documentation work concerning
textbook use in preparing for the teaching of series.

METHODOLOGY

The research reported here is a part of a larger proj-
ect aiming at identifying collégial teachers’ practices
regarding series (Gonzalez-Martin, 2010), guided
mainly by our results on the introduction of series
intextbooks (Gonzalez-Martin et al., 2011). To achieve
the objectives of this larger project, and guided by
theresults of our analysis of textbooks, we construct-
ed a protocol for semi-structured interviews. These
included questions about the textbook used by the
teachers, their opinion on the adequacy of this text-
book for the students and for the teacher, the num-
ber and type of different representations used, the
number and type of examples and applications used
to teach series, their opinions on the most important
tasks for students to perform during the learning of
series, and their awareness of the main difficulties in
learning series, among others. For this paper, we fo-
cus on questions concerning the textbook and its use
as a resource in preparing lessons about series. The
interviews were conducted from June to November
2009, with an average length of 45 minutes. They
were videotaped and later transcribed for further
analysis. Once transcribed, the data was organised
into clusters of different topics, with special atten-

of their approach to preparing and organising their
textbook use.

In order to cover a wider variety of practices for the
teaching of series, we selected five teachers from var-
ious collégial establishments in Montreal, the biggest
city in the province of Quebec. We thereby avoided
interviewing teachers working in the same establish-
ment, who tend to organise their teaching in similar
fashions. These teachers, designated T1, T2, T3, T4,
T5, had varying levels of teaching experience at the
collégial level and varying levels of experience teach-
ing series (Table 1).

It is important to clarify that because we were inter-
ested in the use and role of the textbook within the
resource system of our teachers, we did not collect
all the resources of the teachers (see Gueudet, 2014);
we had previously analysed these teachers’ textbook
(which shared the characteristics R1to R4 described in
the Introduction) and inquired about their vision and
use of it. The study of the resource system as a whole
will be the focus of future research. In the following
section, we present the main results derived from
the interviews.

SOME RESULTS

Coincidentally, at the time of the interview our five
teachers were using the same textbook for their cours-
es. This textbook was part of our earlier study’s sam-
ple, and, as mentioned above, had been analysed by us
previously. It displays the general characteristics R1
to R4 of the textbooks within the sample. The teachers’
reasons for choosing it were varied (all quotes have
been translated from the original French):

T1: I find that it is better than the others.
[...] All textbooks are basically similar,
but the order and the way they present
content, I think that this one is good.

tion paid to keywords that could serve as indicators T2: Because two teachers from here wrote
of the teachers’ personal relationship with series and it [...].
T1 T2 T3 T4 T5
Experience teaching in collé- | 5years 20 years (mathematics | 32years 6 years 7 years
gial and informatics)
Experience teaching series 5years 4years Morethan20 | 4years 2years
years

Table 1: Teachers' experience at the collégial level and experience with teaching series
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T3: [...] for many reasons. The simplest rea-
sonis that[it] covers the course content
so it’s a good work tool [for] students
[and] the teacher.

[...] I found that it was better where

integration techniques are concerned.

Especially the way the exercises are

grouped together. [...] At the beginning,

the drill exercises are grouped togeth-
er so that one can associate a concept
with many examples [...] So, I find that
it is an appropriate learning sequence.

[...] Ibelieve alot in drill exercises. I try

to create a balance, but there are many

textbooks that I do not like [...].

T5: WEell, it’s the one that was used before
I started teaching... [...] it is good, it has
theory, [...] it has a lot of exercises... it’s
[...] good enough for the students be-
cause [...] it helps the student a lot, [it
also helps] the teacher because... it’s
what we're asked to teach. Meaning
that, the parts... I mean, the proofs...[...]
here they’re not in the textbooks [...] so
in that way we know that we don’t have
toteachthose proofs...and[...] it'sawell
enough organised book...[...] Yes, weuse
the textbook, but the teachers’ syllabi
are also useful in order to know how...
[...J which is the best way to introduce a
concept.

T4:

We see here the different purposes of textbook use
identified by Mesa and Griffiths (2012): generating the
syllabus, preparing classes, and designing homework
(when they speak about the exercises). However, the
most prevalent use seems to be offloading, with the
exception of cases where some portions are removed
with no alternative information added (which we do
not consider to be adapting). T2 and T5 seem to be
subject to particular restrictions, indicating that
they were not entirely free to select the textbook (‘two
teachers from here wrote it’ and ‘it’s the one that was
used before I started teaching’), although T5 adds infor-
mation concerning his opinion on content and struc-
ture. We can observe a phenomenon that was also
detected by Mesa and Griffiths: the textbook seems
to be perceived as written for the student. Moreover,
aside from the syllabus, the resource system appears,
so far, reduced to the use of a single textbook, which
suggests that professional knowledge is underdevel-

oped with regard to the teaching of series in MTCL.
We did not see any of the teachers use more than one
textbook in preparing their courses.

We were able to confirm later that the most preva-
lent way of using the textbook was through offloading.
When asked whether they follow the order of the text-
book when they teach series, T1 and T4 said yes (T4
said ‘Tthinkso’), whereas T2, T3 and T5 (transcribed in
his previous response) indicated that they ‘almost’ do:

T3: Certain sections are set aside and left
out, but on the whole we almost follow
the order.

T4: Yes, but the textbook contains much

more than the course content. So you
have to make a selection. For example,
the convergence criteria in the text-
book — almost 10 criteria are present-
ed. In fact, we only have time to get the
students to master perhaps half of the
criteria.

In each case, it seems that the teacher’s personal re-
lationship with series does not diverge significantly
from what is presented in the textbooks; the only con-
cern seems to be that there is more material in the text-
books than necessary, which results in some sections
being set aside. It is possible that this similarity be-
tween their personal relationship with series and the
institutional relationship transmitted by the textbooks
is at the origin of the teacher’s decision not to enrich
their documentation system with different sources.
This could lead the teachers to develop schemes for
the teaching of series that privilege the presentation
of routine tasks. This became more evident when we
asked them whether they thought the textbook they
use meets the needs of the students and the instructor:

T1: Needs of the instructor, yes... I think that
it’s complete enough when it comes to
sequences and series... [...] Meeting the
students’ needs, well, that’s the eternal
question of why do we teach that [...].

T2: Hmm, we are currently re-evaluating
what we are doing about sequences and
series [...] I would say that for the mo-
ment, there are not any textbooks that
really correspond to what we would like
todo. Especially because we are not cer-
tain yet of what we would like to do [...]
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Aslong as we don't know what we want
to do, we will not find the appropriate

textbook...

T3: The one that we use, yes. It’s not the only
one [...]. But that one, yes.

T4: The one that I use does, yes.

T5: Hmm... yes, I would say for the teach-

er, yes... hmm... for the student [...] well

[...] we do not have a lot of time to make

the student practise. They are the ones

who have to practise. So the textbooks...
[...] there are no parts where they can

do activities or experiment. Even the

teacher does not have a lot of time to

experiment with students on the con-
cept of series and organise activities for

them. So, time is short for that...and the

students... all they have to do is practise

with the exercises [...]

These teachers seem to see the textbook as being for
the student and they suggest that it meets students’
needs in their learning of series. T2 was the only
teacher who seems to question how series should be

taught (or what should be taught), but he ultimately
bends to the pressure of the institutional relationship

and uses the textbook exclusively. On the other hand,
T1 also raises the fact that the reason for learning se-
ries may not be clear to students, but he does not seem

to adapt the textbook and provide extra information

to clarify this issue. It seems that the weight of the

institutional relationship with series deters him from

taking initiative and using other resources to enrich

his documentation system and address these issues.

The teachers’ adherence to the presentation and or-
ganisation of the textbook seems absolute, and they
generally insist on the importance of performing the

exercises, which was identified as the most helpful

textbook feature by Mesa and Griffiths (2012). In fact,
the tasks that the teachers consider to be most crucial

in learning series were all taken from the textbook
(Gonzalez-Martin, 2010). As in Mesa’s and Griffiths’s

research, no teacher identified the textbook as a tool

from which they could learn or that could help them

decide how to sequence the topics.

FINAL REMARKS

We cannot present more excerpts from the interviews
here, which would allow us to gain better insight into

the use of the textbook by our teachers and paint a
clearer picture of their personal relationship with
series and their apparent compliance with the insti-
tutional relationship. This will be the subject of future
papers.

However, the data presented here allows us to observe
a kind of yielding to the institution’s approach to in-
troducing series (through textbooks). There appears
to be a similarity between the teachers’ personal re-
lationship and the institutional relationship, in spite
of the weaknesses on the way series are introduced
by textbooks (Gonzalez-Martin et al., 2011). Perhaps
the fact that the teachers’ resource system seems so
restricted can be explained largely by this yielding:
our teachers may not see any reason to seek out com-
plementary resources in preparing their lessons. Our
dataindicates that the resource system of our teachers
isby and large reduced to the use of a single textbook
that the teachers do not question, and the choice of
this single resource as core of the resource system
appears to be guided by the personal relationship of
these teachers with series, which appears to be quite
close to the institutional relationship transmitted in
the textbooks.

In general, our results echo those of Mesa and

Griffiths (2012). However, textbook use at this school

level seems to be more restricted to offloading (which

in this case includes using material from the textbook
while setting some parts aside). Offloading is the pri-
mary way textbooks were used by our interview sub-
jects. Also, textbook use is quite prevalent, which is

common in collégial studies in Quebec although it

diminishes at the university level. In spite of their

varied experience, the instructors relied on the text-
book to an equal degree, and in this way they seemed

to differ from the tertiary instructors interviewed by
Mesa and Griffiths.

The conclusions of the study conducted by Mesa and
Griffiths, as well as our own research, reveal a number
of important tendencies related to textbook use that
may have a strong impact on students’ learning at the
post-secondary level, especially in light of research
results on post-secondary textbook content. We are
aware that our sample is quite small, and that we only
focus on a specific mathematical topic; however, the
similarities between our and Mesa’s and Griffiths’s
results lead us to identify some possible concerns.
The need for more research on textbook content and
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textbook use at the post-secondary level is therefore
crucial.
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