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The history of mathematics in the lower
secondary textbook of Cyprus and Greece:
Developing a common analytical framework

Constantinos Xenofontos and Christos E. Papadopoulos

University of Nicosia, Nicosia, Cyprus, xenofontos.c@unic.ac.cy

Inthis paper, we examine the ways the history of mathe-
matics is integrated in the national textbooks of Cyprus
and Greece. Our data-driven analyses suggest that the
references identified can be clustered in four categories:
(a) biographical references about mathematicians or
historical references regarding the origins of a mathe-
matical concept, (b) references to the history of a math-
ematical method or formula containing a solution or
proof, (c) mathematical tasks of purely cognitive ele-
mentsthat require a solution, explanation or proof and
(d) tasks that encourage discussion or the production of
aproject that would connect the history of mathematics
with life outside mathematics.

Keywords: History of mathematics, textbooks, Cyprus,

Greece.

INTRODUCTION

A number of recent studies highlight the impor-
tance of introducing elements from the History of
Mathematics (HoM) in lessons as an alternative and
supplementary means to establish more efficient
teaching and learning of the subject (see, for example,
Fauvel & van Maanen, 2000; Siu & Tzanakis, 2004).
While recognizing the various pedagogical benefits
of such an incorporation -as, for example, the devel-
opment of more positive attitudes towards the subject
(Farmaki et al., 2004), better conceptual understand-
ing of mathematical ideas (Fasanelli et al., 2002), the
elimination of racial discriminations (Michalowicz
et al., 2002; Strutchens, 1995) and so on - this paper
describes and discusses the developed framework that
facilitates our analyses for the textbooks of the two
countries under scrutiny, Cyprus and Greece, as well
as some of our findings.

CERMES9 (2015) - TWG11

COMPARING MATHEMATICS
TEXTBOOKS ACROSS COUNTRIES

Textbooks constitute the main teaching resource for
most countries around the world (Mullis et al., 2012),
especially for highly centralised educational systems,
as are those of Cyprus and Greece. Textbooks play a
significant role in the ways mathematics lessons are
designed and delivered; their influence over the con-
tent of the lessons; the instructional approaches; the
quality of activities assigned for pupils, in classrooms
and for homework; and, the learning outcomes and
achievement (Alajmi, 2012; Térnroos, 2005; Weiss et
al., 2003; Robitaille & Travers, 1992). Drawn from the
well-known trichotomic distinction of the curriculum
in the intended (vision and intentions as specified in
official curriculum documents and/or materials), the
implemented (teachers’ interpretation and enactment
ofthe curriculum according to their perceptions and
knowledge) and the attained (learning experience
as perceived by learners and their resulting learn-
ing outcomes), mathematics textbooks could be seen
as a mediator between the first two types (or what
Schmidt, et al. call the potentially implemented curricu-
lum). From this perspective, Mesa (2004, pp. 255-256)
talks about “a hypothetical enterprise: What would
students learn if their mathematics classes were to
cover all the textbook sections in the order given?
What would students learn if they had to solve all the
exercises in the textbook?” Rezat and Straesser (2014)
take this argument a step further and distinguish be-
tween three perspectives on textbooks analyses. The
first perceives textbooks as curriculum materials that
offer supplementary ideas for teaching. From another
perspective, textbooks are approached as artifacts
that are employed for the preservation and transition
of acquired skills. Analyses from this perspective fo-
cus only on opportunities to teach and to learn. Lastly,
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textbooks can be seen as instruments. Such analyses
take into consideration the actual use of textbooks
in lessons.

Many studies make use of various frameworks for
analysing mathematics textbooks, which include,
among other things, their physical characteristics
(i.e. size, number of pages, volumes, and so on), the
structure of the lessons, the topics covered, the pre-
sentation of particular mathematical concepts, and
the level of the cognitive demands of tasks (Bayazit,
2013; Alajmi, 2012). As far as cross-national compar-
isons of textbooks are concerned, a specific interest
is shared between scholars, which shows how the cul-
tural expectations and goals of different educational
systems are manifested in the instructional materials
produced (Haggarty & Pepin, 2002). Cross-national
textbook analyses typically fall under three broad
categories; namely, horizontal, vertical, and contex-
tual (Charalambous et al., 2010). Horizontal analysis
focuses on textbooks’ general characteristics (i.e.con-
tent, structure, etc.), while the textbook is examined
as a whole. Such examples include Stevenson’s and
Bartsch’s (1992) analyses of Japanese and American
textbooks, and the work of Campbell and Kyriakides
(2000), who have investigated Cypriot and English ele-
mentary textbooks as part of the national curriculum
of the two countries. In vertical analysis, the interest
is on how the textbooks under examination treat cer-
tain mathematical concepts. From this perspective,
Ding and Li (2010) discuss the ways the distributive
property is presented in US and Chinese elementary
textbooks, while Alajmi (2012) examines how elemen-
tary textbooks in the US, Japan, and Kuwait address
fractions. Finally, contextual analysis is concerned
with the role of the textbooks in classroom activities,
either by the teacher or the pupils (see Remillard,
2005). Only few comparative studies employ more
than one of the types of analysis above, as, for exam-
ple, Haggarty's and Pepin’s (2002) work with English,
French and German textbooks, and their function in
classrooms, and Charalambous and colleagues’ (2010)
framework developed for analysing learning oppor-
tunities provided by Cypriot, Irish, and Taiwanese
textbooks.

THIS STUDY
In this paper, we analyse references included in the

lower secondary textbooks of Cyprus and Greece in
regards to the HoM. Both countries have highly cen-

tralised educational systems (Charalambous et al.,
2010; Saiti & Eliophoto-Menon, 2009) in which schools
are considered segments of the domain of government,
and not of the community. The national curriculaand
continued textbooks are prepared by each country’s
respective Ministry of Education, more specifical-
ly, by the Pedagogical Institute, a department of the
Ministry of Education. In both the Cypriot (MoEC,
2010) and the Greek intended curriculum (MoERA,
2002), explicit references are made to the importance
of the HoM. Nevertheless, the purpose of this paper
is to examine how the general curricular references
to the HoM are actually transformed into learning
opportunities in the Cypriot and Greek textbooks for
both teachers and pupils.

In our study, textbooks are treated as artifacts (Rezat
& Straesser, 2014) since we examine their content
in relation to the HoM, and not in relation to other
teaching material, or the ways by which they are
utilized in classrooms. Furthermore, our approach
could be regarded as a comparative vertical analysis
(Charalambous et al., 2010), which focuses on how the
two sets of textbooks, Cypriot and Greek, treat a par-
ticular concept, namely the HoM.

For the purposes of this project, we analysed the
national textbooks of Cyprus and Greece for lower
secondary education (grades 7, 8, and 9). The educa-
tional system of Cyprus is currently reforming its
curriculum for all subjects and grades; consequently,
only the textbooks for lower secondary education
were available to us once our study began, therefore,
we chose to focus our analyses on the three lower sec-
ondary grades. The Cypriot textbooks were launched
between 2012 and 2013 by the Pedagogical Institute of
Cyprus, and the Greek ones were introduced in 2007
by the Pedagogical Institute of Greece.

At the first stage of data collection, all references to
the HoM in both textbook series were identified. We
were interested in both encyclopedic pieces of infor-
mation and mathematical tasks inviting pupils to in-
teract with them and provide solutions or answers.
We worked independently with the two data sets
(Cypriot and Greek), trying to find ways of clustering
the references identified. Due to the long distance, in
person meetings were not possible; however, after
individual progress we had online meetings to discuss
our ideas, which were, interestingly, similarly han-
dled. After combining our working ideas, we applied
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H Sovieic Tou yeppoavol pobnuatikot Georg Cantor (1845 — 1918) onpadeter
dnpovpyia ¢ Bewpiag cuvorwy. Ipwv amd v gpsuva tou Cantor 1 £vvold TOUg YIvOTaV
dektn clwmpa Paciopevn oe 8¢ amd v emoyl] Tov Apictotein. To pabnpatikd tov €pyo

sivat ToAU omoudato. Oswpeitat dnpovpyog ™G Bewpiag GUVOAWY Kol TWV ATEIPOGUVOAWY.

O 18eeg Tov Cantor, mov NTaV TOAD TPWTOTOPIHKEG YL TNV ETTOYT] TOU, O)L HOVO 3£V £yLvery

a QUECH ATOdEKTEG, XAAX BpnKay Kot peyaAn avridpao).

Figure 1: An example of a biographical reference

a data driven analysis (Kvale & Brinkmann, 2009) as
well as the constant comparison process outlined by
Strauss and Corbin (1998), which led to clustering the
references in two broad categories. Further analyses

In this category, we could find (a) simple biograph-
ical references about mathematicians or historical
references concerning the origins of a mathematical
concept and (b) references to the history of a mathe-

resulted in the division of the two categories into two
subcategories each. The first category was concerned
with references that did not pose questions to pupils;
they'd rather provide historical pieces of information.

matical method or formula including a solution path
or proof. Figure 1shows an example of the first subcat-
egory and provides biographical information about
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Figure 2: An example of a historical reference to a method and its solution process
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No question(s) for pupils

Asks pupils to interact with it

Simple historical/biographical ~ Show solution/proof =~ Mathematical Encourage discussion/
references of a method/formula  tasks project

Cyprus 27 2 28 2

Greece 41 4 26 7

Table 1: Distribution of the historical references in the two textbook series

the life and work of the German mathematician Georg
Cantor (Cypriot textbooks, grade 7, part A, p. 27).

Figure 2 shows an example of a historical reference
to amethod and its solution process. In particular, it
explains how Ancient Egyptians used a piece of rope
with 13 knots and 12 equal line segments to create
right angles, amethod called in the book, “the reverse
of the Pythagorean theorem” (Greek textbooks, grade
8, p.128).

The second category comprised tasks that invited pu-
pils to interact with them and provide some sort of
answer. This included (a) mathematical tasks of purely
cognitive elements that require a numerical solution,
explanation or proof and (b) tasks that encourage
discussion or the production of a project that would
connect the history of mathematics with life outside
mathematics. Examples of these subcategories are
illustrated in Figures 3 and 4 respectively. Figure 3
shows the method applied by the ancient Greek math-
ematician, Thales, for the calculation of the distance
between a ship and the coastline. Furthermore, pupils
are asked to prove Thales’ method and explain how
he could be sure that the distance was right (Greek
textbooks, grade 9, p. 197).

Figure 4 provides an example of a task that requires
pupils to carry out a small project comparing and
contrasting the number systems of Mayans and of
Babylonians-Sumerians, as well as discussing the dif-
ficulties of these two systems, which eventually led
to a need to establish the positional decimal system
(Cypriot textbooks, grade 6, part A, p. 85). It is worth
stating that there are no previous references to the
two ancient number systems in the textbooks. Pupils
are asked to conduct their own research and find in-
formation about them, since the textbook implies that
there is no further instruction about these systems.

Table 1shows the distribution of the HoM’s references
per country. No significant differences could be ob-
served as regards the two broad categories and the
references of the HoM from each country, y* (1, N =
137) =0.986, p = 0.32.

DISCUSSION AND CONCLUSIONS

Clearly, both countries value the HoM, a fact not only
expressed in their curricula, but also reflected in their

national textbooks. This could be attributed to a com-
mon cultural-historic heritage and the profound role

of ancient Greek mathematics in the development of
contemporary mathematical thinking. Nevertheless,
the two countries’ educational traditions share

much in common, historically speaking (Koutselini-
Ioannidou, 1997). In the case of their mathematics

textbooks, Cypriot textbooks, launched a few years

after the Greek ones, include several slightly modi-
fied examples. For instance, in the Greek textbook of
grade 8 (page 10) we find a mathematical riddle from

the tombstone of the ancient Greek mathematician

Diophantus, inviting passers to solve it and calculate

the age of his death. In the textbook, an equation show-
ing the solution to the riddle follows. In the Cypriot

textbooks (grade 7, part A, p. 173) although the same

riddleisincluded, no solution is presented and pupils

are asked to calculate Diophantus’ age.

About half of the HoM’s references in the Cypriot se-
ries and more than half in the Greek one constitute
biographical and historical information that do not
ask pupils to interact with them in any way. From our
experiences as former pupils in the two educational
systems, such information typically remains unex-
ploited in classrooms, in a similar way to those argu-
ing that the mathematics curriculum so overloaded
with topics that teachers do not have much time to
dedicate to the HoM. Also, despite comments of au-
thors like Lawrence (2008) and Jahnke and colleagues
(2002), who see advantages of the HoM in lessons as an

1769



The history of mathematics in the lower secondary textbook of Cyprus and Greece... (Constantinos Xenofontos and Christos E. Papadopoulos)

YnoRoyiopds Tng andécraons VoS naciovw and n I'IIEI .-
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Mo hrav oiyouvpos o Babfc o AB = AE; Mnopeite va o anobeife;
Avanthote ug névie npotdoes mnov anébeofe o Galfic Kol ONEERMITE MoK
an’ avitg Xpnoiponcinoe Yia va unodoyics v andotoon 1ou nioiov

and T OTE.

Figure 3: An example of a mathematical task

7. Moo peAsTrosTE, VO TIOPOUUOOETE  KOL VO
OUYKPIVETE TO apuBpunmKo quoTtnua Twy Moo pe
T0 apifpnmko oogtnua Twy  Bofuluwiow -
Toupepi,

(o) Mo ypawste Tpeg apifpoug pe Ta cupfola
Tww Monao Kol Twv Bofuluviwy,

B Mo gfnynoste . T duokohisg  ToU
napoumalovToy Ko oSrynooy oy ovengKn
KaBEpwon g Tou SEKOSIKOU CUOTHUOTOG,

Figure 4: An example of a project-based assignment

opportunity for pupils to realise how mathematical
knowledge of the past has influenced our modern ev-
eryday life, both series include very few project-based
tasks. Once again, from our experiences, Cypriot and
Greek secondary mathematics teachers perceive such
tasks as not “mathematical” and often ignore them, as
aresult. It isworth mentioning that both series are not
restricted to ancient Greek mathematics; they include
references from many civilizations, and this is an op-

portunity considered important for the elimination
of racial discriminations (Michalowicz et al., 2002;
Strutchens, 1995).

In closing, we cannot but emphasize the significance
of collaboration between researchers from differ-
ent countries in respect to comparative enquiries.
Scholars must be aware that things with the same
name might have a different meaning and function
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across nations, and they ought, therefore, to avoid
assuming that colleagues elsewhere share the same
understanding. Furthermore, we would like to in-
vite colleagues from other countries to draw on our
emerged framework of analysis about the types of
historical references in mathematics textbooks, and
toexamine the ways in which HoM is included in other
curricula, textbook series, and classrooms around
the world.
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