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Abstract 

 
This paper reports our study which was conducted in Israel in the framework of the 

ongoing project "Joymetry - Learning Geometry and Culture through Joyful Activity of 

Analysis and Construction of Ornaments". The project aims to raise students' and teachers' 

awareness of the interplay between geometry and culture as a lever for geometry and multi-

cultural education, through the engagement of secondary school students, and teachers in 

ethnomathematical activities rooted in their own and other cultures. We present the core of 

the project, a new course "Issues in Ethnomathematics: Teaching Geometry in Socio-Cultural 

Context" that we have delivered to pre-service and in-service teachers at the Technion 

annually, since 2007/08 academic year. The course is given and is directed towards 

developing competence of teaching multi-cultural groups. It culminates in a workshop, where 

each student teaches analysis and construction of ornaments from a specific culture to a 

diverse group of Jewish and Arab school pupils.  Our study indicated that the course helped 

the students to significantly enhance their content and pedagogical content knowledge in 

geometry, and to understand the importance of ethnomathematical learning activities related 

to the pupils' own and other cultures.   

 
Introduction 

There is growing understanding that reforming of mathematics education should be 

directed to fit the realities and answer the needs of economic and cultural progress of the 

contemporary society. The reform should not be contented with making a revision in the 
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school mathematics curriculum, but also upgrade teacher education and professional 

development, and build school culture on the principles of equity, pluralism and harmony. 

The urgent need to improve the effectiveness of reforms in mathematics education 

stimulated the wider consideration of various factors of influence, such as context, affect, 

culture, and ethnicity. Ethnomathematics and multi-cultural education have become the main 

forces behind the progress in these directions.  Through involvement in mathematical 

activities that are traditional in different cultural environments, students may learn to value 

the mathematics and develop a greater respect for those who are different from themselves 

(D’Ambrosio, 2007). 

Ethnomathematics emphasizes culture-rooted mathematical practices. It is grounded 

on the constructivist methodology, which offers learning as an active process of constructing 

knowledge through physical and social practice supported by the teacher. Guiding this 

practice requires teacher's special content and pedagogical content knowledge, including the 

ability and motivation to establish personal links with the students, awareness about their 

cultural backgrounds and following the principles of multi-cultural education (Banks and 

Banks, 1997).   

The teacher should understand the mechanisms that underlie affect in mathematics 

education (DeBellis and Goldin, 2006), and use them to enhance students' learning motivation 

and positive attitude towards mathematics (Shirley, 2001). Therefore, mathematics teacher 

educators should attend to the culture of their students and use that culture as a means of 

enhancing their abilities to teach mathematics (Gerdes, 1998). 

There are few models of ethnomathematics courses for pre-service teachers, most 

notable are a course "Ethnomathematics" (Presmeg, 1998) and course “Ethnomathematics and 

the Teaching of Mathematics in Secondary School” (Gerdes, 1998). The first course was 

given to graduate students from different countries in the world who came to study in the 
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United States. The students presented authentic mathematical practices from their own 

cultures. In the second course, pre-service teachers from Mozambique studied 

ethnomathematics with focus on their own culture and practiced teaching mathematics 

through this approach to children of the same culture. Both courses focused on the student's 

inquiry into her/his own culture. 

This paper reports on the course "Issues in Ethnomathematics: Teaching Geometry in 

Socio-Cultural Context" for pre-service and in-service teachers at the Technion given since 

2008. The course is special in that it strives to develop competences of and foster attitudes 

towards teaching multi-cultural classes in Israel. It focuses on joyful learning of geometry 

through the construction and analysis of culturally meaningful geometric patterns – 

ornaments, chosen from students' own and other cultures. The course outline, 

ethnomathematics challenges and learning activities are presented.  

 
Study Framework 

 
 In this study we developed, implemented and evaluated the teacher-training course 

"Issues in Ethnomathematics: Teaching Geometry in Socio-Cultural Context". The course is 

part of the Technion curriculum for the past two years and goes on. In contrast to the widely 

accepted model of the teacher-training ethnomathematics course, our course is given to pre-

service and in-service teachers and is directed towards developing competence of teaching 

multi-cultural groups present in our country. Moreover, the course culminates in teaching 

practice where each student conducts a workshop on ornaments from a specific culture to a 

group consisting of pupils from Jewish and Arab schools and different cultural backgrounds. 

 
Course Description 

The course has five parts which involve the students in different learning activities:  
 
1. Acquisition of basic geometrical skills required for construction and analysis of 

ornaments. 



 

Journal of Mathematics & Culture  
ICEM 4 Focus Issue  
ISSN-1558-5336  

347  

2. Building a background for teaching geometry in the cultural context by studying 
mathematical, multi-cultural and didactical concepts. 

3. Development of instruction plans and supporting materials for guiding multi-cultural 
groups of school students in constructing and analysis of ornaments related to a certain 
culture. 

4. Workshop "Joyful learning of geometry in the multi-cultural context". 
5. Analysis and presenting findings of the workshop follow-up study, and submit the 

final report.  
 

From the beginning of the course we emphasize the central role and the challenge of 

the workshop in which each of the students teaches a multi-cultural group of school students 

using the instructional plan and material that she/he developed during the course. So, the 

learning activities in the course are explicitly connected to the workshop challenge, as 

presented in Table 1.  

 
Table 1. Basic learning activities of the course. 

Parts of the course Course hours and activities 

1. Acquisition of basic 
geometrical skills 
required for 
construction and 
analysis of ornaments. 

Hour 1. Lecture: "Introduction into geometry and cultural meaning of 
ornaments", including discussion about the place of ornaments in 
the cultures to which the students belong. 

Hour 2. An exercise in constructing an ornament by compass and 
straightedge. 

Hour 3. Geometric analysis of the construction steps and solving 
problems related to the ornament. Home task 1: to construct a given 
ornament, define related geometrical problems and solve them.  

Hour 4. 'Geometric concepts from constructivist point of view' 
2. Building a background 

for teaching geometry 
in the cultural context 
by studying multi-
cultural, mathematical, 
and pedagogical 
concepts. 

Hours 4-5. Lectures: 'Methodological basics of teaching mathematics 
with applications and in cultural context'; 'Teaching geometry in 
multi-cultural context'. Guidance through course readings in 
ethnomathematics and multi-cultural education. Home task 2: To 
read and extract relevant instructional ideas. 

 Hour 6. Discussion of the home task 1. Discussion on traditions of 
ornaments in the students' own cultures and in other cultures. 

     Home task 3: To perform individual inquiry into a tradition of 
ornaments in the culture selected by the student, and present its 
results in class. 

3. Development of 
instruction plans and 
supporting materials 
for guiding multi-
cultural groups of 
school pupils in 
constructing and 
analysis of ornaments 
related to a certain 

Hours 7. Lecture: 'The history of geometric ornaments'. Discussion of 
historical roots of ornaments, their symbolic meaning, spiritual 
and aesthetic values across cultures. 

Hour  8-9.  Students' seminar based on home task 2. 
Hours 10-12. Presentations of home task 3. Discussion related to 

developing instruction plans and supporting materials, including 
challenging geometrical problems prepared for the workshop. 

Hour 13. Lecture: 'Learning geometry in cultural context:  experience 
of implementation and evaluation'.  
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culture. Hour 14. Program Kaleidomania for computer graphics design of 
ornaments. 

4. Workshop "Joyful 
learning of geometry 
in the multi-cultural 
context". 

Hours 15-16. Lectures: 'Applications of geometry in architecture and 
ornaments', and 'Geometric symmetries in ornaments'.  

Hours 17-20. Every student from the course teaches a group consisted 
of Arab and Jewish students from different schools and guides 
them to perform the workshop assignment: to design a poster on 
ornaments from the certain culture. 

Hours 21-22. Public exhibition of posters. 
5. Analysis and 

presenting findings of 
the workshop follow-
up study, and 
submitting final 
reports.  

Hours 23-26. Individual presentation of data collected throughout 
group activities in the workshop by means of post-workshop 
questionnaire, observations and personal interviews.  

Hours 27-28. Summary meeting.    

 
The first part of our course started from introducing ornaments from the geometrical 

and cultural perspectives. The practice focused on applying basic geometrical concepts 

through hands-on and problem solving activities guided by the assistant. Students practiced 

construction of geometrical objects by compass and straightedge and proved that the 

constructed objects have the required geometrical properties. Then they applied this 

knowledge when analyzing and constructing a typical Islamic ornament. As a home task, the 

students were asked: (1) to define geometrical problems related to the ornament constructed 

in class, and (2) to construct and analyze another ornament. The lecture 'Geometric concepts 

from constructivist point of view' given by Bshouty directed students to analyze the 

ornaments in terms of symmetries and transformations. The following benefits of these 

activities make then relevant for the course:  

- Through this practice, the students develop a constructive view of the ornament as a 

product of geometrical construction. 

- As some of the students are lack of prior experience in geometric construction with 

compass and straightedge, they discover it as a rich source of geometrical problems and 

interpretations. 

-  Students' practice of constructing ornaments in the historically traditional way may get 

closer to culture and heritage. 
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- The students construct ornaments step by step. They learn to identify and prove 

geometrical properties of the objects that were created.    

 
The lectures in the second part of the course present principles of teaching with 

applications and cognitive mechanisms of learning in context. The Realistic Mathematics 

Education (RME) approach and Mathematics as a Service Subject (MSS) approach were 

presented. Based on previous research, we considered the advantages of each approach with 

practical examples. We drew the students' attention to the fact that although the RME 

approach motivates learning the mathematical content of the course, yet the MSS approach 

utilizes mathematics as a tool to solve applied problems.  At this stage we discussed our 

research on teaching geometry through analysis and construction of ornaments from different 

cultures and we showed how the MSS approach is implemented and serves to solve 

geometrical problems related to ornaments. Discussion of learning in context was relevant to 

justify our intention to teach not only mathematics but also impart knowledge in culture and 

education. We showed that geometric concepts are embedded in ornaments which serve as 

graphical expressions deeply rooted in culture. From this point of view, an isosceles triangle 

is not merely a basic geometrical figure, but a symmetric figure that can be used to generate 

beautiful ornaments, be it a symbol from student's own culture or other cultures. The second 

lecture emphasized the value of multi-cultural education in modern society. The students in 

the class found the subject relevant as they were from different cultural backgrounds.  

The guidance on course readings directed the students towards study, seminar 

discussion and selection of the didactic method to be implemented in their workshop teaching 

practice. In the home task 3 each student was asked to select a certain culture, perform 

individual inquiry into the tradition of ornaments in the culture, and present his/her results in 

class. 
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The lectures in the third part of the course expose the students to the common 

historical, mathematical, and cultural roots of ornaments. The students studied the ways in 

which cultures historically expressed their knowledge, beliefs, arts, moral, laws, and traditions 

by means of visual symbols, most notably, geometric ornaments. Cross-cultural 

communications led to sharing basic symmetric geometrical patterns in the construction of the 

symbols (e.g. regular polygons, circular structures), yet these symbols represent different 

meanings in different cultures. The common instruments for ornament construction were 

compass and straightedge. Inquiry into geometric ornaments from different cultures can be 

used to integrate the study of geometry and multi-cultural education.        

In the discussion of home task 2 the students were impressed by the ethnomathematics 

teacher education model proposed by Presmeg (1998), yet this model does not include a 

component which is essential for our course: to implement the ethnomathematics approach in 

teaching pupils of different cultural backgrounds. In the course of discussion of home task 3, 

we noted the need to direct students on eliciting presumptions from the ornament construction 

procedure, formulation of geometric problems suitable to the pupils' knowledge level, 

verification and correction of proposed solutions, and searching for optimal solutions most 

notably using symmetries. 

The topics, chosen by the students for the home task 3, were related to ornaments from 

the religious traditions (Jewish, Christian, Islamic, Hindu) and ethnic traditions (Japanese, 

Gothic, Ukrainian, Aztec). Some of the topics (Jewish, Christian and Ukrainian) were selected 

based on personal religious and cultural identities, other topics raised from individual 

impressions and preferences (Gothic – due to the student's impression from the Gothic 

architecture in Europe, Hindu – due to the attraction to Rangolis made daily by Hindu women 

with their bare hands, Aztec – as a rare and unusual historic culture). All the chosen topics 

were different. The materials presented came from different sources, such as Internet, books 
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and albums, decorations from historic sites, museums, old and modern religious and ethnic 

artifacts. It is noteworthy to mention that students put great effort into inquiry and found 

authentic and original ornaments. As feedback to their presentations, the students got 

guidelines for preparation of the workshop and evaluation of geometrical problems developed 

from the ornaments. They were instructed to process their acquired knowledge into detailed 

lesson plans.    

The lecture: 'Learning geometry in cultural context: experience of implementation and 

evaluation' was given by Massarwe based on her study of in class experiments. Detailed 

explanation of the curricula, geometric problems, learning activities, results, and research 

findings was given. Finally, in this section, the students practiced in computer aided design of 

ornaments using the program Kaleidomania - a tool for creating symmetric designs and for 

exploring the mathematics of symmetry (Lee, 1999). 

The forth part of the course, its culmination, is a workshop "Joyful learning of 

geometry in the multi-cultural context" for high school pupils. At the beginning of the 

workshop the pupils listened to two lectures: 'Applications of geometry in architecture and 

ornaments' by Verner and 'Geometric symmetries in ornaments' by Bshouty. The lectures 

introduced the subject matter and activities to be carried out in the workshop. Then, each 

student guided a multi-cultural group of pupils to perform the workshop assignment of 

creating a poster on the chosen culture. The posters including designed and constructed 

ornaments, related geometrical problems and solutions, and cultural essays prepared by the 

pupils, were   presented in a multi-cultural exhibition open to the public. 

In the last part of the course, the students practiced educational research skills 

through the analysis of pupils' learning activities and their results, based on the data collected 

during the workshop. The data was collected by each student by means of a questionnaire, 

observations, and posters. The questionnaire was prepared by us and discussed with the 
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students. We also directed them to focus their observations on specific issues. The posters 

were analyzed in class.    

Learning and learning-to-teach activities 

Geometrical construction  

The teacher training course started from learning activities of constructing ornaments 

by means of compass and straightedge. The first construction was the ornament in Fig. 1.  

 

 
Figure 1The ornament constructed in the course  

This ornament was purposely chosen to be the same ornament given to high school 

students in a previous study (Massarwe, Verner and Bshouty, 2010). The construction 

procedure used in the previous study was that of Broug (2010). The procedure steps were 

clear and feasible for the high school students and led to a single solution of a strictly 

determined shape; the problems and inquiry activities were appropriate to their background in 

Geometry. However, in the teacher training course we directed the students towards a deeper 

ethno-mathematical inquiry and upgraded construction activity.  

 
During the analysis and discussion of the ornament properties in class, the students 

found out that the width of the four strips can vary without affecting the general form of the 
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ornament. This fact motivated them to look for an alternative way of the ornament's 

construction which opens the opportunity to select different widths of the strips. The search 

into the historical way of construction led us to the book (Talo, 2000) which presents a 

suitable procedure. The idea behind it is: for every two neighboring intersection points of the 

squares, such as L and T and their midpoint F, designate two points B and D on LT, such that 

FB = FD =mwhere m is a parameter which determines the width of the strips.  

Motivated by this procedure, one student implemented it using computer graphics 

software in a way that enables the change of m while observing the ornament variations. 

Some students' comments were that certain values of  m produced better looking variations 

than others. This led to the discussion of a criterion for the selection of m that results in an 

aesthetic shape. 

The students selected the proportion between YP  and PK  equal to the Golden 

Ratio. The golden ratio is widely considered to be of prominent esthetical value in the eyes of 

artists. At this stage, the geometric problem of determining the value of  m  which 

corresponds to a golden ratio of two specific segments in the strip was posed and solved. It 

turns out that the solution is in close proximity to a real ornament (Talo, 2000). In addition to 

geometrical inquiries into the construction procedure, we engaged the students in proving 

geometric properties of the ornament.   

 
Problem Posing and Solving 
 

In-class discussion indicated that the two quadrilaterals inscribed in the circle (Fig. 

1A) are squares, based on the argument that their diagonals are equal, perpendicular and 

bisect each other. Then, we raised the question whether the two squares are congruent or not? 

The immediate answer of the students was "yes". Their proof was based on congruent 

triangles (the conventional way of geometrical reasoning in school). This was the point at 

which we began introducing the use of geometric transformations. Our initial question aimed 
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at the students' recollection on the geometrical concept of "congruence". It took a while before 

they got to the definition of congruence in terms of rigid motion in the plane. Based on the 

fact that the two squares are congruent, they were asked to determine a rigid motion that 

transforms one square to the other. Thus the term "rotation around the center of the circle" 

came up.  

Then the students were offered to prove several assertions related to the same 

ornament, two of which are presented below:  

Problem 1. Prove that YB1=Y1B  (see Figure 1). 

The students had difficulties to find a proof. We suggested they apply the idea of rotation that 

moves YB1ontoY1B . After some trials, they figured out that the rotation of  180oaround the 

center of the circle O , will do. We still had to guide the students to prove this fact via the 

proposed way of reasoning. 

Solution 
 
A rotation of  180oaround Omoves  C1!C

5
and C

5
!C

1
 (the segment C

1
C
5
 remains in 

place). Also, C
4
C
6
moves toCC

2 . By choice, F1B1 = FB , and thereforeB1! B . Similarly, 

Y
1
!Y .Hence, in the quadrilateralBYB1Y1 , the diagonals are equal and bisect each other. 

Therefore, BYB1Y1  is a rectangle. In particular, YB1=Y1B , and furthermore, YB1 ||Y1B .   

 
 
Problem 2. Let the radius OC of the circle beR . Find m  as a function of R  such that 

YP

PK
= Golden Ratio. 

The discussion in class indicated that the students, being familiar with well-known 

occurrences of the Golden Ratio in nature and arts, did not use it in practice. This problem 

motivated the geometrical inquiry activity with application of congruence and similarity of 

triangles.    
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Solution 
The side of each of the squares inscribed in the circle equals R 2  andCA = AL = R! R 2 . 

To simplify the calculation, we designate CA = a . Therefore, CL = a 2 = R( 2 !1) . !CND

is an isosceles triangle, so !CND =!CDN = 90
0
"
45

0

2
= 67.5

0 . We calculate: 

CN =CD =GL + LB+BD = a 2 + a+m . So, AN =CN ! a = R( 2 !1)+m . 

In the triangle!CAC
1
: CC

1

2

= CA
2

+ AC
1

2

= a
2
+ a+ a 2( )

2

= 4a
2
+ 2a

2
2 :

CC
1

2

= a 4+ 2 2 . The triangles !CLC
1
and !YLB are similar, so

CC
1

YB
=
CL

YL
. Then 

a 4+ 2 2

YB
=
a 2

a!m
and we get that YB = (a!m) 2+ 2 . 

 

The triangle !BDP  is isosceles, and from the cosine theorem we get: 

(2m)
2
= 2 BP ! 2 BP

2
cos(45

0
) . Thus, BP = DP =

2m

2! 2

. Also, 

FP
2

= PB
2

!m
2
=
4m

2

2! 2

!m
2  hence FP =m( 2 +1) . Then, 

PM = FM ! FP = a 2 +m!m( 2 +1) = R( 2 !1)!m 2 . 

The triangle !YBP is right angle triangle in which BP =
2m

2! 2

: and 

YP
2
= YB

2
+ BP

2
= (a!m)

2
(2+ 2)+

4m
2

2! 2
=
2(a!m)

2
+ 4m

2

2! 2
. 
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In the right angle triangle!QKN : 

QK

QN
= sin(67.5

0
)! QK =

2+ 2

2
• QN ! QK =

2+ 2

2
(a"m) 2 .  But PK = QK . 

The square of the sought ratio 
YP

2

PK
2
=

YP

PK

!

"
##

$

%
&&

2

= 2+
4m

2

(a'm)2
, and 

YP

PK
= 2+

4m
2

(a!m)
2

. 

 

Requiring 
YP

PK
=
1+ 5

2
 (the value of Golden Ratio) and substituting to the above equation, 

2+
4m

2

(a!m)
2
=
3

2
+

5

2
.  Solving this equation for m, we get 

m =
!2a( 5 !1)+ 4 2 •a 5 !1

2(9! 5)
= 0.282a = 0.282 R! R

2

2

"

#
$

%

&
' , or m = 0.082R . 

 
Performing and planning inquiry into cultural values of ornaments 

Throughout the course, cultural inquiry activities were coordinated with geometrical 

construction and problem solving. From the beginning, lectures and discussions introduced 

the students into a wealth of ornaments created throughout the world, their historical roots, 

symbolism, and important spiritual role that they play in cultures of nations. The students had 

become more and more interested and personally involved in these issues. They willingly 

shared with us impressions about ornaments from their own and other cultures. They also 

started searching for ornaments vividly and presented them in class. 

 Each student was asked to perform individual inquiry of ornaments while focusing on 

a certain culture. The material was sought from different sources including books and 

historical sites, websites and museum archives, and day-to-day life. One student brought to 

class examples of modern Jewish wedding notations (Ketubahs) decorated by ornaments, and 

this arose another student to describe typical decorations of Islamic marriage contracts (Aqd-
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Nikah). Results of the cultural inquiry into ornaments were presented by each student. 

Feedback provided by the course staff aimed to help the students in developing lesson plans 

for the workshop. It related to the organization of the material, presenting the role of 

ornaments in the culture, the symbolism of the basic geometrical figures and colors.  

In the workshop, each student guided a group of pupils to make inquiry into the 

culture that she/he studied in depth in the course. Students prepared questions that directed 

pupils' inquiry. The questions were related to the role of geometrical ornaments in the culture, 

their historical roots, symbolism and spiritual meaning, and their use in contemporary 

cultures. The pupils followed student’s instructions but every group performed this 

assignment creatively and in its own style. Some pupils chose to put ornaments as a 

background or as a decorative vignette on their poster presentation. All the groups decorated 

their posters with a number of ornaments that they designed in the style of the selected 

culture.  

 
Teaching in multi-cultural context 
 

We emphasized the multi-cultural nature of the course from its first meeting by 

introducing the course staff as a multicultural group which consists of an Arab Christian 

professor of mathematics, Jewish Russian-born professor of technology and science 

education, an Arab Muslim Ph.D. student majoring in mathematics education and a Jewish 

Immigrant M.Sc. student majoring in design education. Students participating in the course 

also were of different backgrounds and cultures.  

Methodical issues and practical experience of teaching multi-cultural groups have 

been discussed throughout the course. From the beginning, when the students shared 

perceptions regarding symbolism and importance of ornaments in their own and other 

cultures, they realized their vague knowledge of each other culture.  
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The discussion evoked students' curiosity and motivated self-directed inquiry in 

different ways. The students brought to class traditional clothes with hand-weaved ornaments, 

photographs of ornaments decorating their houses as well as from historical and religious 

sites. On one hand, the course gave them an opportunity of acquaintance with other cultures, 

and, on the other hand, the course engaged the students, as teachers of multicultural groups of 

pupils. In this way, each student experienced excitement seeing that other students were 

interested to hear and learn about his/her culture. This aroused the students' spirit of pride for 

their cultural heritage.  

In the course, the students selected a specific culture for deep inquiry to be presented 

to high school students at the workshop. Notably, most of the students chose a culture other 

than their own. The students discovered surprising symbolic originalities and commonalities 

of ornaments in different cultures. One of the commonalities is the presence of the hexagonal 

star in original Hindu, Jewish, Christian, and Islam ornaments (see Figure 2) while in each 

culture it carries a different symbolic meaning. Such commonalities and originalities inspired 

the atmosphere of pluralism.    

 
Figure 2 Ornaments from different cultures based on hexagonal stars 
 

The feedback that was given to the student, by the staff, when he presented his material in the 

class helped him to form a lesson for the workshop.  

Discussion and conclusions  
 

Follow-up of the course indicated that students' motivation and desire to make a deep 

inquiry in both mathematical and cultural aspects of ornaments increased. The students said 
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that the more they inquired the geometrical properties and cultural meaning of ornaments, 

they became more active and interested in the subject. We observed creative performances 

demonstrated in innovative works of some of the students. This is expressed in constructing 

new conventionalized ornaments, discerning interesting geometrical problems related to these 

ornaments and finding different approaches to solve them. Most of all, a conceptual change in 

the perception of geometry happened. The students became aware of ornaments in their 

environment, seeing them not only as decorations, but as culturally meaningful geometrical 

patterns possessing interesting geometric transformations and symmetries. 

In the written interviews at the end of the course, the students noted its significant 

impact. Practice with compass, straightedge and geometric transformations helped to deepen 

their understanding of geometry and led them to look for geometrical rather than 

trigonometric solutions. The students developed skills of construction of ornaments and proof 

of their properties via geometric transformations. The students also gain skills of and 

motivation to teaching geometry in cultural context. Dealing with ornaments gave them an 

opportunity to enjoy the beauty of geometry. The students pointed that due to in-class 

discourse they became more acquainted with their own culture, other cultures and 

commonalities across cultures. The students expressed openness and said that the course 

raised awareness to their ethnic culture and readiness to accept the "Other" as equal yet 

different. Moreover, they expressed willingness to promote multi-cultural education.    

 
Reflections of the school pupils participated in the workshop are summarized below:   

• The majority of the pupils (82.9%) reported, that the first time they were exposed to 

cultural applications of geometry was at the workshop. 

• The majority of pupils noted the importance of integrating applications from the history 

and culture of their own nation (77.1%) and other nations (77.4%) in the geometry 

course. 
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• The pupils mentioned that learning geometry with cultural applications can significantly 

help them to understand geometry concepts (90.0%), to reveal geometrical properties 

(88.6%) and to prove them (80.0%). 

• Through the participation in the multicultural groups, the pupils got familiar with other 

cultures (78.6%) and better understood the way other people think (80.0%) .   

  

From the Technion course “Teaching Geometry in Cultural Context” propagated a workshop 

"Geometry of Ornaments" conducted in 2008-2009 in one of the Israeli Arab teacher colleges.  
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