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ABSTRACT 

One of the current challenges in mathematics education is how to link school 

mathematics to students' everyday activities to improve the quality of the students' 

educational experience. Drawing ideas from scholarship in ethnomathematics, this study 

describes some of the mathematical practices of kente weavers and concludes with 

discussion of classroom implications that have the potential to enhance mathematics 

teaching in Ghana using kente weaving. 

The study employed the techniques of Yin's (2003) case study and Wolcott's 

(2008) ethnographic approaches to qualitative data collection to unravel the 

mathematical practices of the kente weavers. A diverse and purposeful sample of 15 

kente weavers [ 10 from Bonwire Ashanti region and 5 from Agotime Volta region] and 

5 mathematics teachers in Bonwire (Ashanti) were selected to represent a range of 

weavers as these helped expose weaving patterns. The various stages and weaving 

patterns were observed to identify mathematical choices and reasoning these choices 

conveyed. It was followed by both informal and semi-structured interviews of the 15 

kente weavers in the kente industry. A series of meetings were organized for the 5 

mathematics teachers in Bonwire to discuss some potential classroom implications of 

the mathematical practices of the kente weavers. 

As I described the mathematical practices of the weavers, I placed more 

emphasis on three of the six items on Bishop's list for identifying of mathematical 

practices in cultures - counting, measuring, and designing (Bishop, 1988) - because 

the data provided relatively little insight on the other three items in the list - locating, 

explaining, and playing. Evidence of mathematical practices of the weavers indicated 
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that irrespective of the mathematical experience of the weavers, they all employed a 

certain level of informal mathematics ( counting, measuring, and designing) in the 

discharge of their duties as weavers. However, the level of mathematics employed in 

weaving a particular pattern depends on the complexity of the pattern. 

iii 



DEDICATION 

I dedicate this dissertation to God Almighty for His protection, care, love, and 

favour throughout the journey of the PhD program. I also dedicate this work to Gifty, 

Emmanuel, Chris, Emily, Cynthia, Prince, George, Nana, Kobe, and all those who 

helped in one way or the other to make this work successful, not forgetting all the 

participants I worked with. 

iv 



ACKNOWLEDGEMENTS 

I would like to extend my sincere gratitude to Dr. David Wagner, advisor and 

committee chair, for his support and guidance through this process. In fact the entire 

PhD experience has been possible because of the tremendous support and 

encouragement of Dr. Wagner. Dave, I say a big thanks to you. 

I would also like to extend my gratitude to Dr. John Grant McLoughlin and Dr. 

Evie Plaice ( committee members) for their insightful comments and suggestions. 

I would like to thank the Bonwire Kente Weaving Centre, Bonwire Kente Tourist 

Centre, the authorities, and all the weavers in the two centres for allowing me to conduct 

this research study within their centres and also educating me through this study. 

My special thanks go to all the participants I interacted with during the study 

who are not connected to the two weaving centres but helped me one way or the other, 

especially, Nana Adubofour, Nana Akwasi Gyamfi, and Nana Ofori. Agotime Kente 

Weavers Association in Kpetoe cannot be left out in this direction. 

I would also like to thank all the teachers who devoted their precious time in 

helping me to describe the mathematical practices of the weavers and to think about 

classroom implications. 

Lastly, I would like to thank my family and friends: Gifty, Emmanuel, Chris, 

Emily, Kobe, George, Prince, Cynthia, and all who supported me in one way or the 

other towards the achievement of this great goal. 

V 



Table of Contents 

ABSTRACT ......................................................................................... ii 

DEDICATION ................................................................................................................. iv 

ACKNOWLEDGEMENTS .............................................................................................. V 

Table of Contents ............................................................................................................. vi 

List of Figures .................................................................................................................. xi 

Chapter One Introduction .................................................................................................. 1 

Background of the Study ............................................................................................... 1 

Statement of the Problem .............................................................................................. 4 

Purpose of the Study ..................................................................................................... 7 

Context .......................................................................................................................... 7 

Research Question ......................................................................................................... 8 

Delimitations ................................................................................................................. 8 

Significance of the Study .............................................................................................. 9 

Organization of the Study Report ............................................................................... 13 

Chapter Two Ethnomathematics Program: A Theoretical Orientation .......................... 15 

Introduction ................................................................................................................. 15 

Definition of Ethnomathematics ................................................................................. 16 

Early History of the Ethnomathematics Program ....................................................... 22 

Philosophical stance of the Ethnomathematics Program ............................................ 27 

Socio-cultural Perspectives, Situated Cognition, and Ethnomathematics .................. 29 

Vl 



Some Critiques of the Ethnomathematics Program .................................................... 33 

Examples of Ethnomathematics .................................................................................. 41 

Contextual Framework ................................................................................................ 50 

Saxe's (1991) model versus Bishop's (1988) model of mathematical activities in a 

cultural context ............................................................................................................ 51 

Conclusion .................................................................................................................. 53 

Chapter Three Methodology ........................................................................................... 55 

Introduction ................................................................................................................. 55 

Theoretical Orientation ............................................................................................... 5 5 

Methodological Framework ........................................................................................ 59 

Direct Observation ...................................................................................................... 70 

Participant Observation ............................................................................................... 71 

Interviews .................................................................................................................... 7 4 

Documentation/ Archival Records ............................................................................... 77 

Physical Artifacts ........................................................................................................ 79 

Seminar ....................................................................................................................... 79 

Ethical Considerations ................................................................................................ 81 

Validity and Reliability of Data .................................................................................. 81 

Data Analysis .............................................................................................................. 83 

Conclusion .................................................................................................................. 84 

Chapter Four Education in Ghana ................................................................................... 85 

Introduction ................................................................................................................. 85 

Vll 



Ghana Educational System in Pre-Colonial Era ......................................................... 87 

Ghana Education System in Post-Colonial Era ........................................................... 88 

Reform in Education in Ghana .................................................................................... 91 

Free Compulsory Universal Basic Education (FCUBE) ............................................. 93 

Constitutional Framework on Education in Ghana ..................................................... 96 

Millennium Development Goals (MDGs) .................................................................. 97 

Current Education System in Ghana ......................................................................... 101 

Teacher Education in Ghana ..................................................................................... 103 

Challenges of Teacher Education in Ghana .............................................................. 106 

Mathematics Education in Ghana ............................................................................. 108 

Mathematics Associations ......................................................................................... 114 

Conclusion ................................................................................................................ 116 

Chapter Five Kente Weaving in Ghana ......................................................................... 118 

Introduction ............................................................................................................... 118 

Historical Background . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 118 

Processes of Kente Weaving ..................................................................................... 123 

Aesthetics and Usage ................................................................................................ 136 

Materials and Tools ................................................................................................... 13 8 

Symbolic Representation .......................................................................................... 14 7 

Meaning of Colours .................................................................................................. 148 

Kente Festivals .......................................................................................................... 151 

Conclusion ................................................................................................................ 152 

viii 



Chapter Six The Mathematical Practices of Kente Weavers ........................................ 153 

Introduction ............................................................................................................... 153 

School Education and Mathematics Leaming Experience of Participants ............... 155 

Mr. Akoto .............................................................................................................. 155 

Nana ...................................................................................................................... 158 

Mr. Agyei .............................................................................................................. 162 

Mr. Akuamoah ...................................................................................................... 165 

Miss Eno ............................................................................................................... 167 

Miss Adiza ............................................................................................................ 170 

The Mathematical Practices of the Weavers ............................................................. 176 

a. Counting ............................................................................................................ 179 

b. Measuring .......................................................................................................... 187 

c. Designing .......................................................................................................... 193 

Other Mathematical Applications ............................................................................. 201 

a. Geometry ........................................................................................................... 201 

b. Sets .................................................................................................................... 202 

Some Mathematical Extensions ................................................................................ 208 

Conclusion ................................................................................................................ 209 

Chapter Seven Discussion ............................................................................................. 211 

Introduction ............................................................................................................... 211 

Research Question ..................................................................................................... 211 

An Account of the Mathematical Practices of the Kente Weavers ........................... 212 

Classroom Implications ............................................................................................. 216 

lX 



Reflections ................................................................................................................. 222 

Limitations ................................................................................................................ 227 

Future Research and Implications ............................................................................ 228 

References ..................................................................................................................... 230 

Appendices .................................................................................................................... 245 

Curriculum Vitae 

X 



List of Figures 

Figure 1 Rolls of Yams ................................................................................................. 124 

Figure 2 Warp Mill (Frefre) .......................................................................................... 125 

Figure 3 A weaver warping his yams ........................................................................... 126 

Figure 4 Raddle (Asatia) ... ..................................................................... 126 

Figure 5 Heddie (Asanan) .... ........................................................................................ 127 

Figure 6 Heddie (Asanan) ............................................................................................. 128 

Figure 7 Reeding in Process .................................................................... 128 

Figure 8 Yams tied up after Reeding ............................................................................ 129 

Figure 9 Beaming (Ntwensuo) ...................................................................................... 130 

Figure 10 Beaming (Yarns tied up to Ayasedua) .......................................................... 131 

Figure 11 Tie Up ........................................................................................................... 132 

Figure 12 Plain-Weave .......................................................................... 132 

Figure 13 Design-Weave ............................................................................................... 133 

Figure 14 Master Weaver working on his kente cloth .................................................. 133 

Figure 15 Diagram showing the various parts of the loom ................................. 133 

Figure 16 Different kente strips ............................................................... 135 

Figure 17 Joining of kente strips ................................................................................... 136 

Figure 18 Photographs of people wearing kente cloth during Bonwire Kente Festival 

2010 ............................................................................................................................... 138 

Figure 19 Treadles and Pulleys ..................................................................................... 139 

Figure 20 Shuttle with Bobbin ...................................................................................... 140 

Figure 21 Asakuntu ....................................................................................................... 141 

xi 



Figure 22 Sley ............................................................................................................... 141 

Figure 23 A weaver sitting in the loom demonstrating how she weaves different 

patterns ............................................................................................. 142 

Figure 24 Showing two sets ofheddles ........................................................................ 143 

Figure 25 Sisal Bag ....................................................................................................... 144 

Figure 26 Tie Up ................................................................................. 144 

Figure 27 Wefting ....................................................................................................... 145 

Figure 28 Emmaada ............................................................................. . 150 

Figure 29 Mr. Akoto sharing his weaving experiences with the researcher ................. 157 

Figure 30 Nana explaining to the researcher some mathematical concepts ( counting, 

measuring, and designing) ............................................................................................ 161 

Figure 31 Mr. Agyei describing weaving process to the researcher ............................. 165 

Figure 32 Mr. Akuamoah explaining the application of school mathematics in kente 

weaving which are counting, measuring, and designing ............................................... 167 

Figure 33 Miss Eno doing what she likes doing best .................................................... 169 

Figure 34 Miss Adiza weaving one of her favourite patterns ....................................... 172 

Figure 35 A weaver putting yams into the heddles ......................................... 179 

Figure 36 A weaver putting the yams into the beater ................................................... 180 

Figure 37 A weaver showing how he does counting at the ends (edges) of the strip ... 181 

Figure 38 A weaver designing his pattern ..................................................................... 186 

Figure 39 Nana explaining how he measures ................................................ 189 

Figure 40 Nana using the foot to measure .................................................................... 190 

xii 



Figure 41 A weaver showing the size of foot ................................................ 189 

Figure 42 A weaver relating the size of foot to number of patterns ............................. 190 

Figure 43 Aligning the strips together before sewing them together ............................ 192 

Figure 44 Ohene Aforo Hyen ........................................................................................ 194 

Figure 45 Fatia Fata Nkrumah ..................................................................................... 195 

Figure 46 Sika Fre MogJJa ........................................................ ..................................... 197 

Figure 47 A weaver demonstrating how he designs his patterns in the cloth ............... 200 

Figure 48 M'akoma So Ade ........................................................................................... 200 

Figure 49 N"kyerewie ..................................................................................................... 202 

Figure 50 Sika Futuro ................................................................................................... 203 

Figure 51 Oyokoman ..................................................................................................... 204 

Figure 52 Adwini Asa .................................................................................................... 206 

Figure 53 Nana discussing the classroom implications of N"kyerewie pattern with the 

researcher ...................................................................................................................... 218 

Figure 54 Discussions with Barfi and Ameyaw on some classroom implications of Nnua 

ntoma ............................................................................................................................. 220 

Xlll 



Background of the Study 

Chapter One 

Introduction 

Ghana, one of the third world countries in sub-Saharan Africa, is located 

between Togo, La Cote d'Ivoire, Burkina Faso and the Gulf of Guinea. It has an area of 

about 238,538 sq. mi. The 2010 national population and housing census in Ghana 

showed an estimated population of 24 million ( 49% male, 51 % female) with an annual 

growth rate of 1.9% and a population density of 88/sq.km (247/sq. mi. 238,537 sq.km 

(about 92,456 sq. m)) [Ghana Government Official Portal, 2010]. In 2009, Ghana's 

GDP was estimated at US $15.51 billion with a real GDP growth rate of3.5% and per 

capita GDP of US $671. The government of Ghana's spending on education has risen 

from 1.5% to 3.5% of GDP since 1987, with about 67% of the spending on education 

going into basic education (Bureau of Public Affairs, 2010). Further detailed 

information on Ghana can be read from the third chapter. 

In an attempt to develop the workforce base of the country to achieve the status 

of a middle-income country by the year 2015, Ghana's educational system has gone 

through numerous reforms since the 1980s. Recent among them was the reform 

embarked upon in the year 2007 which sought to equip the young people of Ghana with 

the requisite skills to meet the challenges of the 21st century. This reform sought to build 

a strong foundation and introduce pupils to literacy, numeracy, creative arts, and 

problem-solving skills [Ghana Education Reform (GER), 2007]. The GER 2007 



comprises eleven years of Free Compulsory, Universal Basic Education (FCUBE). The 

FCUBE is made up of two years of kindergarten, six years of primary school and three 

years of junior high school. Students proceed after the junior high to a four-year senior 

high school with options in General Education, Technical and Vocational Education, 

Business, and Agriculture Education, which subsequently prepare these high school 

graduates for tertiary institutions or the job market. More comprehensive information on 

education in Ghana can be found in Chapter four. The adoption of these reforms has its 

own consequences on the teaching and learning of mathematics both at the basic and the 

high school levels against the backdrop of a generally negative perception of students' 

attitude towards the learning of mathematics. These reforms have led to an intense 

pressure from different sectors of the country on teachers to make the teaching and 

learning of mathematics more relevant to students' daily activities, most especially out

of-the-classroom activities. In line with this development, the Mathematics Association 

of Ghana, during its annual conference in 2008 at Abesim, ( a suburb of Koforidua in the 

Eastern Region of Ghana) has decided to find practical ways (including the use of games 

and puzzles) of meeting the challenges of the educational reforms in the mathematics 

curriculum (Nsiah-Gyabaah, 2008). These discussions included possible ways of 

relating mathematics teaching to the culture of the students to improve the quality of the 

students' educational experience as well as increase the interest of the students in the 

learning of mathematics. 

In a related development, a retired mathematics lecturer, Professor Francis 

Allotey, has called on policy-makers to appreciate mathematics as a subject relevant to 

national development. He lamented, "Mathematics has not been seen as a problem-
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solving subject but rather as a subject of symbols and signs" (Ghana News Agency, 

2009, p.2). He made this call when he was addressing delegates of the Ghana 

Mathematics Society annual congress at the University of Education, Winneba, under 

the theme Developing Mathematical Talents in our Educational System. He concluded 

by pointing out that the myth of fear surrounding the study of mathematics is a result of 

the way it is taught (Ghana News Agency, 2009). 

Again a recent call for the teaching and learning of mathematics to be 

demystified through the introduction of more student-friendly and innovative methods 

points to the fact that the teaching and learning of mathematics in Ghana has not 

attained the needed heights in this technological era. In her address to the conference of 

the Mathematics Association of Ghana at the University of Development Studies, Wa 

campus in 2012, the Minister for Environment, Science, and Technology, Ms Sherry 

Ayitey, acknowledged the fact that as an engine of growth of any economy, 

mathematics teaching and learning should develop training modules that will help 

produce more science and mathematically centered specialists for the teaching of 

science and mathematics (Ghana News Agency, 2012). This calls for a more realistic 

approach to the teaching and learning of mathematics including using students' socio

cultural background as a starting point for enriching the students' classroom experience. 

The potential inclusion of these socio-cultural aspects drew my attention to the 

research in ethnomathematics. In particular, I saw some mathematics potential for 

studying kente weaving in the Ashanti and Volta regions of Ghana. Drawing ideas from 

previous research in ethnomathematics, my ethnomathematical study describes some 

mathematical practices in the weaving. In my concluding discussion I consider 
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classroom implications that might support mathematics teaching in Ghana using kente 

weaving in the Ashanti and Volta regions. This study, apart from examining the 

mathematics in kente weaving, also served as a basis for interpreting the relationship 

between school mathematics and culture as well as providing a basis for considering 

some potential classroom implications for curriculum developers, teachers and teacher 

educators especially in Ghana in the teaching of mathematics. 

Statement of the Problem 

The GER 2007 aimed at improving the quality of educational curriculum Ghana 

inherited from its colonial masters some decades ago. The GER 2007, notwithstanding, 

has its own setbacks in its implementation thereby putting untold pressure on 

mathematics teachers as to the kind of instructional practice to employ to enhance the 

teaching and learning of mathematics. 

The publications of Trends in International Mathematics and Science Study 

(TIMSS) 2003 Technical Report (Mullis, Martin, and Chrostowski, 2004) and TIMSS 

2007 Technical Report (Olson, Martin, and Mullis, 2008) in which Ghanaian students 

occupied the last but one position out of the 46 countries that participated in the 

mathematics category for eighth grade students is a cause for concern and calls for 

research into the instructional practices that can best suit Ghanaian students to improve 

the quality of their educational experience. 

The poor performance may well be a result of curriculum that does not connect 

to the culture of Ghanaian children. A solution to such an abysmal performance of 

Ghanaian students in both local and international assessments may be the adoption of 
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pragmatic procedures in the teaching of mathematics with emphasis on students' socio

cultural background. This implies employing ethnomathematical strands in the teaching 

and learning of mathematics with an emphasis on kente weaving, for example. 

In addition, the rich cultural base of Ghana gives cause to examine the potential 

mathematical practices that are embedded in these cultural traditions and how they can 

be used to enhance students' learning of mathematics. Ethnomathematical research has 

indicated that cultural practices/activities such as basketry, pottery, weaving, hair 

braiding, games, and language are known to employ a significant amount of informal 

mathematics but we hardly recognize such mathematics in these practices/activities to 

the benefit of our learners. In her study into the mathematics involved in styling hair into 

"cornrow" patterns, for example, Gilmer (2001) found significant enthusiasm in 

cornrow patterns as a way of engaging and stimulating the interest of African American 

females in geometry. In similar research to investigate how hair braiding and hair 

weaving enterprises can contribute to the teaching and learning of mathematics, Gilmer 

and Porte ( 1998) found that cultural values form the basis of hair braiding and weaving 

traditions in African-American communities and the creative use of geometrical patterns 

of hair styles. A current development in mathematics education is the realization that 

when mathematics is taught making use of the students' cultural practices, it helps the 

students feel included and motivated to learn because they understand better what is 

taught (Gay, 2000). 

Indigenous practices are given necessary attention when it comes to 

ethnomathematics, as the mathematical ideas embedded in these practices are unveiled. 

This gives joy and enhances maximum participation of students from these Indigenous 
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cultural groups. Mathematics is a language expressed in symbols; language is also an 

aspect of culture and culture encompasses religions and arts of minority groups who 

have been neglected in the teaching and learning process. 

Recent research by Adabo (2008) indicated a low interest in the use of 

calculators by Ghanaian junior and high school students in the Ashanti region of Ghana. 

This low interest in these schools might be due partly to cultural practices as most of the 

students might not be accustomed to this gadget or possibly the software may not be 

culturally suitable for their learning of mathematics. There are a lot of cultural practices 

which are mathematical or have some mathematical components such as counting, 

sorting, ordering, weighing, and measuring (Bishop, 1988), which are done in radically 

different ways than those which are commonly taught in the mathematics classrooms. 

There are other cultural practices in Ghana such as games, bead making, weaving, and 

language which have mathematical aspects and hence might encourage students' 

learning of mathematics but these practices have not yet been explored by researchers in 

mathematics education in Ghana. 

Another recent study (Aboagye, 2008) on the perceptions, attitudes and 

demographics of students and their effects on mathematics achievement in Ghana using 

the Trends in International Mathematics and Science Study (TIMSS) 2003 Technical 

Report (Martin, Mullis, and Chrostowski, 2004) revealed that there is a very high impact 

of the language spoken at home on students' mathematics achievement in Ghana for 

eighth grade students. The inability of students in Ghana to excel in international 

examinations may be due partly to the fact that both the curriculum and instructional 

practices employed by teachers are purely foreign, with little or no attention given to the 
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cultural background of the students. Hence there is a need to look at a broad 

conceptualization of mathematics teaching that allows the inclusion of students' socio

cultural backgrounds in the teaching process. 

Purpose of the Study 

The purpose of this study is to develop a substantive description of the 

mathematical practices of kente weavers to open up the consideration of its classroom 

implications in order to improve the quality of students' educational experience in 

Ghana. The techniques of Yin's (2003) case study and Wolcott's (2008) ethnographic 

approaches were used to generate in-depth descriptions and explanations of the 

mathematical practices of the kente weavers. The study also aims at throwing more light 

on the current debate in mathematics education research that questions the value of 

ethnomathematics as a program of research. This study also highlights the need to make 

school mathematics meaningful to students (Masingila, 1995; Shirley, 1995) as well as 

giving recognition to the use of mathematics outside the school context (NCTM, 2000) 

through kente weaving. 

Context 

This study examined kente weaving in the Ashanti and Volta regions of Ghana. 

The study looked at the weavers' educational background, demographics, gender 

disposition, religion, and how these factors affected their weaving patterns. The 

techniques of weaving different kente patterns and their mathematical implications were 

considered. For example, what was it to convert a one-dimensional (yam) into a two

dimensional ( circle or square) in the course of weaving the various patterns? I visited the 
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National Arts Center in Accra and the Manhyia Palace in Kumasi, all in Ghana, where I 

examined some of the kente products, noticing the different patterns and their 

contribution to the education and economic development in Ghana. However, the core 

of my data collection was observation, interviews (informal and formal), archival 

records, and videotaping/audiotaping. I interviewed some weavers in the different parts 

of the two regions regarding different characteristics such as belief system, religious 

affiliation, educational background, age, gender, and so on during the data collection 

process. I interacted with mathematics teachers and other interest groups such as 

community leaders, sub-chiefs, and kente sellers in the process of understanding and 

connecting the mathematical practices of the weavers and the classroom implications for 

Ghanaian students. 

Research Question 

The main question that guided this study was: What mathematical concepts or practices 

are involved in the weaving of kente cloth? As I made attempts to answer the question 

above, I was also curious in understanding whether and how the kente weaving patterns 

differ with respect to demographics, religion, culture, and educational background. 

Delimitations 

1. The number of participants was limited to 15 kente weavers, though there are 

many individuals involved in the kente weaving industry). 

2. The composition of the research partners was made up of adult, youth, males and 

one female, and literate (people with formal education) and non-literate (people 

without formal education). In Ghana people often refer to a category of semi-
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literate people, it is my experience that so-called non-literate people have a range 

of literacy skill albeit below the level to be considered literate. Thus I conflate 

semi-literate and non-literate categories as they are often used in Ghana. The 

views of semi-literate weavers (weavers with limited reading and writing skills) 

could have been solicited in isolation, but I decided to incorporate the views of 

semi-literate weavers into the views of non-literate weavers because of the 

challenges relating to distinguishing between the two categories. Throughout this 

dissertation, when I use the term non-literate, I refer to people with limited 

literacy, including people who would be called non-literate and semi-literate in 

Ghana. 

3. Observations, interviews (semi-formal and informal), and videotape and 

audiotape recordings were the main data collection instruments though there 

were other methods such as archival records and other documentation which 

could have served as data collection instruments. 

4. Semi-structured interviews were limited to 45 minutes per person in order not to 

take too much time of the weavers. 

5. The mathematical practices of the weavers were central and interpreted in the 

weavers' context and mathematics education framework using three of Bishop's 

( 1988) items. 

Significance of the Study 

The scholarly community is the main audience for this study as it adds to the 

body of knowledge of the ethnomathematics. The awareness and acceptance of the 
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differences in relation to culture, economy, background and gender and also giving 

every student the opportunity to understand, participate in and appreciate mathematics in 

a contemporary society should be the goal of any educational institution. This is very 

important to Ghanaian students as more attention is shifted to the consumption of made

in-Ghana goods and also the desire to encourage students to make the maximum use of 

their environment. 

This ethnomathematics study will make it possible to allow students to see the 

different kinds of mathematics that can be learnt from their immediate environment, 

especially those students from the towns where most of the weaving takes place. It is an 

opportunity for Ghanaian students to relate to and practice school mathematics at home 

and also appreciate mathematics in their communities. I believe most students would be 

encouraged and motivated to learn mathematics when they see the mathematics derived 

from their own cultural experiences. D' Ambrosio (2001a) highlighted that the 

mathematics taught in many classrooms has practically nothing to do with the world that 

children are experiencing. Ghana's experience is no exception. The mathematics 

curriculum in Ghana is disconnected from what Ghanaian children are experiencing and 

this hinders their full participation in the world in which they live and what is taught to 

them at school. This study serves as a starting point for revealing and describing the 

truth about the world in which students find themselves. 

An ethnomathematics study of this nature may expose students to learning based 

on their previous experience. Students' familiarity with the practices of kente weaving 

gives them the needed opportunity upon which to build on their school mathematics 

learning; likewise the teachers who teach these students. As the teachers know the 
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previous experience of their students, they can structure their lessons to suit the 

students' needs to enhance learning. 

Also, the constructivists' point of view is that meaningful learning occurs only 

when children actively construct new experience and connect it to their prior knowledge 

(Crawford, 1996); an ethnomathematical approach to teaching and learning (a situation 

which allows students to construct their learning in their environment) would be a 

worthwhile approach to teaching mathematics in Ghana to support students' success. 

This study may also present opportunities for a connection between mathematics 

taught at school and other subjects they learn at school. In her research on "people who 

live in round houses," Zaslavsky (1989, p. 2) gave examples of how to "bring the world 

into the mathematics classrooms" (p. 2). She elaborated on activities that encourage 

students to think beyond their own unique culture and integrate mathematics with social 

studies, art and other subjects as students try to explore the concepts of shape, size, area, 

and perimeter. Making connections with the mathematics the students learn at school to 

other subjects is relevant to the holistic development of the students. 

My experience as a mathematics teacher over the years revealed to me that most 

students in Ghana do not see the inter-connections other subjects have with mathematics 

as these students see mathematics as a requirement they need for academic progression, 

and hence this lack of connection creates a gap between mathematics and other subjects. 

This ethnomathematical study may help bridge that gap as it reveals the link between 

culture, beliefs, and aesthetics to school mathematics. 

This study aimed at encouraging meaningful interaction between the students, 

teachers, and kente weavers. The symbolic interactionism theorist, Blumer (1969) 
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argued that meaningful learning is constituted as individuals interact with one another in 

a society. This has the tendency of advancing the students' argumentation ability, 

enhancing their intellectual autonomy, and increasing their mathematical confidence 

needed to excel mathematically. The engagement of students in symbolic activities 

[ counting, locating, measuring, designing, explaining, and playing, (Bishop, 1988)] 

which are all evident in kente weaving would help students' mental development and 

subsequently serve as a fundamental starting point for learning school mathematics. 

I believe that the outcome of an ethnomathematical study of this nature may 

have an impact on classroom engagement if applied to classroom practice and hence 

may help to reduce the rate at which students adopt the prescribed procedures of rote 

learning where students learn complex and difficult algorithms (areas, perimeter, and 

volume of objects) without a deeper understanding of what they learn as a result of non

use of concrete materials. As students explore the mathematics involved in kente 

weaving and relating to some of the concepts of school mathematics, I expect that they 

would understand the procedures involved in deriving these algorithms better. 

The contribution of the non-literate weavers to education is acknowledged and 

respected by both community members and the literate community (mathematics 

educators in particular). The contributions of these non-literate weavers in the 

communities of kente weavers who formed an integral part of the sample, which I 

observed and interviewed, were recognized through data collection (interviews and 

observations). This subsequently made their contribution to the teaching and learning of 

mathematics in Ghana known through the analysis of data from participants involved in 

the study. Such a group of people (non-literate kente weavers) might have not thought 
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they had a role to play in shaping the teaching and learning of mathematics in Ghanaian 

schools. 

The study might be a motivation to other people who are involved in different 

traditional occupations such as pottery, carving, and basketry who have not thought that 

there is mathematics in their activities or that they have some role to play in enhancing 

the teaching and learning of mathematics in Ghana. 

Finally, this study builds on the literature base of research in mathematics 

education in general as well as the ethnomathematics program in particular. 

Organization of the Study Report 

The study is presented in seven chapters. This first chapter, which is the 

introduction of the study, explains the background of the study, outlines the study 

objectives, purpose of the study, and the organization of the report. Chapter two 

describes the scholarly work on the ethnomathematics research program that I have 

considered based on their relevance to my work, some criticisms of the 

ethnomathematics program, and my response to such criticisms. 

The third chapter examines the methodological framework I chose for the study. 

The fourth chapter describes education in Ghana, focusing on the nature of mathematics 

education and its limitations. Chapter five reports on the history and origin of kente 

weaving in Bonwire and Agotime, the tools and equipment used in the kente weaving 

industry, and the processes of weaving kente. The analysis or description of the 

mathematical practices of kente weavers in Ghana based on data collected is the content 

of the sixth chapter. This analysis or description was based primarily on three of 
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Bishop's list of six mathematical evidences in different cultures. The application of only 

three of Bishop's mathematical evidences is because the other three items in his list 

were relatively underrepresented in the data. Those evidences used were counting, 

measuring, and designing. The other three evidences that were not applied in the 

analysis were playing, locating, and explaining. This chapter further examines other 

mathematical applications from kente weaving as a result ofmy observations, interviews 

with weavers, discussions with mathematics teachers, and makes connections to 

personal experience as a mathematics educator and a researcher. 

Chapter seven considers some classroom implications of kente weaving based on 

the outcome of the series of meetings with teachers and also make connections with my 

experience as a mathematics educator. This chapter concludes with limitations of the 

study and recommendations for possible improvement for mathematics teaching and 

learning in Ghana. 
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Chapter Two 

Ethnomathematics Program: A Theoretical Orientation 

Introduction 

This chapter examines some of the scholarship of the ethnomathematics program 

and its underlying principles as a way of justifying this study. In this chapter, I will also 

be drawing inferences from scholarship on workplace mathematics, because I see it as 

another form of ethnomathematics, which might be different from Indigenous 

mathematics but necessary for this study. Though research in ethnomathematics is 

gaining roots in the current scholarship in mathematics education, there are some 

criticisms to this program. I respond to these criticisms later in the chapter before 

concluding with a comparison of Bishop's (1988) and Saxe's (1991) models as a basis 

for describing the mathematical practices of the weavers in this study. 

Pais (2011) attributes the growth in scholarly interest in the mathematical 

practices of people from diverse cultures as a result of an increase in globalization. 

Having taught mathematics at both high and middle schools for about seven years 

exposed to me that most students see mathematics as an abstract subject where one's 

success is based on the ability to memorize complex formulas and the ability to 

reproduce them as requested. 

It is also very uncommon to find teachers teaching mathematics as a 

contextualized reflection of the history and culture of the people. There is little or no 

connection between the mathematics that is taught in the school and students' informal 

mathematics arising out of their daily activities. In this regard, there is the need for 
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teachers to bridge that gap and create such a situation where students will embrace 

mathematics as a product of what goes on in their various communities and using that 

mathematics to solve problems in these communities. 

This study takes a socio-cultural approach to learning and focuses on students' 

experience (through participation) in a culturally organized practice. 

Definition of Ethnomathematics 

Ethnomathematics has emerged as a new conceptual discourse among 

mathematics and cultural educators with its definitions debated extensively in scholarly 

journals and academic forums. Notable among the scholars is Ubiritan D' Ambrosio who 

is considered in mathematics education circles as the "father" or "originator" of the 

ethnomathematics program. 

D 'Ambrosio introduced the term ethnomathematics in his keynote address at the 

5th International Congress on Mathematics Education (ICME-5) in Adelaide in 1984. 

Subsequently, different scholars in the field of mathematics education have added their 

voices to the essence of including a cultural aspect of mathematics to the school 

curriculum, hence the widespread research into the ethnomathematics program. Various 

attempts have been made towards finding an appropriate definition for the term and 

what should be classified as ethnomathematics with regards to building on 

D 'Ambrosio's view of mathematics education in a contemporary world. Prominent 

among scholars and educators contributing to definitions of ethnomathematics were 

Paulus Gerdes, Marcia and Robert Ascher, Alan Bishop, and Claudia Zaslavsky. 
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Though the fundamental framework for my study was based on D'Ambrosio's 

definition of ethnomathematics, this study builds on the theoretical orientations of 

Zaslavsky's approach because this study does not focus on just the mathematical 

practices of the kente weavers; emphasis was also based on classroom implications to 

enhance students' learning. Each of the aforementioned scholars' and educators' 

versions of the ethnomathematics program was based on what they considered to be 

mathematics, their cultural orientation, and the audience at which the subject was 

directed. 

D' Ambrosio has given several different descriptions of the ethnomathematics 

program since he first introduced the term in 1984. In his keynote address to the ICME 

in Adelaide in 1984, he defined the term ethnomathematics to refer to the way different 

people "mathematize," which includes counting, measuring, relating, and classifying. 

This, he said, involves the use of jargons, codes, practices, and knowledge. D' Ambrosio 

was trying to define ethnomathematics to examine how different people use 

mathematics. Around the same time, D 'Ambrosio ( 1985b) also defined 

ethnomathematics to describe it as distinct from the mathematics that is taught and 

learned in schools ( academic mathematics). He pointed out that: 

"We call ethnomathematics the mathematics which is practiced among 

identifiable cultural groups, such as national-tribal societies, labour groups, 

children of a certain age bracket, professional classes, and so on. Its identity 

depends largely on focuses of interest, on motivation, and certain codes and 

jargons which do not belong to the realm of academic mathematics. We may 

even go further in this concept of ethnomathematics to include much of the 
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mathematics which is currently practiced by engineers, mainly calculus, which 

does not respond to the concept of rigor and formalism developed in academic 

courses of calculus" (p.44-45). 

This definition implies that members of different occupational, cultural, or 

labour groups use mathematics in one way or another to solve problems that arise as a 

result of performing their duties. For example, Hutchins' (1995) study of a naval crew 

learning to steer a ship demonstrated how professional groups or individuals in different 

professions used specialized mathematical knowledge in different contexts. 

Davidson (1989) however, defined ethnomathematics as: 

"Ethnomathematics must be understood in terms, not only of the traditional 

native culture, but also of its emerging identity, one that lives side by side with 

mainstream culture. In this sense, an ethnomathematical approach to the 

curriculum which draws on traditional culture while focusing attention on the 

mathematics needed by these students in an integrated society" (p. 146). 

It is evident that Davidson and D' Ambrosio argue from different perspectives in that, 

while D' Ambrosio argues that there is mathematics in the activities of identifiable 

groups ( cultural, social, age, and professional), which has not been recognized by the 

mainstream mathematics education framework, Davidson, on the other hand argues that 

ethnomathematics should encompass not only the cultural elements which can be 

included in the curriculum but also those mathematical elements that will be vital to the 

students in their day-to-day activities. 

In 2006, D 'Ambrosio again defined ethnomathematics as "the application of 

mathematical ideas and practices to solve problems that people confronted in the past or 
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encounter in the present contemporary world" (D' Ambrosio, 2006, p. 3). He contended 

that much of what we call modem mathematics came about as diverse cultural groups 

sought to find solutions to problems such as colonization, communications, and 

exploration. 

On the epistemological front, D' Ambrosio (1997) pointed out that 

ethnomathematics helps to realize the misrepresentations in the nature of mathematics, 

provides alternate epistemological grounds to look into the nature of mathematical 

knowledge, and thus helps to solve the questions that cannot be resolved within the 

framework of "W estem" mathematics. 

D' Ambrosio elaborated on his definitions at each particular point in time, partly 

to address particular audiences (Mathematicians or Mathematics Educators) and for 

different reasons such as: 

a. to politicize mathematics education (1987a) 

b. to broaden the concept of mathematics (1985a) 

c. to argue for curriculum change ( 1984 ). 

Paulus Gerdes is another prominent scholar and researcher in the 

ethnomathematics program who built his ideas on the principles ofD' Ambrosio but 

went beyond to define the term to identify the mathematics embedded in specific 

cultural practices. Gerdes used the terms "frozen" and "hidden" mathematics to identify 

and describe the mathematics embedded in the different cultural practices such as 

weaving (Gerdes, 1990), which has not been given significant recognition. These terms 

meant for him the mathematical knowledge of formerly colonized peoples that has been 

lost forever. Gerdes also made reference to "world mathematics" as the union of all 
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ethnomathematics, (Gerdes, 1988). Gerdes described ethnomathematics as Indigenous 

mathematics, informal mathematics, spontaneous mathematics, and frozen mathematics 

(Gerdes, 1994). Gerdes was of the view that ethnomathematics seeks to create 

awareness of the mathematical practices of colonized people and draw attention to the 

fact that mathematics is a cultural product. One can see a political move behind Gerdes' 

writings on ethnomathematics trying to "reconstruct" and "unfreeze" the mathematical 

thinking that is "hidden" in old techniques so it is no longer "lost forever". Gerdes again 

described the ethnomathematics program as "oppressed" mathematics, which means the 

mathematics in third world countries that are not recognized by the dominant ideology 

( Gerdes, 1996). 

Marcia Ascher was also one of the scholars who first propagated the 

ethnomathematics program, but her focus was on the study of the traditional practices of 

Indigenous people from a mathematical point of view. She shared these views with her 

husband Robert Ascher, an anthropologist, to draw inferences from the ethnographical 

perspective to enhance the understanding of mathematics (Ascher and Ascher, 1986). 

Ascher and Ascher ( 1986) acknowledged that mathematical ideas exist in all cultures 

but emphasized that these mathematical ideas differ across the various cultures (Ascher, 

1991 ). Ascher and Ascher ( 1986) also defined ethnomathematics as "the study of 

mathematical ideas of non-literate people" (p.125). Ascher and Ascher ( 1986) used the 

term 'non-literate' to counter the outmoded usage of the term primitive (Francois 

(2007). 

Alan Bishop researched the mathematical activities of Indigenous people in 

Australia. He argued that, activities such as counting, measuring, locating, designing, 

20 



playing, and explaining are all present in some form in all cultures and these activities 

give rise to mathematics (Bishop 1994). Bishop is of the view that the aforementioned 

activities appeared to be carried out by every cultural group ever studied, and are also 

necessary and sufficient for the development of mathematical knowledge (Bishop, 

1987). Every culture does mathematics, although the mathematics is expressed in ways 

unique to that culture. 

Zaslavsky held a similar view of the ethnomathematics program and went further 

to argue some pedagogical questions about the exact nature of ethnomathematics 

(Zaslavsky, 1976). For example, Zaslavsky was more concerned about the need to use 

ethnomathematics as the means to relate mathematics to the reality and experiences of 

the students and to motivate them to act. 

Borba ( 1990) contended that the mathematics produced in academia is also 

ethnomathematics because it is produced in a setting (academia) with its own values, 

rituals, and special codes in the same way as other ethnomathematics. 

"Even the mathematics produced by the professional mathematicians can be seen 

as a form of ethnomathematics because it was produced by an identifiable 

cultural group and because it is not the only mathematics that has been 

produced" (p. 40). 

Apart from Borba's definition, the other definitions (explained above) have variations 

with respect to academic mathematics, as scholars tend to define ethnomathematics in 

relation to mathematics taught and learned in school. Some distinctions can be made 

between the Aschers' definition and that of Borba and D' Ambrosio. Sometimes, 
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ethnomathematics is seen as a body of knowledge, as an academic study, or as a 

research program (formal mathematics). 

However, in all these definitions, one can see that two main ideas can be identified 

in the ethnomathematics program: 

a. The efforts of less developed communities in regaining cultural characteristics or 

identity within a national curriculum, and 

b. The potential to regain power through education for politically disadvantaged 

groups (Barton, 1996). 

Early History of the Ethnomathematics Program 

In reference to the various definitions, it can be seen that ethnomathematics was 

defined at different levels with different cultural and mathematical implications. Rosa 

(2000) for instance, described ethnomathematics as a research field that deals with the 

history of the mathematical practices and ideas of the people (non-professional 

mathematicians). 

"An ethnomathematics program is a field that can be described as the study of 

the history of the mathematical ideas and practices that are found in diverse and 

specific cultural contexts" (p. 2). 

History has it that every culture has developed its own mathematical ideas and these 

ideas have been transmitted and diffused from one culture to another. Regions from the 

known and unknown world had developed their own mathematical ideas and practices 

(Joseph, 1991). It is hard to tell the exact time of the emergence of mathematical 

practices of other cultures because mathematics emerged within different locations and 
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contexts, and it cannot be considered culturally specific. However, history suggests that 

the interest in mathematical practices of different cultures started as travelers came into 

contact with various local cultures which exposed different mathematical ideas and 

practices such as counting, measuring, and estimating (Orey and Rosa, 2006). Orey and 

Rosa contended that as human interaction increased the interest to write down the 

mathematical practices increased. 

The D' Ambrosian definition of ethnomathematics as given in 1985 

(D 'Ambrosio, 1985b) has some resemblance to the history of how different cultures 

have developed their own mathematical techniques over time. D' Ambrosio emphasized 

again in 1990 (D' Ambrosio, 1990) that ethnomathematics should represent a 

methodology for analyzing the mathematical knowledge that originates from diverse 

cultural groups throughout history. 

D'Ambrosio (2001a) reported that between the years 485-425 BC, the Greek 

historian Herodotus began to write about mathematical practices of diverse cultures. He 

discovered that Egyptian cultures demanded a lot of informal mathematics in the 

measurement of their land, economy, counting of time, and the socio-political economic 

structures. During the same time, the early Amazonians developed sophisticated 

production and social systems that used the measurement of space and time. 

The same is true of sub-Saharan Africans who also developed their unique way 

of understanding their environment (Orey and Rosa, 2006). Early travellers observed 

these mathematical practices through storytelling and myths and these discoveries or 

practices led to the development of writing down mathematical knowledge as 

accumulated by the early historians. The th century saw the Arab invasions of Europe 
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and they brought with them their traditions and mathematical knowledge, which they 

acquired earlier from India. The Europeans in tum introduced this mathematical 

knowledge into the world as they conquered the world. 

Sen (2002) asserts that the 9th century saw the internationalization of 

mathematical knowledge and that this was influenced by W estem culture. Sen (2002) 

contends that the misdiagnosis of non-Western ideas and practices can be regressive and 

undermines the possibility of objectivity in science and knowledge, and this can cause 

non-W estem societies to "shoot themselves in the foot, even in their precious cultural 

foot" (p. 5). The non-acceptance of the non-Western practices that were mathematical in 

nature undermines the cultural practices and their mathematics involved therein. The 

misdiagnosis of the origin and existence of scientific knowledge (including 

mathematics) was a cause for concern for non-Western societies. The resistance in India 

to the use of Western ideas and concepts in mathematics, for instance, formed a major 

dichotomy between W estem education and advocates of Indigenous knowledge. 

However, the importance of the different roles the various cultures play in the history of 

mathematical knowledge cannot be overemphasized (Joseph, 1991). Different scholars 

who added their voices to the development of mathematical knowledge from the various 

cultures believe that mathematics is an integral part of culture. They contended that 

there is an imperative to understand the effects of human influence on mathematics. 

Orey (2000) for instance, argued that algorithms and other forms of mental 

calculations have cultural connections. As colonization increased, coupled with 

increased cultural exchanges, the mathematical practices of these cultural groups were 
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studied, especially by the early European anthropologists and other educational 

institutions, for example Raum ( 193 8). 

Many scholars in mathematics education ( e.g. D' Ambrosio) began the study of 

mathematical practices of different cultures. More attention was drawn to the reporting 

of research that addressed lack of success resulting from cultural issues in mathematics 

teaching. D' Ambrosio (2001a) for instance, reported that German philosopher, Oswald 

Spengler ( 1918), indicated that all cultures exhibit different mathematical practices as he 

tried to understand mathematics as a dynamic cultural manifestation. Gerdes (2001) also 

contended that Raum (1938) had reported that African students were not mastering 

arithmetic concepts merely because the method of teaching was not in the students' 

cultural context or the arithmetic that was taught was wrong. 

In his paper presented to the International Congress of Mathematics in 1950 

Raymond Wilder, professor of mathematics and leader in the American Mathematical 

Society, explained that mathematics is regarded as a subculture of general culture and its 

current state and development is subject to cultural influences. 

He stated that, 

"The first cultural influence related to mathematics arose out of the cultural 

environment in which a determined group is inserted. The environmental cultural 

influence is an answer to the needs of social interactions. Cultural influence is 

related to the cultural inheritance transmitted by elements of a group, and is the 

answer used to solve internal mathematical problems that are owned by the 

group as a whole (p. 258-271)." 
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Wilder explained that mathematical developments are dependent on cultural conditions 

and individuals. 

The beginning of the 1960s and 1970s saw a reawakening of research into the 

different forms ofmathematization (D' Ambrosio, 2004). This period saw the emergence 

of research on different cultural practices which were deemed mathematical. 

In her 1973 work on ethnomathematics, titled Africa Counts: Number and 

Patterns in African Culture, Zaslavsky elaborated on how mathematics formed an 

integral part of African life. 

D 'Ambrosio also questioned the essence of distinguishing between the cultural 

roots in mathematics education when he chaired the topic group discussion at the 3rd 

International Congress of Mathematics Education in Karlsruhe, Germany in 1976. 

D 'Ambrosio's opening lecture in the International Congress of Mathematics Education 

in Australia in 1984 gave a firm grounding for the formation of the ethnomathematics 

program. 

The formation of the International Study Group on Ethnomathematics (ISGEm) 

gave a further impetus to the ethnomathematics program. Powell and Frankenstein 

( 1997) pointed out the leading role played by D 'Ambrosio in the establishment of the 

ethnomathematics program, "we consider Ubiratan D 'Ambrosio, a Brazilian 

mathematician and philosopher of mathematics education, the intellectual father of the 

ethnomathematics program" (p.13). The impact ofD'Ambrosio's revolutionary ideas 

was so tremendous that other researchers in mathematics education began to realize the 

cultural significance in the teaching and learning of mathematics. 
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Philosophical stance of the Ethnomathematics Program 

Many societies have developed mathematical practices relevant to their daily 

lives and cultures, yet very little information on these practices has entered the school 

curriculum at any level (Zaslavsky, 1998). Historically, there is enough evidence that 

every human culture has the ability to generate some form of mathematics (Davis and 

Hersh, 1981 ). Some scholars maintain that mathematics was developed and used in 

specific cultural contexts with specific needs and ways of life. Most of the earlier 

scholars and educators of the ethnomathematics program are of the view that the 

teaching and learning of mathematics should acknowledge the traditional practices of 

individuals from diverse cultural groups, which are deemed mathematical in nature. 

Such a contribution has the tendency to create the link between academic mathematics 

and student experiences as this could become a central aspect to a complete study of 

mathematics (Orey and Rosa, 2007). Orey and Rosa (2007) assert that creating and 

integrating mathematical materials related to different cultures that draw on students' 

own experiences in an instructional mathematics curriculum will enhance students' 

understanding of the subject. 

Gilmer (1990) has also expressed the need to "multiculturalize" the mathematics 

curriculum as a rising need for equity, equality, and excellence in the context of 

diversity. She further stated that teachers have realized that students become motivated 

when they are involved in their own learning. 

Zaslavsky (1989) contended that children learn the mathematics that arises out of 

the real needs and desires of all societies; mathematics comes alive when they study the 

measurement and numeration systems, the patterns in art and textiles, the games of skill 
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and games of chance of various cultures. Children take pride in their heritage and 

become familiar with and learn to respect the cultures of other societies. 

"Ethnomathematics builds on the civilization that rejects inequity, arrogance, 

and bigotry, and gives special attention to the redemption of peoples that have been 

subordinated for a long time" (D' Ambrosio, 2006, p. 138). It also gives priority to the 

empowerment of the excluded sectors of societies (D' Ambrosio, 2006). Through 

informal interaction with scholars and researchers in mathematics education, it is my 

belief that some of these researchers in mathematics education have come to the 

realization that when mathematics is taught making use of the students' cultural 

practices it helps them feel included and motivated to learn because they understand 

better what is taught. 

Apart from the fact that ethnomathematics is a pedagogical practice, it serves a 

new approach to teaching geared towards Indigenous societies whose cultural practices 

might have been negle~ted. Indigenous practices are given the necessary attention when 

it comes to ethnomathematics as there are some mathematical ideas embedded in their 

daily practices. This gives joy and enhances maximum participation of students from 

these Indigenous cultural groups. Mathematics has a specialized language (way of 

communicating mathematical knowledge) expressed in symbols; language is also an 

aspect of culture and culture encompasses religions and arts of people, specifically 

minority groups who have been neglected in the teaching and learning process. 

Gay and Cole (1967) also proposed that mathematics education should be that 

which is centered on the child's Indigenous experience. They criticized the mathematics 
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education of the Kpelle children in Liberia as "Western-oriented" and as such what was 

taught to these children had no meaning within the context of their culture. 

Socio-cultural Perspectives, Situated Cognition, and Ethnomathematics. 

The socio-cultural perspective from which the ethnomathematics program 

originated cannot be overemphasized. Research has indicated that theoretical 

frameworks for the development of knowledge production began in the early 1980s as 

shifts in paradigms in the mathematics academy turned towards socio-cultural 

perspectives and mathematical cognition as a product of social activity (see Lerman, 

2000, for example). 

Two different theories can be linked to the underlying principles of the 

ethnomathematics program in order to better understand the student process of learning 

mathematics, and the way in which such an understanding can be used in the design of 

classroom activities. These include socio-cultural and situated cognition theories as 

examined by scholars such as Lave (1988), Wenger (2007), Bourdieu (1979), Vygotsky 

(1978), Lerman (2000), and Hutchins (1995). 

Lave and Wenger (1991) are of the view that "learning involves participation in 

a community of practice" (p. 2) where groups of people who share a concern or passion 

for something they do and learn how to do it better as they interact regularly. 

Participation involves active engagement in the practices of social communities and 

constructing identities in relation to these communities. As people (students) become 

more competent they become more involved in the main processes of that particular 

community and as such move from legitimate peripheral participation into full 
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participation. Being full participants in that social context and generating meaning is the 

core principle of situated learning as advocated by Lave and Wenger (1991 ). 

Similarly, in her study on knowledge acquisition and the mathematical 

competence within tailoring apprenticeships in West Africa, Lave (1988) theorized that 

learning normally occurs in an activity, context, and culture. Lave holds the view that 

social interaction is a major aspect of situated learning, in that, learners become 

involved in a "community of practice" which embodies certain beliefs and behaviours to 

be acquired. Lave claims that as the learner interacts in her/his community s/he becomes 

engaged in the culture and hence assumes the role of an expert. Lave based her 

argument on two main principles: 

1. Knowledge is presented in a context (setting). 

2. Leaming requires social interaction and collaboration (Lave, 1988). 

She then concludes that situated learning is unintentional rather than a deliberate attempt 

at knowledge acquisition. 

Bourdieu (1979) contended that dominant structures are constituted through the 

day-to-day actions and practices of people as they strive to realize their personal goals in 

life. He argued that individual's action is tied to his/her social structure. This social 

structure is dependent upon an agency (say a group of weavers, teachers, footballers, or 

any recognized social group) which is mutually constituted through practice. Bourdieu 

further argued that embodied culture is a product of collective human actions and this 

shapes or constrains social existence. Bourdieu claimed that the body's engagement in 

social and cultural practice shapes the individual's entire disposition and set of tastes 

that structure the person's behaviour and social action. 
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Duguid, Brown, and Collins (1989) asserted that knowledge is situated in part as 

a product of the activity, context, and culture in which it is developed and used. It is 

manifested through everyday activity. Duguid et al. (1989) emphasized the idea of 

"cognitive apprenticeship" as an integral component of situated learning. With this 

approach, students are given the opportunity to acquire, develop, and use cognitive 

tools. 

Hansman and Wilson (2002) also said that situated learning encompasses two 

main components such as "setting and activity". Hansman and Wilson (2002) contend 

that learning is an everyday event which occurs within the people as they interact in 

their social environment. 

A key element in the current socio-cultural theories in mathematics education is 

the work ofVygotsky, (Lerman, 2000). The main theory held by Vygotsky (1978) is 

that social interaction plays a fundamental role in the development of cognition. 

Vygotsky argued that every function in the child's cultural development appears on the 

social level and on the individual level. This, he termed "interpsychological" (between 

people) and "intra psychological" (inside the child). This includes voluntary attention, 

logical memory, and formation of concepts. Vygotsky (1978) further argued that the 

child's potential for cognition development depends on a level of development attained 

when children engage in social behaviour. Full development depends on full social 

interaction. He concluded that the range of skill the child can develop with the guidance 

of an adult and peers exceeds what can be attained alone. "Zone of proximal 

development" is the term which Vygotsky used to describe the "teachable" range 
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between the child's current knowledge and the knowledge which is expected to be 

acquired by the child. 

Vygotsky's ideologies were based on two main principles: 

1. Cognition development is limited to a certain range at any given age. 

11. Full cognition development requires social interaction (Vygotsky, 1978). 

Vygotsky was of the view that language develops from social interaction for 

communication purposes. 

One can deduce from the above argument that the process of learning is affected 

by the interplay of many factors in a learner's life. These include social, philosophical, 

psychological, environmental, and cultural factors, which give meaning to the learning 

phenomenon. The essence of the social, environmental, cultural, and philosophical 

aspects of learners in the acquisition of mathematical knowledge which is vital for their 

day-to-day practices is the underlying philosophy of the ethnomathematics program. 

In mathematics education circles, Lerman ( 1996) also contended that cognition 

originates from social interaction and hence the role of culture, motives, values, and 

social discursive practices are central to children's learning of mathematics. 

The social constructivists who view mathematics as a social construction and a 

cultural product claim that mathematics originated as a social or cultural product 

(Ernest, 1998; Bishop, 1988; Wilder, 1981; Restivo, 1988). In his humanistic approach 

to mathematics, Hersh ( 1997) emphasized that mathematics must be understood as a 

human activity, social phenomenon, and part of human culture which has evolved 

historically over the years and can only be meaningful in a social context. 
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The ethnomathematics program, just like any other research program, has not 

emerged without some critiques. I present some of the critiques of the ethnomathematics 

program and my response to such critiques in the next section. 

Some Critiques of the Ethnomathematics Program 

There have been quite a number of criticisms of the ethnomathematics program 

since its inception some three decades ago. Though these critiques may be seen as 

educational critiques, Pais (2011) classified these critiques as epistemological (related to 

the way ethnomathematics positions itself in terms of mathematical knowledge) and 

pedagogical (related to the way ethnomathematical ideas are implicated in formal 

education). I outline some of the criticisms of the ethnomathematics program and my 

response to such criticisms in the section that follows. 

The definition of the term ethnomathematics presents a major concern to some 

mathematics educators ( e.g., Setati, 2002). These educators believe that most of the 

definitions and literature in ethnomathematics are geared towards claiming a status for 

the mathematical knowledge in Indigenous people's practices which have been 

neglected as a result of modernization. 

On the political front, Setati (2002) argued that the creation of the 

ethnomathematics program as an independent body different from mathematics has led 

to the perception that ethnomathematics is inferior and hence led to its marginalization. 

"The introduction of the ethnomathematics program (bringing learners' cultural 

backgrounds) into the mathematics classroom has the potential of reproducing 

inequalities that already existed in the broader society" (p. 31-34). 
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Setati further argued that the claim that ethnomathematics has the potential of solving 

racial issues through small group discussion may not be a useful pedagogy as there may 

not be any significant relationship between small group learning and ethnomathematics 

or antiracist teaching and learning practices and ethnomathematics. 

Furthermore, another critique takes the view that ethnomathematical work in the 

school is not just situating mathematical concepts in cultural contexts but requires 

considerable understanding of the pedagogical sophistication involved, and that this is a 

complex task (Orey and Rosa, 2007). Positioning ethnomathematics in the curriculum 

might require some expert advice which might not be available to all societies. There is 

too much work for the students in their attempt to distinguish between mathematics and 

the cultural significance of the artifacts, for example. 

Further critiques argue that as ethnomathematics seeks to highlight cultural 

diversity as a teaching tool, the more diverse the teacher tries to become, there is the 

possibility that mathematics lessons will be shallow and superficial as more emphasis is 

placed on the culture of the students (Orey, 2004). This may raise serious issues to 

educators in this era of standardized testing and international assessments. 

Leo ( 1997) also contended that focusing on culture instead of pure curriculum, 

the knowledge of the student is impaired by the inclusion of too much cultural 

information. There is the tendency of losing focus in a mathematics classroom and one 

may doubt whether it is the structure of the mathematical knowledge that is investigated 

or the relationship of the people involved in that knowledge. 

Leo ( 1997) further asserted that there are few textbooks published in English that 

teach mathematics from an ethnomathematical standpoint. Also, there are few 
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institutions where teachers are prepared for leading multicultural mathematics 

education. It is therefore challenging, if not impossible, for teachers who are interested 

in ethnomathematics to create a common curriculum for the students who might come 

from diverse cultural backgrounds. 

Other critiques see the ethnomathematics program as a 'pedagogical 

revisionism' in mathematics education (D' Ambrosio, 1997). The 'revisionists' are of the 

view that the inclusion of ethnomathematics techniques is aimed at negating the current 

discourse in mathematics education. D' Ambrosio (1997) also commented on a 

newspaper article in The Observer (March 27, 1994) which described ethnomathematics 

researchers as "Education's Guerrillas" when he was invited to address a conference on 

ethnomathematics in England. The comment in the article was that "the inclusion of 

students' day-to-day life in the teaching and learning of mathematics may not be a 

justifiable pedagogical stance as this new paradigm is not only considered as distorted, 

but also not be valid as school mathematics". D 'Ambrosio (1997) is of the view that, 

"Western" mathematics was developed out of the Mediterranean environment, and 

hence belongs to the ensemble of behaviours of the Mediterranean cultures" (p. 14). 

In response to Orey (2004 ), I am of the view that in this current dispensation 

where knowledge is evolving and giving rise to different styles and modes of thinking 

all aimed at making mathematics more meaningful to learners; one cannot lose sight of 

the cultural environments of the learners. 

Dowling ( 1998) also questions the validity of the ethnomathematics program 

when scholars who are not from Indigenous communities do research on Indigenous 

people. A case in point is Paulus Gerdes, formerly of a Dutch nationality (personal 
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communication, David Wagner, 2009) would have had little knowledge of the 

Indigenous people of Mozambique when he began his work to unravel the mathematical 

practices involved in the building of Mozambican huts and the weaving of fishing 

baskets and buttons and concluding that these patterns signify the Pythagoras theorem. 

Dowling ( 1998) was of the view that "a European is not needed to reveal to African 

students the value in the culture" (p. 12). Dowling also questioned the rationale behind 

using school mathematics as a model or yardstick for measuring the mathematical 

practices in Indigenous cultures. Dowling ( 1998) argued that activities such as 

measuring, locating, counting, playing, designing, and explaining (Bishop, 1988) which 

have been described as mathematical and inherent in all cultures, was proposed by 

Europeans based on their experiences and their enculturation into European 

mathematics. He further argued that such a development is oriented towards political 

outcomes rather than towards the analysis and theoretically informed description of such 

practices. 

Vithal and Skovsmose (1997) contended that the introduction of the 

ethnomathematics program has not come without some challenges in the South African 

context. Vithal and Skovsmose ( 1997) were of the view that the introduction of the 

ethnomathematics program into the South African mathematics curriculum had a 

negative political consequence, especially in the era of apartheid and its racism. 

Vithal and Skovsmose (1997) described how schools in apartheid South Africa 

were classified into different hierarchies such as white and black (i.e., based on the 

culture). This means the result of employing ethnomathematics in the school context in 

South Africa may have different mathematics for different classes of students resulting 
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in some students using curriculum that prepared them for low-skilled and low pay work, 

as happened in the apartheid era. 

In this way, ethnomathematics in South Africa has been related closely to 

apartheid education, hence the use of the term ethnomathematics required an "extensive 

explanation which at times led to 'heated debates' which were politically intense and 

emotive", Vithal and Skovsmose ( 1997, p. 131-15 7). The result was that the use of the 

term ethnomathematics in South Africa at the peak of apartheid had the tendency to be 

linked with apartheid and subsequently became a platform for disunity. Vithal and 

Skovsmose (1997) asserted that the use of the prefix 'ethno' to mean race, culture, and 

gender, was also uncomfortable in the South African context. "Terms such as race, 

culture, and ethnicity carry strong divisive and negative connotations as cultural 

differences served as the fundamental principle for organizing all aspects of life" (p. 

131-157). The authors further contended that ethnomathematics did not explain the 

relationship between culture and power. Only the rich, the influential, powerful, and the 

privileged people in society ( e.g., priests, kings, and rich land-owners) have control over 

the mathematical ideas in their own cultural context. They asserted that the 

ethnomathematics of a group of people must include the peoples' critical orientation 

towards their own ethnomathematics, including the strengths and weaknesses of their 

mathematical knowledge and practices in relation to the mathematical knowledge and 

practices of other cultures. 

Another concern raised by Vithal and Skovsmose ( 1997) was that the 

ethnomathematics program just considers the background of the learners in the 

mathematics classroom. The foreground of the learners which is also vital in 
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determining career prospects and meeting societal needs in the future of the learners is 

neglected. Vithal and Skovsmose ( 1997) argued that both the background and the 

foreground of the learners are needed for the determining what the learners need to 

learn, when they learn, and how they learn it. 

Responding to these critiques of the ethnomathematics program, I will first and 

foremost say there is logic in the critiques in general and in the South African context in 

particular, especially at the peak of apartheid and racism. 

During the apartheid era, educational policies of the Nationalist government 

were streamlined to create minority group control and to provide inferior education for 

the majority in order to maintain its position of social, political, and economic 

subjugation (Khuzwayo, 2005). The Bantu Education Act of 1953 legalized "separate 

and limited educational experience" for non-whites (blacks especially) in South Africa 

in the heights of apartheid era. More than 90 percent of the state's education budget 

went to "white education" with others, referred to as coloured, Asian, and black 

students, sharing the remaining 10 percent (Saul, 2001 ). Black students constituted the 

majority (about 80 percent) of student population. Educational resources were limited 

as well as differentially distributed. There was a continuous resistance to Bantu 

Education over the many years of apartheid which left a legacy of inequalities in the 

educational system to the disadvantage of the black population as evident in lack of 

basic facilities for proper education system for blacks in particular (Khuzwayo, 2000). 

The Bantu Education Act of 1953 emphasized that services of non-white 

graduates would be needed in non-skilled labour market and hence needed little 
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mathematics, or it is useless teaching a non-white graduate mathematics which s/he 

cannot use in the practical world (Khuzwayo, 2005). 

In this circumstance, the introduction of ethnomathematics in the South African 

context was reechoing the fact that "non-white" or the Bantu just needed inferior 

mathematics. However, ethnomathematics does not mean inferior mathematics, but a 

way of describing the mathematical practices in different activities in one's environment 

which might be vital in explaining school mathematics concepts to students within that 

environment. Even where there is a residual inequality in the content and method of 

instruction in mathematics, ethnomathematics could be used to differentiate the 

inequality of instruction. Introducing an ethnomathematical program where emphasis is 

laid on the socio-cultural background of the learners might fuel tensions and a 

subsequent disharmony in the society. 

Other critiques that emphasize the non-availability of teachers and 

ethnomathematics textbooks and also the tendency of placing too much emphasis on 

culture instead of mathematical content should all be taken seriously but the lack of 

human resources should not be a sufficient reason to abandon the program. 

However, it is worth noting that introducing an ethnomathematical approach into 

the school mathematics curriculum does not imply changing the entire curriculum 

content but relating teaching and learning to the learners' environment. Also, using the 

terms 'race,' 'culture,' and 'ethnicity' might seem divisive but it is evident that different 

people have different ways of doing things, and it is important that these differences in 

behaviour, attitudes, and perspectives are considered in teaching and learning. In this era 

of globalization, one cannot overlook the essence and effects of diversity. 
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Paul Dowling ( 1998) was right when he questioned the validity of the 

ethnomathematics program when non-Indigenous people are doing research on 

Indigenous communities. However, I believe most of the research in ethnomathematics 

is done either by scholars from the Indigenous communities or people who have 

extensive knowledge in the Indigenous practices, or they do the research in 

collaboration with the Indigenous people ( e.g. Eglash and Gilmer, 1998; Gerdes, 1993a; 

Toure, 2000). Gerdes for example, became a Mozambiquan citizen and preferred to be 

identified as such, (Personal communication with David Wagner, 2009). 

Also, one can see from most of the literature on ethnomathematics that there is 

an interplay of mathematical ideas and culture which is inseparable; and that 

mathematical ideas from Indigenous cultures are rich and multifaceted (Ascher, 1991 ). 

Ascher commented that there is not a particular single path for which these 

mathematical ideas must develop in every culture, though these ideas may vary from 

culture to culture and hence cannot be compared along any single linear scale. 

Borba (1990) pointed out that ethnomathematics developed by different groups 

are likely to be more efficient at solving problems related to their cultures. The 

argument is that ethnomathematics developed by a given cultural group is linked to the 

obstacles which have emerged in this group ( and in the particular cultural context of this 

group - i.e., Bantu Education) hence limiting ethnomathematics to the mathematical 

practices of Indigenous cultures alone is not worthwhile. 
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Examples of Ethnomathematics 

There are many examples of ethnomathematics that have been explored and that 

are yet to be explored. These examples range from basketry, pottery, weaving, hair 

braiding, games, and language. This section summarizes the different scholarship on 

ethnomathematics that relates to this study but differs significantly in terms of the 

participants and focus of study. I have chosen to review the literature on these 

ethnomathematical studies based on their relevance to my study in terms of contexts and 

practices as I believe they give insight into what I would attend to when interacting with 

the weavers. The paragraphs that follow outline some of these examples starting from 

the African contexts. 

In her phenomenological study to understand the ethnomathematics of the 

Senoufo women in Mali, Schillinger (1993) concluded that the Senoufo women have 

developed the mathematical techniques necessary to explain and succeed in their world. 

Schillinger described the Senoufo society as a subsistence agrarian gerontocracy which 

limits and controls access to the culture. Using Bishop's (1988) idea of 

ethnomathematics which encompasses the six mathematical activities of counting, 

measuring, locating, designing, playing, and explaining, which are common to every 

culture, Schillinger concluded that the Senoufo women practice informal mathematics in 

their daily lives (funeral celebrations, giving gifts, music and dance, religious practices, 

and farming). This work is significant in that it identifies informal mathematics in 

activities other than the trades. 

In his attempt to understand the mathematics involved in sand drawing of the 

people of Angola and Zambia, Gerdes (1993a) discovered a lot of mathematical 
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activities and mathematics from these sand drawings of these people. The sand drawing 

is a traditional practice which depicts proverbs, initiation, fables, and animals and serves 

to transmit knowledge from generation to generation. Gerdes illustrated the process of 

sand drawing using an m x n grid to develop integer values. He therefore deduced a 

pattern for this m x n grid and concluded that the sand drawing can be a basis for 

teaching graph theory to students from these two countries. 

Furthermore, there are many forms of mathematics in the games Indigenous 

people (e.g. Africans) play. Most children are naturally attracted to games, especially 

games that involve numbers or strategies that stimulate their mathematical imagination 

and thinking (Powell and Temple, 2001). Powell and Temple claimed that when 

children feel appropriately challenged by a game, they become motivated to discover the 

secret of winning or avoiding defeat. The authors were of the view that the pleasure of 

playing a particular game enables children to learn the mathematical ideas embedded in 

the game as a by-product of playing, likewise teachers who, by actively observing and 

carefully listening to children as they play, learn about the mathematical ideas the 

children construct in the course of playing the games. The authors reported this when 

they examined the mathematical ideas embedded in an African board game called 

"Oware." This game is played by two opposing people on a twelve-hole board with four 

marbles in each hole. The objective of the game is to win as many marbles as possible. 

This involves a lot of strategies and critical thinking skills as well as counting and 

grouping. My inclusion of the "Oware" game as one of the examples of 

ethnomathematics is due to my personal interest in the game as I have played this game 
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for years, and also the insight it offers into the perspective of the culture being studied in 

ethnomathematical work. I find the anti-clockwise direction and cyclical nature of the 

counting interesting. 

Another traditional game which has been deemed mathematical is "Nigbe 

Alladian," which is played with four cowrie shells. Each of two players takes turns to 

cast the cowrie shells. When all four land in the same position, i.e. all "up" or all 

"down," or when two land in the "up" position and the others in the "down", the player 

gets points. In the other cases, one up and three down, or three up and one down, a 

player does not get points. This game of chance, apart from having some probabilistic 

characteristics, employs some clever counting systems that can help one's chances of 

winning a game (Doumbia, 1989). These counting systems may connect with the 

counting in other contexts in related cultures. They provide an example to support the 

argument that different cultures have different ways of counting as they go about their 

routine activities, just like the kente weavers in Ghana do. 

Another area where ethnomathematics is used in Indigenous communities is 

counting time. Time measurement is an indispensable element of our everyday life. 

Most human activities are influenced by time as it is used as a guide to regular activities. 

The activities of bees, flowering of particular plants, or the beginning of monsoon rains 

assist some African hunters and farmers to plan or determine when to plant, harvest, or 

hunt. This is very important to their survival, especially in times of drought and unusual 

weather. The Indigenous people understand best the activities mentioned when they are 

expressed in their language. Timing is very important in kente weaving as it helps to 

determine the cost involved in weaving a particular cloth, hence determination of profit 

43 



or loss. The more time a weaver spends on weaving a cloth the higher the cost of labour 

and vice versa. Also, the weavers weave different kinds of patterns in time for special 

occasions, for which they weave special designs. 

In an attempt to understand how market women in Mozambique use 

mathematics outside the school, students and faculty of the mathematics education for 

primary schools at Mozambique's "Instituto Superior Pedagogico" realized that women 

easily solved all their mathematical problems using essential methods of oral/mental 

computation, i.e. computation based on the spoken numerals (Gerdes, 1996). 

Shirley (1988) in her attempt to understand how "illiterate" members of 

students' home communities do informal mathematics found that some of the 

participants used algorithms similar to those taught in schools. Some of these 

participants display number sense; using decomposition, associativity, and distributive 

rules to simplify numbers. For instance, to find the sum of 21 + 23, they can write 21- 1 

= 20; 23 + 1 = 24. They then say 20 + 24 = 44. Illiterate kente weavers also have their 

own informal ways of solving mathematical problems related to their weaving, and 

some of these informal mathematics methods relate to school mathematics. 

Similarly, to find the solution for 45 -=- 3; Shirley (1988) found out that the informants 

used non-standard techniques (informal mathematical approaches) as they decompose 

45 into 21 + 21+ 3 because they know that 21--=- 3 is 7. So 45 + 3 = 7 + 7 + 1 = 15. 

In her study into the mathematics involved in styling hair into cornrow patterns, 

Gilmer (2001) found out a significant enthusiasm in "cornrow" patterns as a way of 

engaging and stimulating the interest of African American females in geometry. In a 

similar research project to investigate how hair braiding and hair weaving enterprises 
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can contribute to the teaching and learning of mathematics, Gilmer and Porte ( 1998) 

found that cultural values form the basis of hair braiding and weaving traditions in 

African-American communities and the creative use of geometrical patterns of hair 

styles. The researchers argued that apart from the concepts of time use and value, cost of 

supplies and equipment, establishing workers' salaries and customer fees as important 

sources of mathematical problems for the classroom, they also realized that some styles 

involved tessellations of the scalp with triangles, rectangles, and pentagons. Kente 

weavers produce similar shapes in their practices, though with different media and 

methods. 

Shockey (1999) investigated the mathematics involved in cardiovascular 

surgeons in their routine "pre-operative and intra-operative" activities. Shockey 

identified that the thoracic cardiovascular surgeons used precise surgical instruments to 

estimate inside diameters of blood vessels and relied on medical technologies to provide 

accurate, precise surgically computed values associated with quantity and space as it 

relates to the human heart. I chose Shockey's work to throw more light on the fact that 

professional occupations also employ a lot of ethnomathematics, as most of the 

scholarship on ethnomathematics centre around Indigenous occupations. 

There have been many studies conducted to ascertain the necessity or use of 

mathematical knowledge in the workplace or in the trades. Zevenbergen (2004 ), for 

instance, contended that younger people at different workplaces undertake numeracy 

practices that may be quite different from those undertaken by older generations. 

Drawing data from 19 case studies on young people across a range of workplaces such 

as bricklaying, motor mechanics, boatbuilding, laboratory technician assistants, retail 
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assistants, and shop attendants, in order to understand numeracy practices among 

younger people, Zevenbergen (2004) argued that students in trades schools need to have 

a greater awareness of number work in order to be successful participants in the 

workplace. Also, estimation, problem-solving, and measurement were some of the 

mathematical concepts that were used by participants in the study. In boat building for 

instance, one has to estimate the amount of additive (hardener) to be mixed in 

nominated proportions so that the chemicals can react appropriately. 

Zevenbergen (2004) does not use the term ethnomathematics but one could 

argue that her writings are ethnomathematical because they point out the mathematical 

activities of people in the trades schools. Ethnomathematics is not limited to the 

mathematical practices of Indigenous people and not limited to people who use the term 

ethnomathematics. 

Furthermore, in an attempt to add to the scholarship of the use of mathematics in 

female trades-oriented occupations, Hancock ( 1996) underscored that seamstresses, just 

like other trades people, do a lot of mathematics in their daily practices. Using 

observation, interviews, as well as videotaping and note taking as she examined the 

work of four seamstresses, Hancock claimed that seamstresses' mathematics included 

estimation, problem-solving, measurement, spatial visualization, reasoning, and 

geometry. Hancock emphasized that: 

"Through their language and actions, they exhibited an understanding of the 

concepts of angles, directions, parallel, reflections, symmetry, designing, 

proportion, similarity, and estimation" (p. 8). 
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Hancock explained that the seamstresses cut pattern pieces into geometrical shapes 

which they sew together, that is, change from two-dimensional to three-dimensional. 

The seamstresses also cut symmetrical patterns pieces on the axis of symmetry and cut 

on the fold of a fabric. The seamstresses further draw lines for measurement taken, with 

most of these lines being orthogonal and others curved. Hancock argues that the 

seamstresses form a type of coordinate system as they transfer the measurement on the 

paper to the fabric. Also, as they cut the pattern pieces, they used transformational 

geometry "to conserve or minimize material" (p. 12). For example, they use the 

concepts of reflection when pattern pieces are flipped over in order "to squeeze it into an 

area" (p. 12); translation when pattern pieces are moved closer to each other; and 

rotational symmetry when patterns are turned over "180 degrees in order to fit into 

space" (p. 12). 

The situation is not different in other trades ( electrical, auto mechanics, 

bricklaying, etc.). Irrespective of one's choice of trade, one cannot lose sight of the level 

of mathematical application needed in those fields of study. One may think that the 

mathematical knowledge developed in everyday context is flexible and general, yet 

there is the need to harness mathematics from everyday settings (including mathematics 

in the trades) to help students with the learning of school mathematics (Schliemann, 

1995). 

The use of mathematics in the trades is inevitable despite the growth in the use 

of technological tools at the workplaces in modem times. The work of carpenters, for 

instance, has been known to be embedded with numerous mathematical concepts. 
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The Saskatchewan Institute of Applied Science and Technology (2006) 

described seven fundamental mathematics skills used by carpenters. These include 

writing and performing arithmetic using whole numbers, integers, fractions, decimals 

and percentages. Carpenters also use equations and formulas to solve problems for 

unknown quantities through the use of rates, ratios, and proportions; converting 

measurement of quantity and size; and calculating basic geometry and trigonometric 

functions of areas, perimeters, volumes, and angles. 

Realizing the extensive use of mathematics in the trades there is the need to 

establish the connection between workplace skills such as carpentry, masonry, and 

electrical work and that of classroom instruction ( especially mathematics instruction). 

Mohr (2008) also advocated that carpenters should have the necessary mathematics 

skills to perform their duties and tasks. Mohr (2008) pointed out that the mathematical 

tasks of carpenters include measuring spaces and materials, laying out walls for 

construction, and working from blueprints all employ the use of basic mathematics 

concepts. Mohr (2008) further enumerates carpenters' use of mathematics to include the 

ability to use mental mathematics and make estimations as well as work geometric and 

trigonometric functions such as the Pythagoras theorem, sine, cosine, and tangent in 

determining the slope of buildings and other structures. 

Describing the nature of mathematical practices of workers in the automotive 

industry in the United States, Smith (2002) lists the mathematics to include measuring, 

numeric and quantitative reasoning, and spatial and geometric reasoning of two and 

three dimensions in order to produce different products ( often of one kind). Smith 

(2002) pointed out that numerical and quantitative reasoning for instance, ranged from 
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reading, recording, and interpreting numbers in various contexts to counting, computing 

with whole numbers, decimals, fractions, and the application of algebraic formulae. 

Again, in his study to understand the mathematical dimensions of routine work 

practices in tool-and-die where dies for making sheet-metal parts for cars and trucks are 

fabricated, Smith (2005) points out mathematical practices of these technicians are 

geometric in nature. Using video footage to show the die fabrication processes and the 

mathematical reasoning involved in that process, Smith (2005) enumerates the 

mathematical applications of the machinists to include location of objects, measuring 

steps between top and bottom surfaces, and planning the path of a tool to cut surfaces. 

Smith (2005) holds the view that understanding the use of mathematics in machining 

broadens students' scope of mathematics in everyday practices and also develops 

students' spatial and geometric thinking across precollege and college years. 

I decided to include the above scholarship on workplace mathematics for two 

main reasons. The first reason is that they form part of the ethnomathematics scholarship 

which I deem relevant to this study. Kente weaving is an occupational activity similar to 

those I described above, however the scholarship is more related to workplace 

mathematics which invariably falls under the ethnomathematics paradigm. The second 

reason is that these examples are more academic related (mathematics taught in the 

classroom), unlike the kente weaving where the mathematics is more informal 

(mathematics which is not taught and learned in the classroom). However, their 

inclusion is necessary to emphasize that ethnomathematics is not limited to Indigenous 

practices only. 
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Providing a theoretical framework for developing a school mathematics 

curriculum which will be relevant to students' daily lives has been central in most 

scholarship in ethnomathematics. In this direction Kang (2004) realized the need to 

investigate into stakeholders' receptiveness to a curriculum built on ethnomathematics 

foundations in Cameroun. Kang (2004) explained that, though some stakeholders had 

some concerns regarding an ethnomathematics curriculum ( concerns varied with each 

stakeholder according how each viewed his/her role in education), an 

ethnomathematical approach can help develop a broader view of mathematics and raise 

awareness of the presence of mathematical processes in cultural practices. 

There are several ethnomathematics research studies that might be relevant in 

one way or the other to this study but have not been included in this review of literature 

because they do not seem as relevant to my work. Examples are the research on 

construction foremen (Carraher, 1986), farmers (Abreu and Carraher, 1988), and Oscar 

Kawagley's (1999) work on Inuit practical mathematics. 

Contextual Framework 

Although there is a substantial body of literature in ethnomathematical practices 

in different cultures, especially, Brazil, North America, and some parts of sub-Saharan 

Africa, missing is the literature on the mathematical practices of kente weavers in 

Ghana. 

Weaving has been one of the main focuses of many ethnomathematics studies. 

Weaving in my context (in this study) was limited to traditional hand weaving practice. 

My study examined kente weaving in the Ashanti and Volta regions of Ghana. Emphasis 
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was laid on designs/patterns and techniques of weaving. The study looked at the 

weavers' educational background, demographics, gender disposition, religion, and how 

these factors affected their weaving patterns. 

Saxe's (1991) model versus Bishop's (1988) model of mathematical activities in a 

cultural context 

Saxe's ( 1991) model provides a venue for examining the activities of 

participants in an everyday setting or context as well as examining the use of tools and 

artifacts which help a particular group to accomplish cognitive functions as they 

participate in everyday activities. Saxe argued that in order to understand the 

mathematical environment one needs the coordination of the constructive and socio

cultural perspectives. Saxe's ( 1991) model is based on a three component approach: 

emergent goals, form-function shifts, and interplay between cognitive forms. 

Bishop (1988) on the other hand focuses on mathematics as a cultural product or 

in a broader sense, knowledge as a cultural product. Bishop holds the view that all 

cultural groups generate some form of mathematical ideas and that Western 

mathematics is one of them. Bishop (1988) outlined six evidences which give rise to 

mathematics and these evidences are common in each cultural setting. Bishop debunked 

the notion that mathematics is culture-free. He argued that mathematics education must 

then include intentional development of values, virtues, and other cultural elements. 

The fundamental difference between Saxe's ( 1991) and Bishop's ( 1988) models 

is while Saxe was more interested in the cognitive development of the individual 

through his/her involvement in the community, Bishop (1988) was more interested in 
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the values associated with mathematics education as one interacts within his/her 

environment. 

Values are part of culture. Bishop outlined that without values, mathematics 

teaching is mathematics training. Bishop (1988) draws inferences from White (1959) 

who conceptualized that culture relates human beings to their environment. White 

argued that culture comprises four main components: ideological, sociological, 

sentimental, and technological. Out of these four main components, White emphasized 

that the technological component is the basic one and all the other components depend 

on it. 

Bishop ( 1988) explained that exploring the technological component of culture 

involves activities such as counting, measuring, explaining, designing, locating, and 

playing. These activities are common in any culture and hence give rise to mathematics. 

Bishop understands values in all the activities listed above in different cultures. 

As already mentioned, Saxe's ( 1991) framework is mainly concerned with 

individual goals that emerge as they participate in cultural activities, how these cultural 

forms shift their functions with increased participation, and how knowledge acquired 

through practice in these cultural activities can be transferred into the school. How do 

children use the cognitive forms constructed in one setting to solve problems in the 

school? An example is his work on candy selling in Brazil. The question is how do the 

candy sellers use their strategies in selling candy to solve school mathematics problems? 

The candy sellers do a lot of mental calculations to solve problems associated with 

candy selling. Saxe was interested in how these strategies were transferred into the 

school. 
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The comparison between Bishop (1988) and Saxe (1991) is necessary because 

Bishop (1988) explains the basis for describing the mathematical practices of the 

weavers whereas Saxe's ( 1991) explanation is relevant for the pedagogical implications 

- for example, when teachers discuss the classroom implications of the mathematics 

involved in the weaving process. 

Conclusion 

I have used inferences from scholars such as D' Ambrosio, Gerdes, Zaslavsky, 

Ascher and Ascher and so on to outline the theoretical frameworks of the 

ethnomathematics program and its criticisms. It has been established through the above 

discussion that the ethnomathematics program mainly centres on Indigenous 

mathematical knowledge or research in the mathematical knowledge of culturally 

distinct people or their daily activities (Pais, 2011 ). I do agree with Pais (2011) that the 

focus of ethnomathematical research could be academic mathematics through a social, 

historical, political, and economic analysis of how mathematics has become what it is 

today. Understanding ethnomathematics in that context adds meaning to the holistic 

nature of mathematics education as well as minimizes its criticisms (though such 

criticisms might be helpful at times). 

Ethnomathematics should be understood as part of mathematics education, 

which would throw more light on the mathematical nature of all activities that take place 

within the student's environment and not be restricted to a particular ethnic or 

Indigenous society. This would enable students to embrace mathematics as a tool 

needed for their development irrespective of where they find themselves. In this context, 
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I find it necessary to examine the ethnomathematics of kente weavers in Ghana, as it can 

go a long way not only to add to the scholarship on ethnomathematics but also to help 

enrich the mathematical experience of Ghanaian students. 
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Introduction 

Chapter Three 

Methodology 

The purpose of this study is to describe the mathematical practices of kente 

weavers and their classroom implications. In order to describe this mathematics, I chose 

ethnographic and case study approaches to qualitative research. In this chapter, I 

describe the research methodology, data collection instruments, and data analysis 

techniques I employed in this study. 

This chapter is organized into three main sections. The first section describes the 

theoretical orientation of the overall methodologies and the rationale for choosing such 

methodologies. In the second section, I discuss the data collection instruments I used. I 

address the issues of validity and reliability of data, ethical considerations, and data 

analysis in the last section. 

Theoretical Orientation 

In an attempt to enrich the mathematics curriculum, some mathematics educators 

have proposed culturally responsive approaches to the teaching and learning of 

mathematics. Most of these approaches have been geared towards emphasizing the value 

of ethnographic techniques as tools for developing understanding of knowledge within a 

social context (Zevenbergen, 2006). 

Eisenhart (1988) contended that any human activity is fundamentally a social 

and a meaning making experience. There is a belief that mathematical knowledge can be 
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seen to be the result of human interactions within a particular discursive practice. This 

chapter explores the use of ethnographic techniques and the case study method to 

understand the interaction between mathematics and kente weaving processes. In order 

to understand the use of mathematics by the kente weavers, there is a need to know the 

parameters of their daily lives. Swetz (2009) advocates that mathematics as a discipline 

is grounded in cultural practices, hence the results of my exploration has the potential to 

help students understand better the relationship or connection between kente weaving 

processes and mathematics education as this study will enhance the understanding of 

some mathematical concepts which might seem abstract. As most of the students in the 

weaving communities are already conversant with kente weaving processes, exploring 

the connections between the weaving processes and classroom mathematics can enrich 

their mathematical experience. 

This interpretive inquiry of the mathematical practices of the kente weavers 

employed a combination of the theoretical orientations of research methodology 

established by Yin (2003) and ethnographic techniques by Wolcott (2008). Yin's (2003) 

case study model selects a small geographical area or limited number of individuals as 

participants for the study to investigate a contemporary phenomenon within its real-life 

context when the boundaries between the phenomenon and context are not clearly 

evident. 

Yin's (2003) model helped me to understand what is happening mathematically 

within the kente weaving industry in Ghana. Yin's (2003) case study techniques outline 

participant observation, direct observation, interviews, documentation, and archival 
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records as appropriate approaches which give the opportunity to have a thorough 

knowledge and interaction with the targeted members of the community. 

There were a few reasons for doing this research. The first reason was to unravel 

the mathematical practices of the kente weavers in the context of their cultural practices. 

The second reason was to find ways of interpreting and translating the mathematical 

practices of the kente weavers in the weavers' cultural contexts and in a mathematics 

education framework. The last but not least reason was to inform teaching/classroom 

strategies that could be employed to enhance students' mathematics learning 

experiences (see chapter seven). 

The techniques of Yin (2003) and Wolcott (2008) as outlined above helped me to 

understand the rationale behind weaving patterns and how that has transformed over 

time. Also relevant was understanding the relationship between mathematics and the 

culture of the people, and lastly the mathematical practices of the people and how that 

related to school mathematics. 

Edward Hutchins' ( 1995) Cognition in the Wild was vital in understanding the 

learning practice of teamwork. Hutchins' (1995) study is an ethnographic account of 

distributed cognition on board a naval vessel. Hutchins (1995) is of the view that 

cognition is culturally and socially mediated within communities. Adopting Hutchins' 

idea of cognition was relevant in addressing questions related to the mental processes of 

knowing and reasoning in the weaving communities. 

From an anthropological perspective, I tried to understand the cultural 

implications of the weavers' patterns and how these practices interface with their daily 
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lives. Also relevant to explore was the history of the weaving patterns and how these 

patterns had changed over time. 

Scholarship in ethnomathematics, such as Bishop's (1988) and Zaslavsky's 

(1973) work, was my guiding framework in ascertaining the mathematical practices of 

the kente weavers. Bishop ( 1988) argued that activities such as counting, measuring, 

locating, designing, playing, and explaining, which are all present in some form or other 

in all cultures, give rise to mathematics. Bishop ( 1988) concluded by saying that every 

culture does mathematics, although the mathematics is expressed in ways unique to that 

culture. 

In addition, scholarship related to the culture of the kente weavers in both the 

Ashanti and Volta regions was vital for providing me with a context for my 

interpretation of the mathematical knowledge of the kente weavers. Zaslavsky ( 1973) 

discussed some classroom implications about the nature of the ethnomathematics. In 

order to describe a mathematical approach that will be suitable for Indigenous 

(Ghanaian) students, I sought the perspective of mathematics educators in Bonwire, a 

small weaving and farming community located in Ashanti region about 12 km from 

Kumasi. 

Examining the role of culture in teaching and learning has been identified as a 

way of creating cultural therapy where teachers can step back from their personal and 

societal biases inherent in any culture to consider the implications of people who do 

things differently from them (Spindler, 2000). Ethnographic techniques have helped 

teachers to understand the multiple dynamics in the school system and especially in the 

teaching and learning of mathematics (Barta and Brenner, 2009). Teachers have become 
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more cognizant of the role of culture and its impact on instructional practices in the 

school. D' Ambrosio (1997) outlines the relationship between mathematics and 

anthropology, pointing out the diverse nature of mathematical practices of"other" 

people. White ( 1949) is also of the view that mathematical truths exist in the cultures in 

which the individual is born. The implication is that different forms of "mathematizing" 

( ways of doing mathematics) exist in different cultures, hence there is the need to 

explore these mathematics in their cultural contexts with an anthropological lens. 

Examining the mathematical practices of kente weavers in Ghana follows the 

current trend of research in mathematics education where more emphasis is laid on 

relating teaching and learning to the students' environment, especially in the tradition of 

ethnomathematics described in the second chapter. 

Methodological Framework 

As pointed out earlier, the methodological approaches adopted to unravel the 

mathematical practices of kente weavers in Ghana were Yin's (2003) and Wolcott's 

(2008) approaches to qualitative research. Yin (2003) defined case study as a means of 

conducting an empirical investigation of a contemporary phenomenon within its natural 

contexts using multiple sources of evidence. 

Gluckman's (1940) use of the case study approach in the anthropological circles 

is different from Yin's (2003) approach though both authors relate their origin to an 

ethnographic setting. Whereas Yin (2003) holds the view that a case study can be an 

empirical investigation of a phenomenon (activity), Gluckman (1940) used events to 

describe the political situation of a society. For example, in is his article titled "The 
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Bridge," Gluckman (1940) used the opening of a bridge to address the political situation 

in Zululand. Gluckman's (1940) approach to case study was not incorporated into this 

study because of the fundamental differences in the two approaches. 

Topics in the case study method can involve programs, events, persons, 

institutions, social groups, and contemporary phenomenon (see above). Yin (2003) also 

argued that case study research could be described as explanatory, exploratory, and 

descriptive (for example, the description of the processes of weaving). Explanatory case 

studies seek to link an event with its effects and are suitable for investigating causality. 

Exploratory case studies are conducted to define research questions and hypotheses, and 

descriptive case studies are often used to illustrate events and their specific context. 

Eisenhardt (1989) also defines case study as a research strategy, which focuses on 

understanding the dynamics present within a single setting ( as did Gluckman, 1940). 

Creswell (2007) similarly defines case study as: 

"A qualitative approach in which the investigator explores a bounded system (a 

case) or a multiple bounded systems (cases) over time, through detailed, in-depth 

data collection involving multiple sources of information ( e.g. observations, 

interviews, audio-visual material, and documents and reports) and reports case 

description and a case-based themes" (p.73). 

Creswell (2007) is of the view that case study can be a description of a single or 

multiple programs, an individual or a group, or an activity (such as kente weaving); and 

can be investigated in a longitudinal (to discover and explain changes over a period of 

time) or in a comparative (to discover and explain differences between cases) settings. A 

single case study is where a particular phenomenon is chosen to address the research 
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question, whereas in a set of multiple case studies, the phenomena is studied in various 

contexts with some similar and some different characteristics. 

My research study employed a two-case multiple approach to case study design. 

It was a two-case multiple approach in the sense that it involved two sites (communities) 

with the researcher selecting a sample of weavers (10) observed and interviewed, in the 

Ashanti region, and another sample of weavers (5) selected from the Volta region 

observed and interviewed under similar conditions. I chose to interview fewer weavers 

from the Volta region because I realized that there was not much difference (if any) in 

the processes, equipment, and materials used by weavers in the two regions. Also, 

weavers were giving similar responses as the others interviewed, and so interviewing 

many weavers was a repetition of what had been told already. Thus the expected 

comparative cases turned out to be slight. In fact my general observations showed that 

most of the weavers follow the same or similar procedures in weaving, though they have 

different experiences in terms of who taught them how to weave, their educational 

background, and age or sex of the weaver. 

My decision to use a case study approach to this ethnographic study was 

influenced by the fact there was a large number of weavers in the weaving industry in 

the two regions. Apart from these two regions, other people were also engaged in the 

weaving of kente cloth across the country. These weavers exhibited the same or similar 

characteristics in terms of demographics, and the patterns they weave. 

A case study approach in this sense means employing purposeful and 

representational sampling techniques where participants for the study were selected by 

designed criteria (males, females, youth, adults, literates, and illiterates) to show the 
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different perspectives which the participants might hold. Yin's (2003) multiple case 

study approach employs "the logic of replication in which the researcher replicates the 

procedures of data collection in each case" (as cited in Creswell, 2007 p. 74). 

Also, the nature of my research questions supported a case study approach in 

investigating the phenomenon. Yin (2003) proposed the use of the case study approach 

when "how" or "why" questions are being asked. Understanding "why" (explanatory) 

and "how" ( description) the weavers employed these informal mathematical choices to 

weave the different patterns was central to the focus of this study. Yin (2003) contended 

that the focus on the richness and depth of a particular situation of a case study allows 

for the "opening up" of new ideas or new perceptions of the phenomenon, and this calls 

for working with the people, reflecting, probing, understanding, and revising meanings, 

structures, and issues relating to the context. Using the case study approach during my 

fieldwork helped me to collect data for describing the mathematics activities of kente 

weaving in Ghana. The result of this study may provide additional knowledge to 

scholarship (Glasser and Strauss, 1967) that contributed to existing knowledge in kente 

weaving as well as in mathematics education in general. 

Yin (2003) discussed six sources of evidence of a case study approach to 

qualitative data collection. These included: direct observation, participant observation, 

interviews, documentation, archival records, and physical artifacts. Yin further 

recommended the use of photographs, films, and videotapes as complements to the 

above data collection strategies. This study employed all the six sources of data 

collection discussed by Yin (2003). 
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In order to understand the cultural perspectives held by the weavers, I also used 

Wolcott's (2008) ethnographic techniques to understand better the underlying 

mathematics in kente weaving. Wolcott (2008) defined ethnography as the description of 

the cultural behaviour of a particular society within a given period of time. He further 

asserted that ethnography could be looked at as an approach to the study of everyday 

life, something anyone interested might engage in, more self-consciously, anywhere, 

anytime. According to Wolcott (2008) all processes aimed at having a critical look at a 

particular socio-cultural setting can be described as ethnographic, and this can include 

directing attention to all the necessary details in the field. 

Wolcott (2008) outlined participant observation, interviewing, and archival 

records as key elements in any ethnographic study. Wolcott underscored the rationale 

behind any ethnographic research as describing the activities of people in a particular 

place at a particular given period of time and the meaning they ascribe to these 

activities. 

Describing the mathematical practices of kente weavers in the Ashanti and Volta 

regions of Ghana and translating these practices into mathematical frameworks was the 

primary goal of this study. Integrating Wolcott's (2008) ethnographic techniques with 

Yin's (2003) case study approach was a worthwhile procedure to understand the 

mathematical practices of the kente weavers, and assessing ways to use this information 

to enhance students' understanding of school mathematics as well as making 

mathematics more relevant to the students' "everydayness". My approach (using the 

ethnographic case study) might help teachers to understand the connections between 

mathematics and kente weaving as I interacted with weavers and teachers in the 
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community in trying to understand how the culture of the people translate into kente 

patterns. 

Teachers in the weaving communities might be able to learn from some of the 

classroom implications that will be enumerated from this study by exploring and 

describing the mathematics in the weaving process to enhance their teaching of 

mathematics. 

It is evident that the two methodological approaches adopted for this study 

exhibit similar characteristics such as participant observation, interviews, and archival 

records. However, there exist some differences in the approaches, which need to be 

addressed. While Wolcott's (2008) ethnographic approach calls for the researcher to be 

in the community for a long time to observe very well the activities of the people, and 

see things from the perspectives of the natives, Yin's (2003) approach is silent about the 

need to be in the community for a long period of time. Davidson ( 1989) holds a similar 

view to Wolcott. 

Davidson ( 1989) was of the view that researchers need to fully participate in the 

community life (activities) of the people as well as see themselves as members of the 

community in order to understand their cultural practices. Immersing oneself into the 

community (learning how to weave, for example) was not only helpful for me to 

interpret the mathematical practices of the people but also helped to identify the 

mathematics of potential interest to students. However, becoming an expert weaver was 

impossible due to time constraints. Bringing these two approaches together to 

understand mathematics in kente weaving was not only a viable approach but also 
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helped me to understand the rationale behind the weaving patterns and how these 

translate into school mathematics. 

Also, the relationship between culture and school mathematics cannot be 

overemphasized as I employed the ethnographic approach together with the case study 

approach to understand the mathematical practices of the kente weavers. Though these 

techniques formed the primary approaches to my data collection, a lot of field notes 

were written and became central in the data collection procedures. Gaining access to the 

weaving communities was another important element in the data collection procedure, 

which preceded my observation and interviews. I realized the need to first and foremost 

find individuals within the weaving communities who would grant me entry and also 

help identify some key informants (Creswell, 2007). Also relevant in the data collection 

process was the use of audio-visual equipment. Videotaping and audiotaping were vital 

in capturing the interviews with the participants as well as seeing critically the different 

processes in kente weaving. 

The use of ethnographic techniques in understanding the use of mathematics in 

different cultures is not something new in the mathematics education context. Many 

researchers in mathematics education have at various points in time, studied participants 

in diverse contexts and social-cultural environments to understand the mathematics at 

work using ethnographic techniques. The approach used by Lipka and Yanez ( 1998) 

study of teaching mathematics used Yup'ik sociolinguistic routines to make connections 

between students' experiences in life and those in the classroom. This approach proved 

to be a useful pedagogy in the teaching and learning of mathematics to children in 

Alaska and also provided a framework to my research study. In as much as this 
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approach reinforced the use of the Yup'ik culture or belief system to teach mathematics 

in a "Western" oriented school, it also provided a framework to other ethnomathematics 

research. Selecting and delivering a lesson in the Yup'ik tradition, recording classroom 

activities before, during, and after the lesson, conducting interviews, transcribing the 

interviews are part of the ethnographic procedures used in qualitative data collection 

will be discussed later in this chapter. This approach to teaching where students' socio

cultural backgrounds are brought to bear in the teaching process is the fundamental 

framework guiding the ethnomathematics program. Research has indicated students are 

encouraged to learn mathematics when the teaching process involves their socio-cultural 

backgrounds. This new pedagogical framework can be very useful in as much as 

teachers are well versed in the cultural traditions in which they teach. 

Understanding the mathematics at play from the perspectives of the weavers as 

well as the mathematics education point of view is paramount in supporting students' 

learning of mathematics. Interviewing, videotaping, observing, transcribing, and giving 

back transcripts to my research partners to ensure that what has been interpreted 

reflected the views and belief system of my participants and interpreting it in their 

cultural context and in the context of mathematics education framework was vital in 

understanding the mathematics at work in kente weaving. 

In contrast Tuhiwai Smith's (1999) Decolonizing Methodologies is seen as a 

critique to the "accepted" paradigm of research in the academy. Tuhiwai Smith has used 

her position as a feminist and Indigenous researcher to write about the need for research 

praxis to be refined in the process of doing research with Indigenous communities. Her 

Decolonizing Methodologies sets the grounds for what non-Indigenous researchers need 
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to be aware of when researching with Indigenous peoples, how non-Indigenous 

researchers can improve their research with Indigenous peoples, and further questions 

the right that non-Indigenous peoples have to be involved in research with Indigenous 

peoples. My position in this regard is complex. I speak the language of the Ashantis and 

also some of their cultures as I lived with them for many years, but I am not a native to 

the communities I investigated. 

Two main categories occurred to me as I read Tuhiwai Smith's book with the 

first category talking about the critiques of "W estem" research and the second part 

focusing on setting a new agenda for Indigenous research using the Maori project. 

Tuhiwai Smith advocates that research should be seen as a set of knowledge, systems, 

rules, and values which does not only exist in the "W estem" research tradition, but is 

also situated in cultural context which brings to light multiple traditions of knowledge 

and ways of knowing. In this regard, some considerations were given to the kind of 

apprenticeship in the kente weaving industry as well as other ethnographic approaches 

( observation, interviews, and documentation) in understanding the mathematical 

practices of kente weavers in Ghana. 

Tuhiwai Smith's (1999) approach to Indigenous research also emphasizes some 

of the current methods in qualitative research paradigms, which were very important in 

conducting my study with the kente weavers who are Indigenous people in Ghana. It 

served as a guiding principle or framework as well as helped throw light on some of the 

basic norms when researching in Indigenous communities. Though, I was seen as an 

insider in the sense that I speak the language of the people, my unfamiliarity with the 

history, culture, and traditions of the local people made me an outsider. Also, going to 
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the field as a graduate student from a "W estem" or "dominant" culture made me an 

outsider in the sense that there were different occasions where the people considered me 

as not one of them, but just coming there to do research on their activities. 

The weavers felt empowered to participate or refuse to participate as outlined in 

the case study protocol and invitation letters (see Appendix). In fact some of the 

weavers questioned how I would interpret their response in my analysis. 

Another insightful precaution made by Tuhiwai Smith ( 1999) was the need to 

recognize the belief system and research that belief system as it is. I was mindful of my 

worldview and of the power of representation, which has the tendency to downplay the 

tradition of my research counterparts. Representing the views of my research 

counterparts from their cultural perspectives and in the context of a mathematics 

education framework was my primary focus as I addressed the mathematics at work in 

kente weaving. In as much as one may see that Tuhiwai Smith's (1999) decolonizing 

methodologies as critiquing current "Western" research praxis in Indigenous 

communities, it also brings to light some of the issues one needs to be mindful of when 

doing research with Indigenous people, and further complemented my approach to 

unraveling the mathematics at play in kente weaving. 

Though Tuhiwai Smith's (1999) approach serves as a remedy to the challenges 

relating to D 'Ambrosio's ( 1985) definition of ethnomathematics, it contradicts Yin' s 

(2003) approach to case study. While D' Ambrosio (1985) wrote about understanding the 

mathematics used by a particular Indigenous community within their own community, 

Davidson (1989) emphasized that ethnomathematics should be extended to 
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understanding the mathematics practiced by Indigenous people in an integrated 

community. 

Tuhiwai Smith's (1999) approach also highlights Davidson's (1989) definition as 

well as complementing Wolcott's (2008) ethnographic techniques. While Tuhiwai Smith 

( 1999) laid more emphasis on the need to understand very well all the traditions of the 

Indigenous people before conducting research with them (Indigenous people), which is 

similar to Davidson (1989); Yin (2003) took a neutral stance where one reports of 

evidences in the community based on the understanding and interpretations of the 

researcher. Tuhiwai Smith (1999) and Davidson (1989) hold the view that researchers in 

Indigenous communities need to report their findings based on the interpretations of the 

people researched with and not based on the researchers' own interpretations. 

D'Ambrosio (1985), Davidson (1989), and Tuhiwai Smith (1999) all pay 

particular attention to notion of "knowledge in a context", an understanding of the rich 

knowledge base of the socio-cultural systems that can be tapped for the advancement of 

learning. 

In their article on "Digital Storytelling and Implicated Scholarship in the 

Classroom", Fletcher and Cambre (2009) pointed out how visual ethnography can 

become a teaching tool in the classroom. I am hoping that the relationship between kente 

cloth and local cultural practices and beliefs will become a similarly rich teaching 

resource in the Ashanti and Volta regions. These relationships between culture and 

design were established as I unraveled the informal mathematics at work in the weaving 

process. Observing the different weaving processes and talking to the weavers formally 

(through semi-structured interviews) and informally (casual conversations) as well as 
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holding both informal and formal discussions with mathematics teachers in the weaving 

communities helped me unravel the mathematics in kente weaving and its pedagogical 

implications to the teaching and learning of mathematics in Ghana. 

It is evident from the above examples that using an ethnographic approach in 

understanding the mathematics at work in different socio-cultural environments may 

help develop teaching strategies which may not only encourage students to learn and 

appreciate their culture, but also enhance the mathematics achievements of these 

students if these strategies are implemented by teachers. 

The sections that follow describe the data collection methods ( observation, 

interviews, documentation/archival records, and artifacts) mentioned above and how 

these methods were used. 

Direct Observation 

Making field visits to the project/research site was a way of creating an 

opportunity for direct observation in a case study approach to qualitative data collection 

(Yin, 2003). These observations ranged from casual to formal data collection activities, 

and were developed as part of the case study protocols in my initial preparations towards 

the data collection. These gave me the opportunity to measure some informal as well as 

formal activities in the community which were vital to the study. I also observed their 

meetings and other activities, which were very important but did not have direct 

relationship with the weaving practices. These meetings were relevant because the 

weavers discussed the welfare of weavers, the procedures and protocols involved in 

welcoming tourists, and development projects in the community (Bonwire ). For 
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example, I observed the kente festival of the people ofBonwire, which coincided, with 

my fieldwork stage of the research (see Chapter four for a description of kente festival in 

Bonwire ). In fact the kente festival which was held during that period when I was doing 

my data collection was significant to me as the occasion brought together most of the 

stakeholders of the kente industry ( chiefs and weavers) in Bonwire. I took photographs 

of different kente patterns and all equipment used in the weaving during my observation 

periods. I employed the services of another person to help in my observations to ensure 

that every important activity related to weaving was captured. This person, who was a 

member of the community in Bonwire, also helped educate me in the different processes 

of weaving. The person I employed assisted me with recording videos as I interviewed 

my participants. He sometimes took photographs of interesting scenarios upon my 

instruction as I interacted with the weavers. 

Participant Observation 

I recalled the challenges I faced as a novice in a different culture. My objective 

was to learn the perspective held by my research counterparts as an "insider" while 

remaining an "outsider" [Jorgensen, (1989) as cited in Creswell, (2007)]. Wolcott 

(2008) describes participant observation as gaining significant experience about what 

goes on in the field. Gaining firsthand experience in what occurs naturally in any 

particular environment cannot be overemphasized. Most of the things we know in our 

societies or communities are as a matter of us being part of these communities. This may 

come about as result of our interaction with people in the community and seeing, as well 

as hearing what they do or say. In order to know the different perspectives held by the 
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weavers and understand the interplay among the weaving processes and the 

terminologies associated with it, I observed these weavers for two weeks in each 

community as they weaved different patterns so as to acquaint myself with these 

terminologies/jargons. These observations included watching how the yams were 

selected and arranged for their symbolic significance. These observational processes 

entailed taking an active part in the weaving activities. I made some efforts to learn how 

to weave some simple patterns to understand the mathematics at play in the weaving 

process. I did this through the support and help of some of the weavers I interacted with. 

These weavers were eager to show me some basics in the weaving processes during my 

stay in each community. 

While in the Bonwire community, I made notes in my field notebook about what 

I saw during my observations and interactions with the weavers and community 

members. This observation helped me develop familiarity with the cultural milieu, 

which proved invaluable throughout the study. Observing and participating in such a 

phenomenon of human interaction was integral in understanding the complexities of the 

human experience. Participant observation also helped me contextualize and frame my 

interview questionnaires though there had been an interview questionnaire outlined in 

the research proposal already. 

This vital stage in my research was constrained by time. There is no doubt it 

takes a lot of time to observe a particular community very well in order to understand 

their activities. Though it might be hard to capture every aspect of the weaving process 

as well as understand the culture of the people that translates to the weaving during my 

period of my investigation, I made significant efforts to understand all the processes of 
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weaving and the culture that translates into the weaving. Each day, I started my 

observation as early as 8 o'clock in the morning and closed as late as 6 o'clock in the 

evening, with an hour break at noon. Sometimes, I closed even later than the said time, 

because, I wanted to see how the weavers close the day's activities or work. 

Also critical to this stage was the difficulty of documenting the data while 

observing. It was hard choosing what to describe in my field notebook as most 

important while observing and participating in the weaving processes. However, efforts 

were made to document most important elements in the processes of weaving. For 

instance, I stopped at different sections or points during my interaction with the weavers 

to write down very important points during my conversations with them. At times I 

paused to ask them to repeat what I couldn't get right before moving into other sections. 

Another limitation was the behaviour of some participants under observation. 

Some participants put up behaviours which were not natural but because they were 

being observed. These they told me after spending some time in the community and 

gaining familiarity with the people. Such behaviours did not portray the true character of 

the persons, but again such pretending attitudes did not last long. However, these 

behaviours may say something about their expectations about what I valued. There were 

times where the weavers saw me as an evaluator or a journalist who came to the 

community to solicit their views and challenges and to report them in the daily 

newspapers for government intervention. Some of the weavers told me this after some 

weeks of interaction with them. This perception had some negative implications on the 

outcome of the observations as some weavers tried to highlight on the negative aspect of 

their weaving career as well as the challenges they face in the weaving profession. 
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I made conscious efforts to develop some rapport with the weavers as it helped 

reduce the tension they had initially when I started the observation. I played games with 

the weavers during my/their leisure times in the community. I also videotaped and took 

and shared photographs of very important events in both direct and participant 

observations. This as well helped me capture very important information I was not able 

to write in my field notes. I was able to capture all vital information through the use of 

my voice recorder. Most often I recorded the conversations I had with the weavers using 

the voice recorder. Finally, I relied on my memory and my personal discipline to write 

down and expand my observations as soon as possible. For any time I took a break from 

my observation, I wrote down and reflected on different events I encountered. I also 

downloaded my videos to my computer to make way for the next recording before I 

proceeded. 

Interviews 

Yin (2003) holds the view that interview is one of the most important sources of 

case study information. He further recommends that the interviews should appear to be 

guided conversation rather than structured queries ( open-ended interviews). In an 

attempt to understand how the culture and the lived experiences of my research 

counterparts affect the different patterns they weave, I employed qualitative interview 

methods proposed by Herbert and Irene Rubin's (1995) approach to interviewing as a 

way of qualitative data collection. 

Also, informal interviews were followed up with some of the mathematics 

teachers in the Bonwire weaving community to understand the mathematical 
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implications of the patterns. This informal follow-up with some mathematics teachers in 

the Bonwire weaving community was meant to enhance a deeper understanding of the 

participants' responses. 

Rubin and Rubin (1995) defined qualitative interviewing as a way of finding out 

what others feel and think about their worlds. 

"Through qualitative interviews you can understand experiences and reconstruct 

events in which you did not participate. From becoming a fundamentalist 

Muslim to organizing mine workers' union, from participating in a beauty 

contest to fighting a war in central Africa. You can extend your intellectual and 

emotional reach across age, occupation, class, race, sex, and geographical 

boundaries" (p. 3). 

Rubin and Rubin identified different types of qualitative interviews. These include; 

topical, life histories, evaluation, focus groups, and cultural interviews. I employed a 

combination of cultural and topical interview formats during the interview process. 

From a cultural perspective, efforts were made to frame and direct questions aimed at 

understanding the norms, values, beliefs, traditions, behaviours, and ways of living of 

the people and their meanings. Also I made conscious efforts to make the interview 

procedures relevant to the relationship between the weavers' cultural practices and the 

patterns they weave. I encouraged the weavers (participants) as much as possible to 

respond exactly to what had been asked in the interviews. In situations where 

participants diverted the conversation, I tried to rephrase the question for more clarity 

and drew their attention to what was being asked. Interview questions were directed 

75 



towards understanding the cultural practices of the weavers and how that affected the 

patterns they weave. 

From a topical interview perspective, I tried to understand the facts and sequence 

by which the weaving patterns had transformed over time. What influenced the change 

of the patterns they weaved, if any, and the impact this had on the community in which 

they find themselves was an issue of concern to me during my interview process. 

In an attempt to collect data to represent multiple voices and actions constituting 

my research setting, a diverse and purposeful sample of fifteen (15) kente weavers and 

six (6) mathematics teachers in the Ashanti and Volta regions were selected to represent 

a range of weavers as this helped expose weaving patterns. Differences included adult 

vs. youth, literate vs. illiterate, and urban vs. rural. The various stages and weaving 

patterns were examined to determine the mathematical choices, reasoning, and ideas 

they communicate. Some of these activities included examining the different kinds of 

patterns employed by the artisans in weaving. 

I held a series of meetings with mathematics teachers in Bonwire to complement 

the interviews with the weavers as well as brainstorm some of the informal 

mathematical applications involved in kente weaving. Through observation, I tried 

linking the different patterns of kente weaving to ascertain the mathematics at work in 

the different patterns or some further mathematics that can be prompted by looking at 

these patterns in school. Various forms of interactions were held to discuss the results of 

the ethnomathematical study to ascertain how these ideas could be included in the 

teaching and learning of mathematics. I held a series of meetings with mathematics 

teachers to discuss the mathematics at work in the weaving process. 
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I decided not to follow strictly the interview questionnaire in order to allow my 

respondents to express themselves as they wish; however, I ensured that all questions in 

the questionnaires were answered (Rubin and Rubin, 1995). I made more attempts at 

satisfying the needs of my line of inquiry while putting forth friendly and non

threatening questions in my open-ended interviews. I assumed a conversational 

approach as I followed the semi-structured set of questions in the research study 

protocol. Though the interview approach was semi-structured in principle, there was 

some flexibility for participants to express themselves in the way they felt comfortable. 

This formal interview process took place after spending some time in the community 

and getting used to the people and observing their weaving activities. 

Recording my interviews was also an essential part of the data collection 

procedure. I used audiotapes or voice recorders to record the entire interviews so as to 

get more accurate information about my interviewees. However, permission was sought 

from my interviewees in advance before this process proceeded. I wrote down some 

short notes as I interviewed my participants. 

Documentation/ Archival Records 

Examining what has already been produced by others in the field or a related 

area is what Wolcott (2008) described as documentation. Wolcott (2008) did not 

underrate the fact that there is more sense in looking at what has been done already. This 

includes looking into documents, photographs of artifacts, and objects and any other 

thing that might be shared with the researcher, which are not easily available to anyone 

else. 
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Yin (2003) also underscores the relevance of documentary information in any 

case study research. This he argued can be in the form of letters, memoranda, agendas, 

announcements, minutes of meetings, administrative documents, and newspaper articles. 

This documentary information was used or needed to corroborate and augment evidence 

from other sources. Yin (2003) is of the view that: 

First, documents are helpful in verifying the correct spellings and titles or names 

of organizations that might have been mentioned in the interview. Second, 

documents can provide other specific details to corroborate information from 

other sources. (p. 87). 

Complementing documentation with the other data collection approaches already 

mentioned solidified my data collection as it enabled me to gather comprehensive 

information about my research counterparts. Through informal conversation with the 

weavers I learned the mode of transmission of kente weaving patterns in the past and 

how these had changed over time. Published research about the history and culture of 

the people in Ashanti and Volta regions were vital in understanding the past of the 

people. For example, see Amoako-Atta (2007). Also vital was the history of weaving in 

Ghana with specific references to kente weaving For example, see Asamoah-Yaw 

( 1999). I visited the Ashanti regional cultural centre and Manhyia Palace where I bought 

some books on kente weaving which I thought would be instrumental in understanding 

how weaving has evolved over the years. I also visited the local libraries and other 

reference centres where I accessed some local magazines and newspaper articles that 

would be vital to the study (Arthur and Rowe, 1998; Asamoah-Yaw, 1999), which are 

referenced in Chapter five. 
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Physical Artifacts 

Yin (2003) described physical or cultural artifacts as a tool, technological device, 

work of art, or some physical evidence, which can be collected or observed as part of the 

field visit. Physical tools or products that are used in the weaving process were 

examined carefully to understand the rationale behind the use of such tools or products. 

These included the different kinds of yams used, the quality of the yams, the colours of 

the yam, and why those yams were selected for a particular pattern and the cultural 

significance. Also relevant was the selection of the different patterns that have been 

woven already and the cultural implications and relevance. 

Apart from the artifacts from the kente weaving industry, other traditionally 

relevant artifacts and/or historical monuments in the weaving communities were 

examined to determine their relevance or otherwise to the weaving practices of the 

people. These artifacts included: "tie and dye," bead making, pottery, basket weaving, 

and sculpture. These artifacts had some cultural implications but I did not see any 

significant relationship with kente weaving, except for basket weaving. 

Although using multiple sources of evidence enabled me to understand this 

complex real-life activity of my research participants, Yin (2003) also recommended a 

combination of more of these sources in order to supplement as well as to compensate 

for the limitations of the individual sources. 

Seminar 

The last aspect of my data collection was the series of meetings or seminars I 

held with some mathematics teachers from Bonwire to discuss some of the classroom 
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implications associated with kente weaving. Six mathematics teachers from the junior 

and senior high schools in Bonwire participated in these seminars. The composition was 

two teachers from the junior high school and four teachers from the senior. 

Unfortunately, none of the mathematics teachers were female. This is because none of 

the mathematics teachers in the junior and senior high schools in Bonwire were female. 

See chapter six for comprehensive background information on the teachers who 

participated in the seminars. 

Factors such as years of teaching experience, age, gender, educational 

background, and level of mathematics teaching, were considered in the selection of 

teachers for the seminars. Topics discussed during the seminar centred on some of the 

mathematical choices of the weavers and their mathematical implications for classroom 

practice. 

The aim of these seminars was to get the input of teachers on ways to improve 

the quality of their students' mathematical experience through kente weaving. Some of 

the issues raised during these seminars with the teachers were vital in describing the 

mathematical practices of the weavers as well as its classroom implications. 

I interacted with Nana on five different occasions, with each meeting lasting for 

about 90 minutes. During these meetings, our discussions centred on the history, 

mathematics, and pedagogical implications of some selected kente designs ( discussed in 

the previous chapter). I realized the potential ofNana's contribution to the success of 

my work hence the need to spend more time with him and learn from his expertise as a 

teacher, a weaver, and a sub-chief. 
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Ethical Considerations 

As qualitative research involves a social contract with those participating in the 

study, an informed consent was negotiated at each stage of the study as a way of gaining 

access to my participants (Creswell, 2007). Participation in this study was optional, with 

weavers and teachers having the choice of opting out at any point in time. Detailed 

information (see Appendix) about the study was communicated to potential participants 

in advance before they made their decision to participate or not. The identity of my 

research counterparts was kept secret unless they requested otherwise. Apart from Nana 

Akwasi Gyamfi and Nana Adubofuor who requested that their names should be 

associated with all the information they gave me, all the other participants were silent on 

that. Also, efforts were made to keep confidential the techniques involved in making 

circular patterns, or unique patterns which were special to the weavers and required 

extensive/advanced skill to weave, whichever patterns they requested to be kept 

confidential. Letters of invitation and consent forms were read and explained to illiterate 

weavers either by the researcher or someone the weavers trusted very well before they 

participated in the study. Similar letters of invitations and consent forms were also sent 

to teachers before they participated in the study (see Appendix). 

Validity and Reliability of Data 

The nature of my data collection approach called for triangulation in the data 

analysis. Patton (2002) advocated for triangulation ( cross-checking information and 

conclusions through multiple procedures) arguing that triangulation strengthens a study 

by combining different or several methods. Creswell and Miller (2000) also defined 
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triangulation as any validity procedure in which researchers search for convergence 

among multiple and different sources of information to form themes or categories in a 

study. I chose triangulation as an acceptable procedure for ensuring the validity of my 

study as I collected data from multiple sources (Johnson, 1997). 

Data from the fieldwork was analyzed based on three main criteria. These 

included: examining the mathematical practices and concepts in the weaving process 

and the end product (patterns) as I observed the weavers. These concepts ranged from 

simple to complex depending on the patterns. The next stage was looking for similarities 

and differences in the responses ofmy research participants as I compared the cases and 

offered offer propositions about emerging themes. Feedback from my research 

counterparts regarding emerging themes, propositions and conclusions were sought at 

the end of the data analysis (Miles and Huberman, 1994). 

Also relevant were summaries from my field notes and photographs from the 

observations. There were a lot of comparisons made from field notes and my 

observations where there were similarities and differences in what I observed and the 

responses from my participants. 

The last aspect of the criteria was relating the mathematical practices of the 

weavers with school mathematics and recommending teaching strategies that could be 

used by both teachers and students in the teaching and learning of mathematics in 

Ghana. Discussions on the mathematical practices of the weavers and their classroom 

implications formed an integral part of the series of seminars I organized with the 

mathematics teachers in Bonwire. I met with mathematics teachers Gunior and senior 

high school) on five different occasions. 
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Data Analysis 

Bishop (1988) enumerated six evidences of activities in various cultures that give 

rise to mathematics. These evidences formed the basis for my data analysis, but in this 

dissertation I place more emphasis on counting, measuring, and designing than on the 

other three processes - playing, locating, and explaining. The weavers considered their 

work to be serious and thus did not identify playfulness, though one could argue that 

their design process is a form of play. The process of locating or positioning threads to 

achieve the desired patterns in the cloth relates largely to counting, measuring, and 

designing, so in my analysis the aspects of locating are integrated with these other three 

processes. The weavers' explaining was constrained to some extent by my language 

limitations in relation to theirs. It also seemed challenging for the weavers to explain 

certain aspects of their weaving processes due to their reliance on informal processes 

that may not have representations in common language. They attributed their artistic 

prowess, which they learned from parents and relatives, to "the gift of God" when they 

could not explain their methods. 

I developed these descriptions based on my experience as a high school 

mathematics teacher over the years. I therefore limited my analysis to counting, 

measuring, and designing as evidences of the existence of mathematics in the process of 

weaving the kente cloth. The rest of the analysis highlighted on the mathematics 

concepts such as sets, geometry, functions, statistics, ratio and proportion, and 

percentages. These concepts, I thought were very prominent in the kente weaving 

process and hence necessary for emphasis. 
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Another helpful framework, which was integral in describing the mathematical 

practices of the weavers, was that proposed by Steen (1990). He focused on some of the 

fundamentals of mathematics or the roots of mathematics. Among some of the 

mathematical structures that Steen ( 1990) emphasized as the basis of mathematics are 

numbers, shapes, symbols, symmetry, and patterns. Steen is of the view that the 

mathematics has outgrown its traditional or common view of being a static discipline 

based on formulas as taught in arithmetic, geometry, algebra, and calculus to new fields 

and applications, which involve open-ended searching for patterns. 

It is evident that one can draw some parallels between what Steen ( 1990) 

classified as mathematics and that of Bishop ( 1988). I used some of these categories to 

describe the mathematics of kente weaving based on my observations and the weavers' 

description of their work. 

Conclusion 

Though mathematical ideas might be considered the bedrock for activities such 

as quilt-making, knitting, embroidery, and weaving, most of the weavers who took part 

in this study relied on their traditional ways of counting, measuring, and designing, with 

few of the weavers claiming that their mathematical experience at school gave them 

further motivation to the weaving of different patterns. Kente weaving as I experienced 

involved a lot of informal mathematics performed by the weavers. I describe these 

informal mathematics by first describing the nature of education in Ghana, mathematics 

education in Ghana, and the challenges faced by education in Ghana. 
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Introduction 

Chapter Four 

Education in Ghana 

The purpose of this chapter is to examine some of the literature on education in 

Ghana in both pre-colonial and post-colonial eras. The chapter further looks at reform in 

education in Ghana, the Free Compulsory Universal Basic Education (FCUBE), the 

constitutional framework on education, the current state of education, mathematics 

education in Ghana, and its challenges. I start the chapter with a brief overview of 

Ghana. 

Geographically, Ghana is located in the western part of Africa with an area of 

238,538 sq. km. The population of Ghana at the year 2010 was about 24 million people 

evenly distributed across genders (male 49%; female 51 % ). Christianity is the main 

religious practice of the Ghana people (about 68%) followed by Muslim 15%, 

traditional religion 8.5% and other 6.1 %. Agriculture (including fishing) is the main 

occupation of the people (about 47.9%) followed by sales and clerical 19.3%; industry 

and transportation 16.2%; professional 8.9%; services 5.9%; other 1.8%. Ghana prides 

itself as among the best-practised democratic states in Africa. Presidential and 

parliamentary elections are held every four years with a sitting president having an 

option for re-election for another four-year term. 

Education is important to the people of Ghana, just as it is elsewhere. I think of 

education as a process by which knowledge, skills, and values are transmitted from one 

generation to another. It comprises the institutions set up by society to promote basic 
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skills in academics, technical and vocational, and science disciplines. Individuals within 

this society utilize the knowledge and skill acquired in their education to solve their day

to-day problems, enhance development, and improve their standard of living. 

Mathematics in this current technological era is an integral part of education. 

Mathematics education in its natural sense can be seen as a combination of diverse 

practices that make it historically, culturally, socially, and politically situated as any 

human activity (Greer, Mukhopadhyay, Powell, & Nelson-Barber, 2009). These 

practices are grounded in human interactions within the environment in which humans 

find themselves and their desire to solve their problems. Education in Ghana has gone 

through a lot of developmental stages during the past ten decades all in attempt to 

improve the quality of education for its citizens and most importantly to meet national 

development goals. The goal of formal education is to provide relevant and quality 

education for all Ghanaians to enable them to acquire skills which will make them 

functionally literate and productive to facilitate poverty alleviation, promote socio

economic growth, and accelerate sport development for the welfare of Ghanaians 

(Mould-Iddrisu, 2010). The Ministry of Education (MoE) mainly facilitates provision of 

education in Ghana. This ministry is responsible for carrying out the government's 

vision of providing quality education through the expansion of access to education at all 

levels, provision and improving infrastructural facilities, making education relevant to 

national goals, providing free education at the basic level, and making secondary and 

tertiary education more cost effective (Ministry of Education, 2010). 
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Ghana Educational System in Pre-Colonial Era 

The history of education in Ghana can be dated back to the late 1500s when the 

country was under colonization. Though before the arrival of the colonial masters, the 

people of Ghana (called the Gold Coast in colonial times) had their own system of 

traditional education where special training was given to members of the community; it 

was understood that that was inadequate to meet the needs of a modem society (Eyiah, 

2004). Formal education started with the colonial government in the form of castle 

schools (Eyiah, 2004). This aim led to the setting up of schools close to the Forts 

(castles built along the coast by the colonizers for the purposes of keeping slaves to be 

transported overseas) where the colonial masters mostly settled. 

The continuous search for formal education in Ghana was met by the 

missionaries who, in their intention to spread the word of God at that time, needed well 

educated local assistants. The Basel Mission Society of Switzerland (BMSS) was the 

first to spearhead this agenda in 1828. This missionary society established their first 

school in Osu, Accra, where students were taught to read, write, and do simple 

arithmetic. They also realized the need for their students to acquire practical skills in 

technical and vocational subjects hence courses in carpentry, masonry, blacksmithing, 

shoemaking, and sewing were taught. The Wesleyan Missionaries were not left out in 

this agenda as they also arrived in Ghana to embark on a similar mission ( evangelizing 

the people) as well as setting up educational institutions where their assistants would be 

trained. This led to the establishing of schools along the coastal areas of Ghana (mostly 

Cape Coast and Accra). 

In order to achieve their goal of evangelizing the people, the BMSS also took a 
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giant step in translating the Bible into local languages (Twi, Ewe, and Ga). Great 

progress was obtained by the year 1894, with the establishment of a Teacher Training 

College and about 110 schools. 

The colonial government at that time, under the leadership of Governor Stephen 

Hill, realising the need for a sustained and better education for the people came out with 

the first Education Ordinance in 1852 (Eyiah, 2004). This ordinance failed to achieve its 

objective due to the people's inability to bear the cost of education through a Poll Tax. 

The Accelerated Development Plan (ADP) of 1920, which aimed at improving 

the economic, health, and education sectors of the country, made a tremendous impact as 

it aimed at the expansion of and compulsory education for all children in the country. 

This ADP led to the establishment of schools in all parts of the country (including 

Bonwire and Agotime ), despite some of the developmental challenges in the northern 

parts of the country. 

Ghana Education System in Post-Colonial Era 

The educational system in Ghana saw a tremendous improvement after 

independence (post-colonial era) as a result of the firm foundation established by the 

ADP. Dr. K wame Nkrumah, who was the leader of government business, took over the 

administration of the ADP in 1951. Education became a top priority of the government's 

agenda after independence in 1957. Policies, which enhanced the provision of free and 

compulsory education, free textbooks for all students, and the creation of local 

authorities with the responsibilities for buildings, equipment, and maintenance of grants 

for both primary and secondary schools, were established. 
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Despite the great improvement in the educational sector in Ghana, political 

instability has been a major challenge to the smooth implementation of educational 

policies aimed at making education achieves its goal of producing well-educated 

citizens who can serve the employment and democratic needs of the country. The 

educational reform policy of 1988, which was established under the leadership of Jerry 

John Rawlings, the then Head of State of Ghana, was intended to rectify the 

inefficiencies in the educational system. This saw pre-university education reduced from 

17 years to 12 years; made up of six years of primary education, three years of junior 

secondary, and three years of senior secondary education. There was also the 

establishment of Free Compulsory Universal Basic Education (FCUBE) in 1996. This 

policy was meant to encourage children of all school going age to be able to access 

formal education and to enhance improvement in teaching and learning. 

The Kufuor government did not relent in its efforts to provide the best education 

for the people since 2001 when John Agyekum Kufuor took the mantle of leadership as 

the president of the Republic of Ghana. There have been a lot of intervention 

programmes to complete these reforms since 2001 all in an attempt to address lapses in 

the educational system and also to conform to international standards. Notable among 

them were the Capitation Grant (CG) and the School Feeding Program (SFP). 

The CG, a major component of FCUBE, aims at improvement in access, 

participation, and retention of children in school. Though basic education in Ghana is 

tuition-free, district assemblies charge levies as a means ofraising funds from parents 

for repairs in the schools as well as supporting extra-curricular programs ( cultural and 

sports). Data from the offices of FCUBE programme indicated that about 20% of 
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children of school going age were not in school as a result of parents' inability to pay 

levies charged by school authorities. In an attempt to improve access and increase 

enrollment, especially in poor and rural communities in Ghana, the government 

established the capitation grant scheme. This scheme enabled every child to receive an 

amount of three Ghana Cedis ($2 equivalent) to defray these levies. This money is paid 

to school authorities as a way of strengthening their financial base as well as providing 

an opportunity to build school level capacity to effectively use their financial resources 

to plan and carry out school quality improvement activities. 

The SFP on the other hand, is an initiative of the Comprehensive Africa 

Agricultural Development Programme (CAADP) Pillar 3 which seeks to enhance food 

security as well as hunger reduction in accordance with the United Nation's Millennium 

Development Goals (MDGs) (Ghana School Feeding Programme, 2005). The major 

stakeholders of the SFP are the Dutch Government, Government of Ghana, US AID, 

ADRA, SNV, SEND, WFP, and CRS (see appendix for list of abbreviations). 

The underlying concept of this laudable programme is to provide children in 

public primary schools and kindergarten with one nutritious meal prepared from locally 

grown foodstuffs in every school day. This project began in 2005 with IO pilot schools 

drawn from the IO regions across the country. The SFP was expanded by August 2006 

and saw a tremendous increase in coverage to 200 schools with about 69,000 students 

across the country. Currently, the SFP covers approximately 1698 public schools 

throughout the country with an estimated student population of 656,624 being fed daily 

(Ghana School Feeding Programme, 2005). 

The SFP has among its objectives, the reduction of hunger and malnutrition 
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among students, improvement in enrollment, attendance and retention, improvement in 

performance, and increasing domestic food production. The SFP also provides safe 

drinking water to students through the provision of polytanks (big barrel containers used 

for storage of water) and other sanitation facilities. One remarkable aspect of the SFP is 

that students are occasionally de-wormed to get rid of any worm infestation, which 

affects their health and eventually the performance at school. 

Though the SFP has seen a tremendous improvement in enrollment and retention 

of students in rural, deprived communities in Ghana, there are still some challenges that 

need serious attention to make SFP achieve its realisation. Prominent among them is the 

issue of collaboration and clear delineation of roles and functions among all 

stakeholders. There are also concerns for the need for caterers and cooks to undergo 

proper training to ensure safe and hygienic food and cooking environments. In thinking 

about providing students with nutritious locally produced meal once a day. I would also 

suggest the opportunity to think about adopting a mathematics curriculum that addresses 

local practices and needs. 

Reform in Education in Ghana 

In order to increase access to basic education, shorten pre-university education 

structure from 17 years to 12, make education cost effective, and improve the quality of 

education to meet the socio-economic needs of the country, Ghana, with the assistance 

from the World Bank and other international donor agencies, embarked on educational 

reforms since the 1980 's. These reforms were aimed at addressing inefficiencies in the 

educational system as well as enhancing effective sector management and budgeting 
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procedures. Notable among them was the Free Compulsory, Universal Basic Education 

(FCUBE). The FCUBE program saw the implementation of the junior and senior high 

school education system, which has been in existence up to date. The FCUBE, apart 

from increasing access to good quality basic education, promoting efficient teaching and 

learning, also aimed at improving the morale of teachers through incentive programmes 

as well as improving teacher community relations (Education in Ghana, 2010). 

Below are some of the reform programs since independence in 1957. 

1. The Education Act of 1961 

11. The Dzobo Report of 1973 (Recommended the Junior Secondary School 

Concept) 

m. The New Structure and Content of Education 1974 

iv. The Education Reform Programme 1987 /88 

v. The Free Compulsory Universal Basic Education Programme, 1996 

v1. The Ghana Education Trust Fund Act 2000. 

Apart from these reform programs, which made significant impact in the educational 

sector, the government saw the need to supplement the reforms by several intervention 

programs to achieve its goal of becoming a middle level income status by the year 2015. 

For example, the Quality Improvement in Primary Schools (QUIPS), a USAID 

sponsored program, aimed at producing competent teachers, training education 

managers, and planners as well as promoting a supportive learning environment for 

children. Despite all these reforms in education, I see most parts of the mathematics 

curriculum in Ghana reflecting European values and hence lacking the needed 

connection between the curriculum and the students' immediate environment. A 
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curriculum supplement that would support the inclusion of students' environment ( e.g. 

the use of kente weaving) in the teaching and learning process is what my research aims 

to support. 

Free Compulsory Universal Basic Education (FCUBE) 

Education in Ghana is seen as the main yardstick for improving the lives of the 

citizenry, and as such more efforts have been directed towards achieving such an 

objective. Education in Ghana saw a downward trend in the late 1970s and early 1980s 

due to poor management practices and general microeconomic turmoil (Community 

School Alliance, 2005). Nearly half of the teachers at the basic level were untrained and 

the majority of the graduates from the basic level lacked literacy skills, as well as high 

attrition rate of students at the basic level (about 60%). In an attempt to address these 

issues and to raise the quality of education, the government at that time decided to 

implement broad reform policies which touched all levels of education in Ghana as well 

as the management of education. The government at that time decided to launch the 

FCUBE programme in 1987. This reform program was designed specifically to focus on 

access to and quality of basic education. 

The FCUBE program was also set up as a fulfilment of the Fourth Republican 

constitutional mandate, which establishes free universal basic education for all children 

in Ghana (Ministry of Education, 2010). 

This reform included: 

a. Reduction of pre-tertiary education from 17 years to 12 years ( 6 years of 

primary, 2 years of junior high school, and 3 years of senior high school). 
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b. Teacher trainees required to have completed secondary schooling. 

c. Local community participation in the provision of basic education in the 

areas of infrastructural support and support through community 

organisations (including education committees). 

d. Local language would be the medium of instruction for the first three years; 

with English taught as a subject beginning from grade one and becoming a 

medium of instruction in grade four. 

e. Reorientation from rote learning to skills-based instruction, with continuous 

in-service teacher training. 

f. Implementation of a national literacy campaign, including non-formal 

education programs for drop-outs. 

g. A required 40-week school year for public and private schools. 

h. Combination of continuous student assessment by teachers and headmasters 

and terminal assessment. 

i. Decentralization of decision-making and supervision from the region to the 

district and circuit levels. (Ministry of Education, 2010, p. 17) 

The FCUBE has three main components, as outlined by the Ministry of Education 

(2010). 

1. Improving the quality of teaching and learning. Activities focus on enhancing 

specific teaching skills through pre-service and in-service teacher training, 

improving teacher motivation through incentive programs, promoting the quality 

of students learning and performance through curriculum reviews and improved 

teacher-student interaction, provision of adequate and timely learning materials 
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to all schools, and improvement ion teacher-community relationships. (p. 18) 

11. Management for Efficiency. This component focuses on the re-organization and 

re-orientation of management practices in the education delivery system. 

Specifically, this component strives to improve the efficiency and effectiveness 

of management performance in the education sector. Activities address 

management reforms, discipline and accountability in schools, increased 

enforcement of effective teaching and learning, elimination of teacher 

absenteeism, lateness, and misuse of instructional time, and building the morale 

of pre-tertiary personnel. (p. 18) 

iii. Increased Access and Participation. Activities are designed to ensure that there is 

total access and retention of all school-age children in their nine-year basic 

education program, and that all stakeholders participate fully in educational 

services/programs within their localities. Activities involve expanding 

infrastructural facilities and services to enhance access, addressing issues of 

enrollment and retention for all school-age children, enhancing the quality in the 

provision of educational services and facilities, ensuring good quality teaching 

through the setting of performance targets, encouraging all stakeholders to 

participate fully in educational services and programs. (p. 19) 

In order to come to the realization of the dream behind the FCUBE program, the 

government of Ghana solicited for assistance from both local and international agencies. 

Local partners included District Education Oversight Committees (DEOC), School 

Management Committees (SMC), and Parent-Teacher Associations. International 

agencies included the Department for International Development (DFID), United States 
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Agency for International Development (USAID), African Development Bank (ADB), 

International Development Association (IDA) of the World Bank, Japan International 

Co-operation Agency (JICA), United Nation Children's Emergency Fund (UNICEF), 

Canadian International Development Agency (CIDA), United Nations Development 

Programme (UNDP), and European Union (EU). 

Constitutional Framework on Education in Ghana 

The constitution of Ghana, just like the constitution of any other democratic 

state, is the supreme law which abides the people and their sovereignty as citizens. In 

other words the constitution is the set of fundamental principles by which a state is 

governed. These principles are written in a legal document, which is executed by the 

Supreme Court. Failure to obey some or any part of the constitution is considered a 

crime and is tantamount to removal from office or imprisonment. Prominent among the 

items listed in the constitution of Ghana is education. 

Article 25 of the Ghana constitution stipulates the rights and responsibilities of 

Ghanaians with regards to education. Below are the mandates as stated in the 1992 

Constitution of Ghana: 

1. All persons shall have the right to equal educational opportunities and 

facilities and with a view to achieving full realization of that right: 

a. Basic education shall be free, compulsory and available to all. 

b. Secondary education in its different forms, including technical and 

vocational shall be made generally available and accessible to all by 

every appropriate means, and in particular, by progressive 
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introduction of free education. 

c. Higher education shall be made equally accessible to all, on the basis 

of capacity, by every appropriate means, and in particular, by a 

progressive introduction of free education. 

d. Functional literacy shall be encouraged or intensified as far as 

possible. 

e. The development of a system of schools with adequate facilities at all 

levels shall be actively pursued. 

2. Every person shall have the right, at his own expense, to establish and 

maintain a private school or schools at all levels and of such categories and 

in accordance with such conditions as may be provided by law. 

(The Constitution of Ghana, 1992, pp. 25). 

It is evident from the Constitution of Ghana that though education is a priority of 

the government, the constitution does not make enough provision for the inclusion of 

students' immediate environment as a basis for teaching and learning ( especially 

mathematics). 

Millennium Development Goals (MDGs) 

The Millennium Development Goals (MDGs) is an agreement between 

governments around the world for a common set of goals for developing countries to be 

reached by the year 2015. In order to reach its target as well as responding to the world's 

aim in development challenges, these governments came out with eight goals drawn 

from actions and targets contained in the millennium declaration adopted by 189 nations 
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and signed by 14 7 heads of states and governments during the United Nations (UN) 

Millennium Summit in September 2000 [United Nations Development Programme 

(UNDP) Ghana, 2000]. 

The MDGs aim at, among other things, the eradication of poverty and hunger, 

achievement of universal primary education, promotion of gender equality, reduction of 

child mortality, improvement in environmental sustainability, and the development of 

global partnerships. Prominent among these goals (to me) was the poverty reduction (cut 

world poverty by half) and the achievement of universal primary education within the 

stipulated period of time (say by the year 2015). 

The achievement of universal primary education for all children of school going 

age is the number two target of the MDGs. The target for the MDGs for education was 

to ensure that children (boys and girls alike) everywhere would be able to complete a 

full course of primary schooling (UNDP, 2010). Ghana has made significant 

improvement in the areas of basic education. Enrollment figures have increased 

tremendously, and there is less doubt that Ghana can achieve the MDGs ( achieve 

universal primary education) by the year 2015. There has been an increase in the 

number of schools and enrollment rates over the years due to various reform programs 

instituted by the government. The number of kindergartens (KG) has increased from 

14,246 in 2006/2007 to 15,449 in 2007 /2008 following a government policy for each 

primary school to have kindergarten attached to it (UNDP Ghana, 2010). The number of 

primary schools in Ghana also rose from 16,903 in 2006/2007 to 17,315 in 2007 /2008 

(UNDP Ghana, 2010). Also, statistics from the UNDP Ghana office indicate that both 

the gross enrolment ratio (GER) and the net enrollment ratio (NER) have increased in all 
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the ten regions of Ghana and for both males and females in both primary and junior high 

school, though some areas have experienced slow progress. 

The GER is an indicator used to measure the number of students in an 

educational institution at each level at a particular time. There has been a persistent 

increase in the GER in the basic schools between 1991 and 2008. The KG has seen an 

increase from 55.6% in 1991 to 95.2% in 2008, while the primary school also saw an 

increase from 74% in 1991 to 95.2% in 2008 as well as an increase from 70.2% in 1991 

to 78.8% in 2008 for the junior high school level (UNDP Ghana, 2010). 

The NER, similar to the GER, is an indicator, which shows the number of 

students (by age) enrolled in school as a proportion of the total number of children in 

that particular age group. The NER also saw some increases at the basic level across the 

country with figures ranging from 69.2% in 2005 to 83.7% in 2008 (UNDP Ghana, 

2010). 

Generally, the United Nations Development Plan Report 2010 indicated a 

significant increase in the NER for countries in the Sub-Saharan Africa from 58% in 

1999 to 76% in the year 2008. Though the NER saw an increase for Ghanaian children 

of school going age and also for most children in sub-Saharan African countries, this 

increase is far below the world average increase for developing countries in NER (89% ). 

Though the GER and NER are the main indicators for measuring the 

achievement of the MDGs target for education, survival rate (SR) of the students is also 

considered as a good indicator towards the measurement of the achievement of the 

MDGs target two. The SR measures the proportion of students who stay and complete 

school after enrollment. Though there is an upward trend in the SR for Ghanaian 
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students at the basic level, the progress is still very slow. UNDP Ghana 2010 reported an 

SR of75.6% in 2005 to 88% in 2008 at the primary level as well as 64.9% in 2006 to 

67. 7% in 2008 for the junior high school level. Research indicates that one in every four 

children of school going age in sub-Saharan African countries is out of school, not 

forgetting the high drop-out rate of 30% for children from this region. 

Undoubtedly, the MDGs' target for education has triggered a significant 

improvement in education in Ghana; however, there are still some challenges that need 

to be addressed in order to achieve the target. Inadequate infrastructural facilities such as 

school buildings and classrooms to accommodate the growing student population have 

affected the achievement of the MDGs target for education. Some of the students in the 

rural areas find themselves studying under trees due to lack of classrooms. One can 

imagine what happens to such students during the raining season in Ghana. 

Furthermore, despite the tireless efforts made by government to staff the 

classrooms with qualified teachers to execute the MDGs agenda, there are still some 

schools, especially in the rural/deprived areas in Ghana, where the services of qualified 

teachers have eluded the students. Most teachers refuse to accept postings to these areas 

due to poor infrastructural facilities in these areas. 

In order to avert the situation, I would recommend the provision of more school 

facilities, including classrooms, furniture, books, libraries, and also staffing the 

classrooms with well trained teachers and improved conditions of service for teachers at 

all levels. 
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Current Education System in Ghana 

Currently, Ghana has 12,130 primary schools, 5,450 junior secondary schools, 

18 technical institutions, 503 senior high schools, 38 training colleges, 3 theological 

institutions, 8 tutorial colleges, 10 polytechnics, and 12 universities (Education in 

Ghana, 2010). Education in Ghana is mainly in the English Language. The educational 

system in Ghana can be categorized into three main sessions; primary, secondary, and 

tertiary education. 

Primary education in Ghana is tuition free and mandatory for all children of 

school going age (age 6) according to reforms embarked on in 1987. However, there is a 

two-year preschool program (kindergarten) for children beginning at the age of 4 before 

they proceed to the primary school. Students go through a six-year primary education 

and then proceed to a junior high school for another three years where they are 

introduced to courses in academics, technical and vocational training. 

Secondary education is a four-year preparatory program for students to enter into 

the tertiary institutions. Admission into the high school is determined by one's success 

in the final examination conducted at the end of the junior high school program. All 

students, at the end of their junior high school, are required to sit for the Basic Education 

Certificate Examination (BECE) conducted by the West African Examination Council 

(WAEC). Programs offered at the high schools are science, arts, business, and technical 

and vocational. Students have the option of selecting a program of their own interest; 

however, one's performance at the BECE also plays a vital role in program selection. 

Most of the students who excel at the BECE are normally put in the science program, 

and students who perform below the average normally enter the technical and vocational 
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institutions. 

Programs of study at the senior high are: 

a. Science Option: Physics, Chemistry, Biology, Additional Mathematics 

b. Business Option: Accounting, Business Management, Office Practice 

c. Arts: Economics, Literature in English, Government, Geography, History, 

Religious Studies 

d. Technical: Plumbing, Carpentry and Joinery, Masonry, Electrical Engineering, 

Mechanical Engineering. 

e. Vocational: Food and Nutrition, Clothing and Textiles, Ceramics and Bead 

Making 

In addition to the above electives, there are core courses, which are mandatory 

for all students irrespective of their area of specialization. These are Mathematics, 

English, Social Studies, and Integrated Science. Students are required to sit for the West 

African Senior Secondary Certificate Examination (WASSCE) also conducted by the 

WAEC at the end of their four-year program whether they want to proceed to a tertiary 

institution or not. Acceptance into tertiary institutions in Ghana is determined by one's 

grades in the WASSCE. Grades at this level are aggregated. Grades from both core and 

elective subjects are added to the aggregate score. Most of the tertiary institutions accept 

an aggregate of 18 grade points (graded as A= 1, B = 2, C = 3, and so on. WAEC adds 

together the best six grades including Mathematics, English, Science, and three other 

elective subjects) or better, however, admission into these tertiary institutions are 

dependent on several factors. Despite all these advances and goals in education in Ghana 

the local needs and practices, which connect students' classroom experiences to their 
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daily lives are ignored in the Ghanaian mathematics curriculum. 

There can be no better understanding of the education in Ghana without a look at the 

teacher educational system. The section that follows highlights on teacher education in 

Ghana. 

Teacher Education in Ghana 

One of the aims of the government of Ghana for its educational sector is to 

improve the quality of teaching and learning for improved student achievement as well 

as improvement in the quality of academic and research programmes. The measurement 

of the quality of education in Ghana is focussed on resources, inputs, and outcomes 

(Ghartey-Ampiah, 2010). Ghartey-Ampiah (2010) holds the view that the quality of 

education is measured against curriculum goals and objectives, the qualification of 

teachers, and the availability of textbooks and other school facilities. Provision of 

quality education to the Ghanaian populace has a high relationship with the quality of 

teachers in the system. Hence, it is relevant to pay particular attention to the kind of 

teacher education programmes needed to produce the right calibre of teachers to propel 

the country towards the middle income status it is aspiring to; as well as improve the 

quality of students' educational experience. 

In this regard, there has been tremendous increase in the number of trained 

teachers at all levels of the educational system in Ghana since the year 2003. Ministry of 

Education (2008) reports of about fifty-nine percent (59%) increase of teachers at the 

primary level and about seventy-six percent (76%) increase at the junior high school 

level as well, as at the year 2008. The Pupil-teacher-ratio (number of pupils per teacher) 
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has fallen to 35: 1 at the primary level and 25: 1 at the junior high school level. This 

means teachers can pay more attention to individual students, avoiding the "one-size fits 

all" type of pedagogic strategy and hence meeting the needs of students with learning 

challenges better. It is important to note that introducing prospective teachers to 

different pedagogic practices during their teacher education might play a significant role 

in shaping these teachers to succeed in their chosen career. 

The underlying principle of teacher education in Ghana is to provide teachers 

with better knowledge and skills, together with better incentives to use their knowledge 

and skills for the benefit of children, through the creation of an accessible, integrated 

teacher education and training system which provides a structure for continuous 

professional development throughout their teaching careers (Ministry of Education, 

1993). 

Teaching in Ghana is perceived as a female dominated profession, especially at 

the basic level (primary and junior high schools). The high school situation is skewed 

towards the males, with most of the females teaching in the arts related subjects, leaving 

the males in the mathematics related subjects (science, engineering, and technology). 

Teacher education in Ghana is through the collaborative efforts of three main 

institutions. These are the Ghana Educations Service, University of Education, and the 

University of Cape Coast (Anamuah-Mensah, 2004). The Ghana Education Service 

provides initial teacher education through Teacher Training Colleges (TTC) located 

across the ten regions of the country. Post-secondary TTC are the primary providers of 

teachers at the basic level in the Ghanaian educational system. Currently, there are 

thirty-eight (38) post-secondary teacher training institutions across the country that offer 
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basic and specialist training for people who want to become teachers. Admission into 

any of these TTC is aggregate 24 grade points or better in six subjects including credit 

passes in English, mathematics, and science at the WASSCE level. Pre-service teachers 

at this level undergo a three-year training programme to equip them with the requisite 

skills and expertise to teach at the primary and the junior high school levels depending 

on the area of specialization. This pre-service training includes two years of academic 

work and about twelve (12) months of practicum in the schools. The pre-service 

teachers are attached to experienced teachers as they observe lessons and at times given 

the opportunity to teach lessons. This situation allows these pre-service teachers to have 

a practical experience in the field. Graduates from such institutions are awarded a 

Diploma in Basic Education. The areas of specialization are science, arts (general, 

visual), and technology. 

Apart from the teacher training colleges, the University of Cape Coast and the 

University College of Education also prepare teachers to teach at the senior high school 

level and technical and vocational institutions. These tertiary institutions offer a two, 

three or four-year programme for students depending on one's qualification at the time 

of entry. A student with a Diploma in Basic Education from the Post-secondary 

institution, for instance, may be offered a two-year programme. 

The major challenge for teacher education programmes in Ghana is that most of 

the students who enter into the post-secondary institutions do so with weak grades in 

either mathematics, English, or science and as a result were refused admission into the 

tertiary institutions (universities and polytechnics) due to the competitive entry 

requirements. 
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Challenges of Teacher Education in Ghana 

Teacher Education in Ghana, just as any other public institution, has not existed 

without challenges. Prominent among these challenges is the lack of induction programs 

for new teachers. Teacher induction programs have been accepted as one of the 

contributing factors to teacher retention and professional development (Cherian, 2007). 

Research has indicated that the high attrition rates for new teachers are partly due to lack 

of induction programs (Cherian, 2007). 

Mentoring experience has also been identified as most supportive for those 

teachers who participated in the mentoring program, whereas colleague teachers and 

administrative support were also identified as supportive for teachers who did not 

participate in the mentoring program. Cherian (2007) reported that teachers who were 

mentored in their subject area and participated in induction activities such as planning 

and collaboration with other teachers, are less likely to leave to other schools during the 

initial periods of their teaching career. The Ghanaian situation is different. There are no 

induction programs (mentoring) for new teachers in Ghana. This makes it hard for new 

teachers to find their feet in their new chosen profession. The implications for reforms 

such as the inclusion of students' environment in the teaching and learning process 

should begin in teacher education. Pre-service teachers should be introduced to 

pedagogies that connect students' classroom experience to what they already 

experienced in the real world during their training programs. 

The inadequacy of qualified teachers to fill the numerous vacancies in the 

schools today has been recognized as one of the challenges facing school administrators 

in Ghana. Poor conditions of service for teachers in Ghana are major contributing 
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factors to teacher retention. Salaries of teachers in Ghana are inadequate. Most qualified 

teachers find themselves in other fields where they believe they can receive an 

appreciable remuneration for their skills and qualification, especially private institutions. 

Apart from the increase in teacher retirements and high student enrollment, other 

factors such as organizational characteristics and schools conditions are other 

determining factors to the high rate of teacher turnover in the Ghanaian public schools. 

Bormann & Dowling (2008) are of the view that school staffing problems are primarily 

due to excess demand resulting in the "revolving door" syndrome, ( teacher leaving their 

jobs to pursue other jobs). These authors contend that, the high teacher turnover in 

recent years is partly due to teachers' job dissatisfaction and teachers pursuing other 

jobs. The remuneration of teachers in Ghana is inadequate, and as such most teachers 

tend to leave the profession for which they have been trained as soon as they find jobs 

with better conditions of service. 

The traditional path to teacher education program in Ghana has its own 

challenges. Darling-Hammond (2006) identified the weaknesses of the traditional paths 

to teacher preparation and the consequences thereof to students in the United States of 

America. In describing a context similar to the Ghanaian situation, Darling-Hammond 

(2006) points out that there is the need for schools of education to design programs that 

will help prospective teachers to learn about teaching and learning in socio-cultural 

contexts with students from diverse backgrounds as well as students with special needs. 

This, she said, calls for collaboration and engagement between "schools of education" 

and "schools of practice" towards a mutual transformation agenda of the school system. 

In a country like Ghana (a developing country), there is the need for teacher education 
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institutions to build strong models of teacher preparation which includes knowledge of 

learners and their development in the social context, knowledge of subject-matter and 

curriculum goals, knowledge of teaching content and pedagogy, assessment and 

classroom management, and teaching in diverse students. There is disconnection 

between theory as taught in teacher education institutions in Ghana and what these 

teachers practice in the field. This implies that, there is a gap between what is taught to 

these would-be teachers in the training institutions and school culture and hence making 

it difficult for new teachers to meet the challenges of the schools. 

I have used scholarship from various sources to cite context and literature on 

education in Ghana. One may note that there cannot be proper understanding of the 

nature of education in Ghana without talking about mathematics education in Ghana. 

The section that follows highlights the nature of mathematics education in Ghana and its 

challenges. 

Mathematics Education in Ghana 

Mathematics, I believe, is one of the greatest achievements of humanity and 

hence there is a need for its universal inclusion in school curricula. The mathematical 

applications in the workplaces, science, industry, and technology, business, and 

management cannot be overemphasized. Mathematics is also believed as a basis of 

building a very high industrial attainment to which Ghana has been aspiring. Countries 

in the Far East such as China, Malaysia, India, and Pakistan who have recently been 

making industrial strides depend on their strong national mathematics culture as they 

believe mathematics is their basis of industrial development (Mereku, 1995). 
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In Ghana mathematics is taught as a core subject from primary 1 (grade 1) to 

senior high school 4 (grade 12). Students who are interested in pursuing mathematically 

related fields of study, for example; science, engineering, business administration at the 

secondary and post-secondary levels have the option of choosing elective mathematics 

in addition to the core mathematics. Thus, students are provided with mathematics 

choices in combinations with chemistry, physics, and biology as preparation for science, 

biological sciences, agriculture, technology, engineering, or business administration at 

the bachelor's level or its equivalent. 

Students who are interested in pursuing programs in the humanities (e.g., 

economics) also have the option of choosing elective mathematics at the senior high 

school level. There are examinations for students at each level in mathematics. Students 

at the junior high school level have to pass mathematics at grade 9 (Basic Education 

Certificate Examination) level before being accepted into the senior high school. 

Students who are interested in pursuing science or mathematically related programs at 

the senior high level need a very strong pass in mathematics before they are allowed to 

do so. 

Mathematics teaching in Ghana is characterized by a strict adherence to the 

mathematics curriculum. This mathematics curriculum is composed of syllabus and 

textbooks. Some of the aims of the syllabus are the development of basic ideas of 

quantity and space, communicating effectively using mathematical terms, the use of 

mathematics in students' daily lives (by recognizing and applying appropriate 

mathematical problem solving strategies), calculator and computer use in problem

solving and investigations of real life situations, and developing interest in studying 
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mathematics to a higher level (Ministry of Education, 2001 ). 

The syllabus for each level is divided into units to cover the entire duration of 

that particular level. The junior high syllabus for instance, is structured to cover three 

years. Each year's work is divided into units, with the unit topics for each year arranged 

in a suggested teaching sequence or format. Also, the syllabus is structured into five 

columns (Units, Specific Objectives, Content, Teaching and Leaming Activities, and 

Evaluation). 

The syllabus at each level is designed to put emphasis on the development and 

use of mathematical knowledge and skills acquired from the previous year. Some of the 

major content areas which cut across the syllabus at each level are Algebra, 

Measurement, Geometry, Sets, Relations, Functions, Collecting and Handling Data, and 

Solving Problems. The level of difficulty of the content of the syllabus at each level is 

intended to be within the knowledge and ability of the students at that level. 

I see the style of teaching mathematics to students in Ghana as teacher-centred or 

teacher-directed. This means teaching of mathematics in Ghana follows a traditional 

teaching style or whole class type of instruction where the teacher describes a technique 

to solve a mathematical problem while students listen. Students are then asked to solve 

or work on a set of similar problems from a textbook independently or in groups. 

In a context similar to the Ghanaian situation described above, Tate ( 1995) 

describes such an approach to teaching as "foreign" pedagogy. It is foreign because it is 

considered as a borrowed (from a different orientation) type of pedagogy, which does 

not incorporate the cultural backgrounds of the students into the learning process. This 

type of pedagogy (teacher-centered- or 'foreign') might be the normal practice at all 
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levels of teaching mathematics in Ghana. Teaching and learning activities employ 

teachers to encourage students to learn mathematics through activity and not by 

memorization. Teaching mathematics in Ghana is characterized by the inadequate use of 

teaching materials as a result of economic constraints and poverty. This practice is 

common in the public schools and mostly in the rural settings. 

Technical reports of the Trends in International Mathematics and Science Study 

(TIMSS) 2003 (Mullis, Martin, and Chrostowski, 2004) and TIMSS 2007 (Olson, 

Martin, and Mullis, 2008) all indicated the importance of textbooks in the academic 

achievement of students at both the fourth and eighth grade levels. Insufficient resources 

might be a cause of low test scores for Ghanaian students in the mathematics category of 

TIMSS 2003 (Martin, Mullis, and Chrostowski, 2004) and TIMSS 2007 (Olson, Martin, 

and Mullis, 2008) where Ghanaian students at the eighth grade level scored less than 

average. 

Improvement of educational outcomes has been a bedrock or basis for the use of 

mathematics textbooks. Similarly, Chambliss and Calfee (1998) have indicated a heavy 

dependence on mathematics textbooks more so than any other subject. Mathematics 

textbooks used by Ghanaian students have been identified as outmoded (Mereku, 1995); 

that is, they have been in existence for the past two decades, and hence do not reflect the 

current practices of the students. Jamieson-Proctor and Byrne (2008) have identified 

that a teacher's decision to use a mathematics textbook is influenced by both external 

and internal factors. Among these factors are the influence by educational authorities 

and school superintendents, value placed on textbooks, teachers' personal confidence, 

and competence to teach mathematics, just to mention but a few. Mathematics teachers' 
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use of textbooks in Ghana is influenced by the call for improvement in mathematics test 

scores at both Basic Education Certificate Examination and West Africa Senior 

Secondary Certificate Examination levels. 

Some mathematics teachers in Ghana have also resorted to the use of 

pamphlets/handouts, which contain solved problems of past BECE/WASSCE as a 

supplement to the existing as a way of improving their students' mathematics test scores. 

This has created a bridge between what the mathematics students learn at school and the 

mathematics they practice outside of school. The implication is that there is a difference 

between the mathematics students learn at school and that for which they practice in 

their day-to-day lives. Mathematics learning at these levels is seen as "teaching to the 

test". Most teachers teach their students towards the BECE/WASSCE and not the 

mathematics the students need to survive in their environments. I believe adopting a 

pedagogic approach where students' environment forms the basis of teaching 

mathematics will not only enhance students' performance in BECE/WASSCE but also 

make mathematics more meaningful to these students. 

The teaching and learning of mathematics in Ghana have seen numerous 

challenges. The general belief in mathematics as a subject meant for students with 

superior mental abilities is one of the most prominent challenges confronting 

mathematics education in Ghana. Fredua-K warteng and Ahia (2005) are of the view that 

this math-phobia belief was instilled in Ghanaian students by Ghana's colonial masters 

(British) who made it clear to the Ghanaians that mathematics requires a high 

intellectual ability which the Ghanaian people lacked at that time ( during colonial rule). 

This belief is highly entrenched in some Ghanaian students as at the time of conducting 
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this study. An approach where the students' environment plays an integral role in the 

teaching and learning would go a long way to diffuse such a belief. 

Current research in mathematics education places more emphasis in problem

solving, students as constructors of knowledge, the use of manipulative ( concrete 

materials), understanding of mathematical concepts instead of rote learning and 

memorization of complex algorithms, and relating mathematics to student's cultural and 

everyday lives. I observed over the period where I taught mathematics to students in 

Ghana and even during my field work that, these pedagogical approaches were lacking 

in the Ghanaian classrooms. Most teachers are still employing students to memorize 

complex formulas without understanding the underlying concepts behind these 

formulas. Even more significantly is that, during my teaching years in Ghana, I realized 

that, most students find it difficult to ask thought provoking questions in the 

mathematics lessons, and were just there as passive recipients. Teachers are seen as the 

sole authority of mathematical knowledge in the classroom while students are the 

receptors. 

Also, there is the notion that mathematics is just doing calculations, and hence to 

attain computational fluency. This implies that students go into the mathematics class to 

do calculations, so if the lesson does not involve calculations then the students are not 

learning mathematics. Other objectives of teaching mathematics, such as the 

development and use of mathematical knowledge, mathematical application to the 

students' daily lives, conceptual understanding and meaning making which require the 

students to think critically and reflect on what they learn are all missing. 

This has generated a lot of debate in mathematics education circles all in an 
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attempt to find appropriate remedies to enhance students learning of mathematics as 

well as maximizing their educational experience. 

Nabie and Sofo (2009) for instance, investigated the use of games in 

mathematics teaching among Ghanaian teachers. During this study, a questionnaire was 

administered to seek for information on participants' experience of games in 

mathematics classes, including teachers' awareness of the relationship between games 

and mathematics. The researchers found that out of the 4 7.44% who used games in 

mathematics classes, 34.4% of the 47.44% teachers used Western oriented games while 

only 22.4% incorporated traditional African games into their mathematics lessons. The 

unwillingness or inability of Ghanaian mathematics teachers to use traditional African 

games in their mathematics classrooms has the tendency of not making mathematics 

relevant to their students' culture, hence a disinterest in learning the subject. This 

unwillingness to incorporate games in the teaching and learning of mathematics in 

Ghana may be as a result of time constraints. A series of professional development 

sessions where teachers will be introduced to mathematically related games and their 

use in the teaching and learning of mathematics may be useful. It is worthy of note that 

the success of mathematics education in any country may also depend on the 

effectiveness of other mathematics associations. The next section summarizes some of 

the activities of mathematics associations/organisations in Ghana and their roles in 

promoting mathematics teaching and learning. 

Mathematics Associations 

Though Ghana prides itself in having one of the best educational systems in 
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Africa, mathematics teaching and learning poses a major challenge to parents, teachers, 

and students alike. In an attempt to remedy the situation, there are a couple of 

mathematical institutions/associations set up by researchers and educators in the 

mathematics sector. Notable among them are the mathematics association of Ghana, 

Ghana Mathematics Society, and National Institute for Mathematical Sciences. 

The Mathematics Association of Ghana (MAG) was formed in 1960 to improve 

the teaching and learning of mathematics in Ghana. MAG as an institution is open to all 

practicing teachers of mathematics in educational institutions, persons interested in the 

teaching of the subject, and organisations concerned with the application of 

mathematics. The MAG meets once every other year, with its executives meeting when 

and where necessary. The MAG aims, among other things, for the stimulation of 

mathematical thinking among Ghanaian students and teachers, to improve the teaching 

and learning of mathematics in Ghana by acquainting its members with new trends in 

mathematics, and to initiate as well as develop links between mathematics teachers, 

students, and institutions which require the application of mathematics. MAG also 

organises professional development workshops for its members once every other year. 

Though there have been calls recently on MAG for the need to adopt teaching strategies 

which would make mathematics learning more meaningful to the students, no 

ethnomathematics approach has been considered yet. 

Another mathematics association, which has played an enormous role in 

promoting the teaching and learning of mathematics in Ghana, is the National Institute 

of Mathematical Sciences (NIMS). The NIMS is a centre for the development of 

mathematicians towards postgraduate study. NIMS aims at establishing collaboration 
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with six major universities in Ghana in the establishment of state-of-the-art programmes 

which prepare students for graduate research in mathematics and mathematically related 

fields. NIMS holds regular workshops both nationally and internationally to brainstorm 

and develop ideas for the development of science, mathematics, and technology 

education in Ghana. 

The Ghana Mathematics Society (GMS) was formed as part of the attempt to 

demystify the teaching and learning of mathematics in Ghana. The GMS formed in 2003 

aims among other things to advocate for the use of mathematics for national 

development. The GMS has been doing this through motivating students in high schools 

and colleges through activity-based demonstration lessons in mathematics (Anku, 2003). 

The GMS has also holds bi-annual meetings to discuss new methods and strategies of 

teaching mathematics to students to make the subject more attractive to students and its 

applicability to real life situations. 

Conclusion 

Though there might have been immense improvement in the teaching and 

learning of mathematics in Ghana, with so many individuals excelling and achieving 

greatness in mathematics and mathematically related fields, the country's mathematics 

achievement as a whole in the international arena has not been encouraging considering 

the low performance of Ghanaian students at the eighth grade level at both TIMSS 2003 

(Mullis, Martin, and Chrostowski, 2004) and TIMSS 2007 (Olson, Martin, and Mullis, 

2008) notwithstanding the math-phobia (people who are scared of mathematics because 

of their inability to do complex algorithms) held by most students in Ghana. It is my 
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belief that a culturally centred approach to teaching mathematics which has students 

interact with cultural artefacts from their environment and understanding the 

mathematics involved in such cultural artifacts would be a worthwhile approach to 

reducing this math-phobia in Ghanaian students. Again, employing a culturally centered 

approach to teaching mathematics where teachers emphasize the relevance and 

connection with the mathematics the students learn at school and the environment in 

which they find themselves will be beneficial to students. 

Kente weaving would be an appropriate phenomenon for Ghanaian students 

towards achieving this goal. I present the history, origin, and the development of the 

kente cloth from the Ashanti and the Volta regions of Ghana in the next chapter. 
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Introduction 

Chapter Five 

Kente Weaving in Ghana 

The overall purpose of this research study is to describe the mathematical 

practices of kente weavers in Ghana. In order to understand such mathematical practices 

it is important to understand the background of kente weaving and the processes of 

weaving, terminologies, symbolic importance of the kente cloth, and the activities 

involved in the weaving industry. In this chapter, I will be using the available literature 

and the information I obtained from my participants during my fieldwork phase of the 

data collection to describe the background information, processes of weaving, and the 

importance of the symbols on kente weaving. 

This chapter is divided into seven sections. In the first section, I describe the 

historical background of kente weaving in Ghana, followed by a description of the 

processes of weaving. In the third section, I examine the aesthetics and usage of kente, 

followed by a description of the material used for weaving kente. I then describe some 

of the symbolic representations as well as the meaning of different colours used in the 

kente industry. I conclude the chapter with a description of kente festivals observed by 

the weavers. 

Historical Background 

Weaving is an art, which is a process of using locally made materials such as 

yam and raffia to create a traditional artifact for daily or festive use. Some of the 
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traditional artifacts that are woven in Ghana include kente, baskets, and mats. 

However, kente weaving seems to have gained prominence over the other 

traditional artifacts due to the usage and prestige attached to the cloth. Kente weaving 

can be described as a process of interlacing threads to form a cloth, based on warp and 

weft threads. The origin of kente in Africa can be dated back to the 500 BC and 300 AD 

when different forms of pictorial and archaeological images were made in the Nile 

Valley in Egypt (Ofori-Ansa, 2004). 

Some historians ( e.g. Rattray, 1927) held the view that the origin of the kente 

cloth can be traced back to the early weaving traditions of ancient West Africa kingdoms 

that existed between 300 A.D and 1600 A.D. Others claim that kente cloth originated as 

a result of the various weaving traditions that existed prior to the formation of the 

Ashanti Kingdom in the 1 ?1h century (Ofori-Ansa, 2004). Archaeological research has 

cited examples of narrow strip cloths woven in West Africa as early as the 11th century 

and perhaps earlier. Some of these woven fabrics have been found in the caves of the 

Bandiagara cliffs in Mali. These cloths were used in burial ceremonies during the 

medieval Ghana, Mali, and Songhai empires. They had technical and aesthetic features 

similar to many of the narrow-strip cloths in many parts of West Africa. These cloths are 

called Nsaa by the Akan people of Ghana and are important components of sacred royal 

paraphernalia in most Akan royal courts today (Ofori-Ansa, 2004). Most of the features 

in the Nsaa cloth are common in the early kente patterns woven by the Ashanti kente 

weavers, so one may infer that the Ashanti weavers might have learnt these weaving 

skills from people from the Mali and Songhai empires and later developed their own 

unique patterns. 
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The kente cloth is a royal and sacred cloth, which was formerly worn by chiefs 

and kings. It still has its high esteem held by the Akans and all the people of Ghana. 

Though kente is said to have been developed by the people of Ashanti Region in Ghana 

in the 1 ih century A.D., history also has it that the kente cloth has its roots in the long 

tradition of weaving in Africa dating back to about 3000 B.C. (Ofori-Ansa, 2004). Kente 

is known to have been made by the Akans (Asante, Fante, Akyem) all in Ghana and the 

Akan groups in Cote d'Ivoire who trace their ancestry back to Ghana before the rise of 

the Ashanti Empire (Ofori-Ansa, 2004). 

In Ghana, both in the Volta and Ashanti regions, weavers hold a different 

perspective of the origin of the kente cloth. To the Ashantis kente cloth has its origin 

traced to the discovery of two hunters, Koragu and Ameyaw, through the activities of the 

spider in Bonwire, Ashanti (Personal communication with Nana Akwasi Gyamfi, 2010). 

(Nana is a title given to a chief/sub-chief in the Akan tradition or community). 

These hunters ( also farmers) from the town of Bonwire, on one of their usual 

hunting and farming expeditions, came across a spider weaving its web. These farmers 

observed the spider closely as he (the spider) used his fingers to twist and tum the self 

produced silky thread in weaving the web. The farmers decided to mimic the actions of 

the spider to weave the first kente cloth. They first wove a strip of raffia fabric and later 

improved upon their skill. 

The two farmers, upon a successful attempt, reported their great accomplishment 

to the chief of Bonwire, Nana Bobie Ansah, who in tum reported it to the Ashanti king 

(Asantehene). The Asantehene was so impressed by the craftsmanship of these two 

farmers that he passed a decree that this cloth (kente) should be worn by the Asantehene 
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only for his royal duties on festive occasions, (Personal communication with Nana 

Akwasi Gyamfi, 2010). After the adoption of this cloth as a royal cloth by the 

Asantehene, the kente cloth saw a tremendous development in terms of designs and 

patterns. 

Though Koragu and Ameyaw first invented kente cloth in Bonwire, it was Otaa 

Kraban (from the Oyoko clan) who made some improvements into the weaving of the 

cloth. Otaa Kraban, a friend of the two hunters, was the first person to weave coloured 

kente cloth. The first coloured kente cloth was called Oyokoman (named after the Oyoko 

clan) (Personal communication with Nana Akwasi Gyamfi, 2010). The Ashantis have 

seven clans for which Oyoko is the royal clan for the Ashanti kings (Asantehene ). The 

others are Bretuo, Agona, Asona, Aduana, Elwona, and Asenee (Amoako-Atta, 2007). 

Kente was woven in black and white colours until the beginning of the reign of Nana 

Agyeman Prempeh 1 (Asantehene) from 1888-1924 (Appiah-Kubi, 2003) when Otaa 

Kraban made the first coloured kente cloth. The Asantehene at that time, after the 

improvement of Otaa Kraban, created a stool for him in the village of Bon wire, which is 

inherited by his kinsmen in Bonwire even to the present. Different colours of yam 

became available to the weavers. After Otaa Kraban's invention, a lot of multicoloured 

cloths in colours of red, green, and yellow strips were woven. Among them were Sika 

Fre Mogya, Ohene Aforo Hyen, and Sika Futuro. (Personal communication with Nana 

Akwasi Gyamfi, 2010). 

The weavers at that time weaved different patterns in different colour 

combinations to show the prestige and worth of the Ashanti kingdom (Personal 

communication with NanaAkwasi Gyamfi, 2010). With this invention, most of the 
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smaller communities around Kumasi began to practice the trade, however, Bonwire is 

noted as the place to buy the best quality kente in Ghana as most people acknowledge 

Bonwire as the home of kente in Ghana. Bonwire is a small farming community, about 

12 km West of Kumasi, the capital city of the Ashanti region. 

The kente cloth is also woven in some parts of the Volta region of Ghana. Kente 

weavers from the Volta region are normally found at Wheta, Klikor, Agbozume, Denu, 

Agotime, Kpetoe, and Mafi-Kumasi. Though the weavers in the Ashanti region have the 

belief that the history of kente can be traced to the two farmers/hunters, Koragu and 

Ameyaw, the weavers in the Volta region hold a different perspective. The weavers in 

the Volta region, especially Agotime, are of the view that kente weaving is not a matter 

of the spider weaving its web. History has it that the people of the Volta region, 

specifically Agotime, trace their ancestry to Egypt and Western Sudan (Agotime, 2009). 

They are of the view that they brought the trade or skill with them when they migrated 

from Egypt and Western Sudan (Agotime, 2009). 

The Ewe weavers, just like their counterparts in the Ashanti region, are also 

skillful in weaving different patterns. The techniques used by these weavers from the 

Volta region are not significantly different from that of the Ashantis. The differences 

between the patterns from these two regions are due to cultural differences. 

Though, there are few differences in the patterns woven by the weavers from the 

two regions, weavers from Bonwire are of the view that the weavers from the Volta 

region learned the skill from them. According to local oral history those young men 

from the Volta region had moved to the Ashanti region (Bonwire) to learn the weaving 

skills for economic reasons (Agotime, 2009). Bonwire kente is noted as the best kente in 

122 



Ghana, though there are many weavers around Bonwire and other parts of the country 

who also weave good quality kente cloth. 

Other people also have the belief that those villages around Bonwire village that 

weave equally good kente cloth had their apprenticeship training in kente from Bonwire 

(Personal communication with Nana Adubofour, 2011 ). The importance of Bonwire 

kente to the national identity cannot be overemphasized as a Bonwire weaver is 

portrayed on one of the Ghanaian currency notes. 

Kente weaving in the Volta region follows similar trends as that of the Ashanti, 

however, weavers in the Volta region hold a different story about the origin of the cloth 

as I have already added. The weavers in the Volta region started the weaving expedition 

using cotton before advancing to the use of silk and rayon. 

Processes of Kente Weaving 

Kente weaving in Ghana follows a six-process approach. All these processes are 

highly interrelated. These are warping, raddling, beaming, heddling, reeding, and tie-up. 

I describe the various processes of weaving as narrated to me by Nana in the following 

paragraphs. 

Yams are the main material for weaving kente. Yams come in different sizes (rolls) 

and colours as shown in Figure 1. The weavers buy these yams from the market as they 

think of what pattern they are going to weave. 
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Figure 1: Rolls of Yarns 

(Source: All photos in the text are my personal photos unless otherwise stated, with permission 
from the people involved in the photo) 

Warping is the first process in weaving. This is a process where yams are 

stretched ( straightened) in a longitudinal way. The weavers use the warp mill in a 

process where yams are guided by the weaver 's right hand while the other hand turns 

the warping mill in a clockwise or anti-clockwise position as the weaver remains 

stationery (See Figure 2). The process of using the warp mill also known as "Frefre " in 

the Twi language precedes the actual warping and is essential in the sense that the 

weaver uses the warp mill to straighten the yams as well as put the yams into smaller 

rolls before they are warped together. 
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Figure 2: Warp Mill (Frefre) 

Figure 2 shows two warp mills, one for black rolls of yam and the other for 

white rolls. The small rolls or yams (black and white) on the ground are what the 

weaver uses (product from the warp mill) for the warping. A weaver once said to me that 

they normally use two sets of yams (black and white) so they can straighten more rolls 

faster and quicker. Apart from the fact that the warp mill helps straighten the yams, I 

observed that it also helps to put the yarns into smaller rolls which make them very 

convenient to use during warping. 

Though this warp mill is a current innovation, most of these weavers still use 

pegs in the ground and move the yarns to and from the pegs until the required length and 

number of yams (rolls) is obtained. Nana (a teacher/weaver who participated in the 

study) said, "this old process can be cumbersome, as one has to walk around the pegs a 

number of times before the required number and length of yams are obtained". 

Nana described this stage as a very important stage of the weaving as it helps to 
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align the yarns in parallel formation. See Figure 3. In this figure, a weaver is seen 

warping his yarn using the pegging system. 

Figure 3: A weaver warping his yarns 

Raddling is a process where warped yarns are spread into the raddle according to 

the desired width of the raddle. This raddle determines the approximate width of the 

strip to be woven. Raddling precedes heddling through the "asanan" (heddle) and later 

through the "asatia" (raddle) before reeding (see Figures 4 and 5). 

Raddling is similar to heddling in that during raddling, the weaver passes yams 

through the asatia (raddle ), whiles in heddling, the weaver passes the yarns through the 

asanan (heddle ). 
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Figure 4: Raddle (Asatia) Figure 5: Heddie (Asanan) 

Again, raddles have bigger holes in them and are used to determine the width 

and background of the strip while heddles have smaller holes and are used to weave or 

design patterns for the cloth. 

Heddling follows after raddling. This is a process where the warped ends are 

passed through the eyes of the heddles, which are suspended by the heddle frames. 

During this process, warp threads or yams pass through the heddles in such in a way that 

the warp yams are separated to allow the weft yams to pass between them easily. One 

person sits in front of the loom with the heddling hook through the eyes of the healds 

ready to receive a warp from the one that sits at the back of the loom who, looking at the 

crosses, gives the former the correct warp to be heddled. On a broad loom, there are four 

heddles that number from one to four. When heddled the first warp thread passes 

through the first heald on the heddle frame numbered 1, the second on the first heald on 

heddle 2. The third through the second heald on heddle 1 and the fourth through the first 
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heald on heddle 4 until the healds are finished. Heddles are hung on the top of the 

wooden frame of the loom. Figure 6 shows how the weaver does the heddling. 

Figure 6: Heddie (Asanan) 

This stage of the weaving process is very critical as a little mistake makes the 

whole process of weaving wrong. Nana said, "In some cases the weavers hire the 

services of other weavers to help them with the heddling as it takes a long time to do 

that". Nana further highlighted the importance of the stage by saying that "the success of 

weaving any pattern depends on the level of accuracy ofheddling". This confirms that 

fact irrespective one's choice of patterns to weave, s/he has to be mindful of the 

heddling stage as it may or may not lead to distortions in the weaving of that pattern. 

Reeding follows after heddling. Reeding is the process where all the yarns pass 

through the dents of the reed. The reed is fixed in the sley and tied to make it firm for 

the reeding process. With a reed hook, each heddled yarn is threaded through each dent. 

The loose knots are untied when all the reeding is done and a section of the warp is 
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drawn. This is divided into two halves; one in each half then passed under the fly rod of 

the cloth beam, then over it again and under the two warped sections. After reeding, 

equal tension is applied to the warp for easy shedding. Figures 7 and 8 show how 

reeding is done. 

Figure 7: Reeding in Process Figure 8: Yarns tied up after Reeding 

Figure 7 shows that a weaver uses the knife to put yarns through the reed (beater). The 

weaver does this by putting four yarns in each hole of the reed until the required number 

of yarns is put through the reed. The weaver then ties the yarns after passing them 

through the reed as shown in Figure 8. 

The ends of the warp are then secured with the "ayasedua" ( a horizontal bar that 

joins the two vertical posts of the loom together). After securing the ends of the warp 

with the "ayaasedua", the other ends of the warp are stretched over the warp carrier or 

the warp roller and then stretched further away from the loom and the secured with the 

"ntwesuo". The "ntwensuo" is made up of a wooden board with stones as loads on the 

board. This process is part of beaming. Figure 9 shows how the weavers do "ntwensuo". 
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Figure 9: Beaming (Ntwensuo) 

Beaming follows after warping, raddling, heddling, and reeding. Beaming is the 

process whereby the long warp is stretched out and rolled on to the warp beam on the 

loom. In beaming, the raddle, heddle, and reed, together with the warp threads, are tied 

into the slay board of the loom. The warp ends are then stretched taut by the weaver 

from the front of the loom where the weaver sits and another person uses the figure to 

comb and remove any entanglements. The few inches remaining at the raddle is cut off 

and knotted after the entire warp is rolled up. Figure 10 shows how the weaver ties the 

end of the strip to theAyasedua (the horizontal bar on the thigh of the weaver). 
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Figure 10: Beaming (Yarns tied up to Ayasedua) 

Tie-Up is a process of tying of the treadles and lams to the heddle frames to 

facilitate correct opening of the shed for weaving. A strong cord and a switch knot or 

non-slip knot is used for the tying. The lams and treadles have a series of holes along 

their length and the tie-up is done according to the pattern to be woven. The tie-up cords 

should be of equal length to provide proper opening of the shed. The treadles are made 

to hang evenly and parallel at the same height from the ground within easy reach of the 

foot to create a very good shed (See Figure 11 ). 
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Figure 11: Tie Up 

Wefting is a process of using horizontal threads to pass over and under the 

warped yams to form the body of the weaving. The weft colours are used on the warp to 

identify the appropriate colours to be used for either a plain-weave or design-weave. 

The plain-weave is where a weaver uses the "asatia" heddles only and the design weave 

is where the weaver uses a pair of"asanan" heddles. Novice weavers are normally 

introduced to the plain-weave before advancing into the design-weave (see Figures 12 

and 13). Wefting is a very important part of weaving because that is the stage where the 

weaver introduces patterns in the cloth. 
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Figure 12: Plain-Weave Figure 13: Design-Weave 

Figure 14: Master Weaver working on his kente cloth 
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I present a diagram of the various parts of the kente loom in Figure 15. 

Figure 15: Diagram showing the various parts of the loom (Photograph retrieved from 
africancraft.com. Used with permission) 
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Below is a list of some of the common tools used in kente weaving with their Twi 

names. 

Tool (English) TwiName Uses 

Loom Asadua The main framework or tool for weaving kente 

Bobbins Awua Used for wefting 

Shuttle Kurokuro Outer wooden frame that holds the bobbin 

Beater Kyereye For holding yarns tight to each other 

Spool Donowa Holds heddles to the frame of the loom 

Pulleys Awirdle Provides framework for the spool 

Beaming Ntwensuo Straightens up yarns for weaving 

Heddie Asanan Used for setting the background of the cloth as well as for 
designing patterns 

Heddie-making Asakuntu Performs the same function as the heddle but used in the past 
frame 
Raddle Asatia Used for setting the background of the cloth 

Warp mill Frefre Used to set large rolls of yarns into smaller rolls before 
warping 

Beaming Frame Ayasedua For rolling the strips of kente cloth during weaving 

Bobbin-winder Dadebena Used for rolling yarns on the bobbin 

Table 1: List of parts of the loom 

The first product of the weaving comes in the form of a strip of about four inches 

in average width. Eighteen of these strips are put together to form an average size kente 

cloth for men. The strips are sewn together by a tailor or seamstress. The weavers used 

to put these strips together by hand in the form of stitching. Kente weaving is a male 

dominated occupation with few women actively engaged in the occupation on a full 

time basis (Personal communication with Nana Akwasi Gyamfi, 2010). There is a belief 

that for spiritual reasons women should not weave. Women who attempt to disobey this 

tradition risk barrenness. Nana Akwasi Gyamfi told me that women are mainly engaged 

in the sewing and selling of the cloth because of the consequences attached to the belief 
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about women who weave. 

Figure 16: Different kente strips Figure 17: Joining of kente strips 

Aesthetics and Usage 

Kente is more than a cloth to the Indigenous Ashanti people. The kente cloth is a 

visual representation of the culture, history, philosophy, oral literature, religious belief, 

social values, and political values of the people (Appiah, 2009). It is interesting to note 

that the kente cloth was originally reserved for special social and sacred functions due to 

its prestige and hence reserved for the royalty. Kente cloth is a revered ceremonial cloth 

and as such it was not meant to be worn for commonplace daily activities, according to 

the Akan and Ewe traditions (Personal communication with Nana Akwasi Gyamfi, 

2010). However, increased production has led to increased access of the cloth to 

ordinary people, especially to those who have the money. A very good quality kente 

men's cloth from Bonwire may be estimated to cost close to a thousand dollars in 

Canadian funds. Kente is also used in child naming, puberty, graduation, marriage, and 
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soul washing ceremonies. It is also used as a symbol of respect for the departed souls 

during burial rites and ancestral remembrance ceremonies. The significance of the kente 

cloth as a symbol of prestige is evident during festival celebrations and the 

commemoration of historical events such as Independence Day celebrations. 

There are gender differences in how kente cloth is worn. The average men's size 

cloth measures 24 strips (8 ft. wide) and 12 ft. long. The men usually wear one piece 

wrapped around the body, leaving the right shoulder and hand uncovered, just as the 

ancient Greeks wore the Toga. Some men also prefer to wear it in a 'jumpa-like" style 

(collarless shirt or T-shirt) over which the cloth is wrapped. The women may either wear 

one large piece or a combination of two or three pieces of varying sizes ranging from 5-

12 strips (20 inches to 48 inches wide) and an average of 6 ft. long. The women 

normally wrap the cloth round the body with or without a matching blouse. Those who 

normally use a three-piece set wrap one piece around the waist to form a floor length 

skirt worn over a blouse specifically sewn together with the second piece, and the third 

piece is either used as a stole or shawl or hung loosely over the arm. Some women of 

high social standing, for example, queen mothers, prefer to wear one large piece just as 

the men. Factors such as age, marital status, and social standings may determine the 

size, pattern, and the quality of cloth one may wear. The photographs in Figure 18 show 

how men and women wear kente. 
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Figure 18: Photographs of people wearing kente cloth during Bonwire Kente Festival 2010 

During kente weaving processes, the weaver makes some important decisions that affect 

the end product (kente cloth). These include: 

1. the kind of cloth, 

2. the design, which subsequently determines the colours of yarns needed 

for warping and the bobbins, 

3. the length of warped treads into the heddles and beater and subsequently 

which relates to the size of the cloth, and 

4. whether to have someone else do the heddling. 

Materials and Tools 

Kente weaving equipment (apparatus) are considered sacred and hence accorded 

a lot of respect. Kente weaving equipment is mainly hand-made and manufactured by 

the weavers themselves or other people within the weaving community who specialize 
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in manufacturing such equipment. Kente weaving equipment comprises the loom 

(Nsadua), which is constructed with wood, and heddles made in sets of two, four, or six 

[asatia, asanan or asasia respectively (in Twi)]. The loom (the main equipment used by 

the weavers) is attached to treadles with pulleys (awidle) with spools (donowa) inserted 

in them. The loom has a cube-shape design that is made up of four vertical posts joined 

together by horizontal bars at the top and bottom. 

The horizontal bars on top of the loom and vertical y-shaped wooden tools that 

support the heddles are the pulleys as shown in Figure 19. 

Figure 19: Treadles and Pulleys 

The horizontal bars and pulleys are very important tools in kente weaving 

because they provide support for the heddles. Pulleys are tied to the horizontal bars to 

hold the heddles at the top while treadles also hold the heddles at the bottom to enhance 

wefting. Spool (donowa) is also a small wooden tool which is normally found in the 

pulley. The spool provides a framework for the pulley such that yams are directly tied to 

the spool in the pulley. 
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Some of the tools and equipment used by the weavers are shuttles (kurokurowa) 

with bobbins (awua) inserted in them (Figure 20). 

A shuttle (kurokurowa) is the framework or outer wooden frame that holds the 

bobbin. The shuttle helps to carry the weft in interlacing the warp threads to form the 

strip ( cloth). The bobbin is the wood with the blue yam as shown in the figure below. 

Figure 20: Shuttle with Bobbin 

Beater, also known as kyereye in the Twi language (Figure 7) is used to hold 

yams firm to each other during weaving. There are other equipment such as skein 

winder (fwirdie) , bobbin winder (dadabena), and bobbin holder (menkomena) which are 

used for holding the bobbins (awua) during warping and the heddle-making frame 

(asakuntun or asadua). All these equipment have their unique roles in the weaving. 

140 



Figure 21: Asakuntu 

Asakuntu (Figure 21) is an old tool used in doing heddling. Now the weavers 

have advanced from using Asakuntu to using the actual heddles ( asatia and asanan) in 

the course of weaving. 

Another very important tool in the weaving industry is the sley. The sley is a flat 

wooden stick that is used to create space for the weft to pass yams for weaving. Figure 

22 shows a sley in between the two sets of heddles. 

Figure 22: Sley 
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Similar to the processes of weaving in Bon wire, the process of weaving in the 

Volta region is described as loom weaving (as described above). Loom weaving is 

weaving in a cube-like wooden structure as shown in Figure 23. 

Figure 23: A weaver sitting in the loom demonstrating how she weaves different patterns 

Warped yams are then put into the heddles and subsequently into the beater. 

Nana said "there are two sets ofheddles used during the process of weaving; each set is 

made up of two heddles". Nana further explained the use of the heddles. He said that 

"the first set is used to make the patterns in the cloth and the second one is used for the 

background". The first set ofheddles (one used for patterns) is farther away from the 

weaver and the second set ( one used for the background) is closer to the weaver. I 

present a diagram of the loom with the various parts in the figure below. 

142 



Figure 24: Showing two sets of heddles 

Figure 24 depicts the two sets of heddles used by the weaver. The first set, which 

is the one closer to the weaver, is used to weave the background whiles the second set 

which is farther away from the weaver is used to weave patterns. 

One important thing the weavers do first and foremost is to determine the kind of 

cloth the weaver wants to weave, as that determines the colours and number of yarns to 

be chosen and yarns to be put on the bobbins and subsequently of the warp. 

During the process of weaving, the hand opens the sheds and the weft is drawn 

through the shed of the warp by the discovery of the heddle. The stands of the warp are 

drawn through the mesh of the heddle (Figure 24). The warped yarn is then fixed to a 

weight to give the warp a tough stretch. The result then gives a strip of fabric, which is 

used to sew gowns, dresses, or bags. This was a brief description of the process of 

weaving as narrated to me by a weaver in Agotime. 

The first cotton fabric in the Volta region was known as Amedeti cloth. The 
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weavers then started dying the white cotton for different combinations of colours as and 

when needed. Local names given to ewe kente cloth included Amamu, Kadzie, Kayibo, 

Azoble, and Eblu (Agotime, 2009). 

The Ewe kente weavers weaved designs and patterns to depict life objects, 

situations, and deities. The name of the cloth in the Volta region (Agotime) was 

"Agbamevo" (loom cloth). The Agotimes from the Nuer clan of ancient Sudan were of 

the Adangme origin that have been familiar with the cotton as it was grown in the 

grassland areas. The Agotime weavers first weaved the bark of the tree called ' logo ' in a 

tripod-like mechanism called Adzrala into cloth before the use of cotton. The weavers in 

Agotime referred to their first cloth, which looked like the sisal bag (As shown in the 

figure below) as Logo Bo, which literally means logo cloth (Agotime Traditional Area, 

2009). 

Figure 25: Sisal Bag 

Cotton eventually came to replace the logo fibre, as the logo yam could not be 
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woven smoothly. This led to the introduction of the loom. The raw cotton, which was 

referred to as kawu or sakpo was dyed in different colour combinations made out of saps 

of trees, boiled leaves, and the barks of trees. Weft motifs with background stories were 

developed. The weavers began to use specific sequences in their settings as well as 

measurement in the warp designs. 

The word ke-te, which eventually became the name of the cloth, was derived 

from two instructional words; kee natee ( open and press it) says a weaver in Agotime. A 

weaver explained that one has to press the foot to get the shed opened. You then have to 

throw the shuttle carrying the weft through the opened shed and press the weft with the 

raddle to fix the weft into the warp as shown in the figure below. 

Figure 26: Tie Up Figure 27: Wefting 

As the weaver presses one foot downwards, the sheds open and draws the weft 
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yam through. Then the weaver presses the other foot again for the shed to open and 

throws the weft yam through the shed backwards. The Ewe kente weavers hold the view 

that those instructional words ke-na-tee might have been instructed to the Ashanti 

learner of the kente cloth as the main instructional words kee-tee which was adulterated 

as the name for his discovery. This name came to stay with all the weavers as kente. 

Yams are the main materials for kente weaving. Yams come in different qualities 

and forms. Yams for kente weaving were formerly locally produced until recently when 

traders started importing yams from Europe and Asia as a result of high demand of the 

kente cloth and the increase in the number of weavers. However, there are still locally 

produced yams, which are used by the weavers. Yams come in different colours. The 

weavers blend the different colours to reflect the kind of pattern they want to weave and 

also to reflect the symbolic significance of the cloth. Another interesting point in the 

weaving industry is the quality of the yams. Yams come in different qualities; silk, 

rayon, and cotton (Personal communication with Mr. Agyei, 2010). 

The quality of the yams used in weaving a particular cloth is a reflection on the 

level of prestige associated with the cloth. In order words, the type of yam determines 

the quality of a particular kente cloth and the complexity of the patterns woven. Silk 

yams are the most valued yam and hence kente cloth made up of silk is considered very 

prestigious and highly priced. Silk kente cloths were reserved for the royalty and the 

wealthy in the past because of its value. The next in terms of quality is rayon, followed 

by cotton. 

Cotton was the main type of yam that was used in the past. Cotton wool was 

obtained in the forest around the town ofBonwire. A big calabash was fetched and a 
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small amount of sand put into the calabash. Both the cotton wool and a stick would then 

be put into the calabash and rolled many times and thread would then be obtained 

(Amoako-Attah, 2007). "All the yams for kente weaving in modem times are imported 

from countries such as China, India, Malaysia, and Dubai", says Agyei. 

Inspired by the demands of royalty and ceremony, the weavers of Ashanti and 

Ewe tribes have created cloths that combine colour and pattern. Adler and Barnard 

(2000) describe this process as "strip weaving". Most of the strips that I measured 

during my fieldwork were between 3 and 5 inches in width, and these strips were later 

hand sewn together into larger pieces to make the wearing of the cloth for both men and 

women. 

Symbolic Representation 

The kente cloth is not only used for its beauty and quality but also for the 

symbolic significance associated with it. Nana Akwasi Gyamfi explained to me that 

each cloth has a name and a meaning based on the patterns and motifs in the cloth. He 

further explained that the names and meanings of the kente cloth are derived from 

historical events, individual achievements, proverbs, philosophical concepts, oral 

literature, moral values, social code of conduct, human behaviour, and certain attributes 

of plant and animal life. The weavers decided to adopt the strategy of kente naming 

using the above attributes as a way of remembering their history, their virtues and 

values, important traditional activities in the community, past ceremonial events, and 

important personalities who played vital roles in the community (Personal 

communication with Nana Akwasi Gyamfi, 2010). Most of the patterns in the kente 
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cloth are highly geometrical and are associated with objects with an intended meaning. 

In some cases, the patterns are arbitrarily determined and their forms have no direct 

structural similarities with the objects symbolized. 

Meaning of Colours 

The kente cloth is particularly associated the Akan culture. Akan is the main 

ethnic group in Ghana, contributing to about 49% of the population (Ghana Government 

Portal, 2010) with Twi as their main language. Most of the interpretations of the colours 

are based on the meanings ascribed to them by the Akan people. The Akans place more 

emphasis on their traditions than any other ethnic group in Ghana and as such attribute 

meanings to all their traditions. 

The colour yellow for instance, is associated with the yolk of the egg, edible 

fruits, and gold. The Akans describe the colour yellow to mean sanctity, royalty, wealth, 

spirituality, and vitality and fertility. The royals or the wealthy in the society normally 

wear kente cloths, which are dominated by the colour yellow. Such cloths are very 

expensive (Adler and Bamad, 2000). 

The colour red is associated with bloodiness, sacrifice, and danger. Red to the 

Akans symbolizes a serious spiritual or political mood, sacrifice or struggle. Red 

dominated kente cloths are therefore worn in times of war, political struggle, or spiritual 

sacrifices (Adler and Bamad, 2000). 

The Akans (same as the Ewes) believe in the existence of the Supreme God. 

They therefore associate the colour blue to describe the abode of this supreme God. The 

colour blue symbolizes spiritual sanctity, peacefulness, harmony, love, and good fortune. 
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Farming is a dominant occupation of the Akan people. The colour green is one of 

the most loved colours in the kente industry. Green in the Akan tradition is associated 

with vegetation, harvesting, and plant medicine. The colour green also symbolizes 

growth and vitality, fertility, prosperity, fruitfulness, and spiritual rejuvenation in the 

Akan tradition (Adler and Barnad, 2000). 

The colour white is a universal colour in the kente weaving industry because it 

can be combined with any colour during the weaving. The colour white derives its 

symbolic meaning from the white part of the egg and white clay; the colour white 

symbolizes spiritual purification, healing, sanctification rites, and ceremonial (happy) 

events. White is also used to symbolize contact with ancestral spirits, deities, and other 

spiritual entities. The colour white is used in combination with other colours, for 

example, black, green, red, or yellow, or a combination of three or more colours to 

express an emotion or a feeling of a peculiar situation. 

Black is another very important colour in the Akan culture. Black is associated 

with invisibility, grief, and uncertainty. Black symbolizes spiritual maturity, communion 

with the ancestral spirits, and death. 

There are other colours (pink, purple, grey, silver), which have symbolic 

implications to the Akan people, and as such they are used when relevant. 

The Ewes in the same vein attribute similar interpretations and meaning to the 

colours mentioned above. As mentioned before, irrespective of the occasion, the kente 

weaver is ready to combine different colours to depict that particular occasion. 

The patterns are created by the weavers through intuition and assigned names 

and meanings. Some weavers are also of the view that they derived their patterns from 
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their ancestral gods and forefathers through dreams and quiet moments when they were 

in communion with the spiritual world. In other cases, prominent people in the society 

determine names of cloths as they commission new patterns (Personal communication 

with NanaAkwasi Gyamfi, 2010). 

There are many different patterns at the moment in the weaving centres. These 

patterns have evolved over the years. These patterns come in different colour 

distributions based on the rationale behind weaving such a cloth. A typical kente cloth 

for men comes in combinations of two or more patterns and colours. Symbolic 

significance is attached to the various patterns and colours in a cloth. The choice of 

colours is normally based on one's aesthetic taste or tradition, not forgetting gender 

differences as a contributing factor. 

It is not uncommon to see most males preferring colours with dominant 

backgrounds such as black, and red, with the women preferring orange and light blue 

backgrounds. However, societal changes and modernization have eroded some of these 

traditional colour designations. 

Figure 28, for example, depicts a pattern called "Emmaada" which literally 

means "it has never happened". The Master Weaver (NanaAkwasi Gyamfi, 2010) 

explained that the weavers decided to name this pattern to remember the period when 

Nana Prempeh II, king of the Ashantis was captured in a war and sent to Europe. The 

Ashantis had never suffered such a calamity like that before so, as a way of 

remembering such a sad period in the history of the Ashantis, the weaver came up that 

name. "Emmaada" is made up of a combination of blue, yellow, green, red, black, and 

white with blue and green as the dominant colours. The blue and green according the 
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Master Weaver (NanaAkwasi Gyamfi, 2010) meant that though the king who served as 

their spiritual head had been captured they still believed that God was with them. Hence 

they were still growing as a strong tribal group. The black describes the period of grief 

they were going through as red explained the danger that surrounded the entire empire 

during the time the king (spiritual leader) was captured. This particular pattern or cloth 

is worn on ceremonial occasions such as the mourning of the dead or moments of 

grieve. Some Christians sometimes wear this particular cloth on Easter Fridays where 

they mourn and remember the death of Jesus Christ. 

Figure 28: Emmaada 

Kente Festivals 

In an attempt to highlight and promote the kente cloth, the people and chiefs of 

Bonwire and Agotime had instituted the kente festivals. These festivals are celebrated 

every other year in the Agotime, and every four years in the village of Bon wire. The 

people of Agotime normally celebrate their kente festival (Agbamevoza) in July/ August 
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whiles Bonwire weavers celebrate theirs in October/November. As part of the activities 

for the celebration of the festival, an exhibition is mounted to showcase and sell kente 

cloths and its accessories like kente stoles, tiles bags, and bookmarks (Ofori-Atta, 2007). 

The people also organize durbars, clean-up campaigns, football matches, beauty 

contests, and fundraising campaigns to support development projects in the areas during 

the celebration of kente festivals. 

Kente Day (Sunday) is normally held in most of the churches in the weaving 

communities (Bonwire, for example) during the kente festival. People wear beautiful, 

gorgeous, and glamorous kente cloth. The festival is also used to mark the remembrance 

of the ancestors who originated the kente cloth as well as thank God for successful years 

of kente weaving. 

Conclusion 

I have recounted traditions regarding the origin of kente weaving, which orient 

us to the history and symbolism of the cloth. These stories can also be presented in oral 

traditions. These stories are valid based on the fact that they were true life experiences 

from the weavers who voluntarily agreed to share their knowledge with the researcher 

( see Chilisa, 2011 ). I describe the mathematical activities of the kente weavers in the 

next chapter. These include counting, measuring, and designing as well as other 

mathematical applications used by the weavers. 
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Chapter Six 

The mathematical practices of kente weavers 

Introduction 

The purpose of this study is to understand, describe, and analyze the 

mathematical practices of kente weavers in Ghana (Bonwire and Agotime ). In the 

previous chapters, I described the background, history, and the processes of weaving 

kente. I then described the methodology used to unravel the mathematical practices of 

these weavers as well as the validity of data and reliability. In this chapter, I present the 

mathematical practices of the weavers. The chapter is organized into four sections: 

a. School education and mathematics learning experiences of participants. 

b. The mathematical practices of kente weavers analyzed using Bishop's 

(1988) model. 

c. Other mathematical applications in the kente weaving process as I 

observed the patterns and the processes of weaving using my experience 

as a mathematics teacher. 

d. Some mathematical extensions of the weavers' practices. 

Data from the fieldwork was analyzed based on the interpretation of the 

participants as well as my experience of what I saw during the fieldwork. As an 

ethnographer, one thing I am careful of is to ensure that the world is represented from 

the perspective of my participants. This is very important to underpin understanding of 

the mathematical practices of these weavers as they apply it in their daily practices. 

Within this context, Lyle's (2003) stimulated recall methods were very helpful in 

153 



addition to interviews and field notes. This method involves taking photographs or 

videos of people as they go about their tasks. Selected videos of weavers doing their 

work and the researcher talking with them about their work were transcribed and form 

part of this chapter. 

There are other school mathematics, which have been applied informally to the 

weaving of kente. These mathematical concepts were seen in weaving the different kente 

patterns as the weavers applied them both consciously and unconsciously. 

In order to understand the mathematical practices of the weavers, I present the 

educational and mathematical experiences of the weavers during my interviews with 

them. I have chosen to describe the experiences of six of my participants, which I will 

call Nana, Mr. Agyei, Mr. Akoto, Mr. Akuamoah, Miss Eno, and Miss Adiza. I chose 

these weavers to represent all the weavers because of the similarities in experiences that 

cut across all the weavers. 

With the exception of Nana whose interview was held in English, all the other 

interviews were held in Twi, a local language. Interview transcripts were translated into 

English by the researcher. Nana's level of English was excellent as a result of being a 

teacher and his high level of education. Nana opted for his interview to be conducted in 

English instead ofTwi. He pointed out that he felt more comfortable explaining the 

mathematical implications of weaving in English instead ofTwi. However, on a few 

occasions, Nana would say a few words in the local language when the ideas had no 

English version. 
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School Education and Mathematics Learning Experience of Participants 

All the participants in this study had some level of formal education with 

exception of Miss Adiza who claimed she never attended any formal educational 

institution; however, she has made conscious efforts to learn to read and write as well as 

understand the informal mathematical applications associated with the weaving. 

By contrast, one of the weavers, Mr. Akoto, reported the highest educational 

qualification among the weavers I worked with during the study. He pointed out that he 

was able to attain post-secondary education level where he obtained a certificate in 

business management. I asked if his level of education has been of benefit to him in his 

weaving career and he answered in the affirmative. Mr. Akoto, in addition to running his 

weaving centre, also operates his own shop where he sells his kente products. This is 

unusual among the weavers. 

Other weavers also boast a high school graduation diploma and said that their 

completion of high school has been of enormous help to them in their weaving career. I 

then went further to ask whether one's educational background and school mathematical 

experience can affect his/her weaving career and this is what Mr. Akoto told me: 

Mr. Akoto 

Mr. Akoto was a senior weaver who participated in this study. He was 

recommended by one of the weavers in the weaving centre I visited upon my arrival in 

the village of Bonwire. He attended a business institute in Kumasi, Ghana and graduated 

with a Certificate in Management. When asked about the relationship between one's 

educational level and kente weaving, this is what he said. 
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Researcher: What is your level of education? 

Mr. Akoto: Certificate in Business Management 

Researcher: Do you think your educational level has been an advantage to you in your 

weaving career? 

Mr. Akoto: Why not? It's been very beneficial. You see, apart from weaving, I do sell 

my own products, which needs managerial expertise. I can do all the calculations 

in terms of profit and loss and decide on which cloth to weave to make the 

maximum profit. I also know how to treat my customers. Because of that I have 

a lot of customers who always come to my shop to buy my products. Apart from 

that we have a lot of tourists who come to our shops and centres every now and 

then. These tourists are mainly from abroad, say, Europe and America, and do 

not speak our local language. I use my high level of education to explain the 

designs and their meanings to them. Most people buy the cloth based on the 

meanings attached to them. If you are not able to explain to them the meaning of 

the design, they might not buy them. So education is very important in the 

weaving business. 

Researcher: Can you please describe your school mathematics experience? 

Mr. Akoto: Yeah, it was a little bit tough for me in mathematics. You know, the way our 

teachers taught us made it a little bit hard to understand some of the concepts, 

but in Ghana here since you need to pass mathematics before you can do any 

further studies, I just struggled to do it. 

Researcher: Do you see any benefit in the school mathematics in kente weaving? 
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Mr. Akoto: A lot. Right from the word go, we apply a lot of the school mathematics 

even before you start weaving, so school mathematics is very important in 

weavmg. 

Figure 29: Mr. Akoto sharing his weaving experiences with the researcher 

In the above conversation with Mr. Akoto, he indicated that he used a combination of 

school and workplace mathematics. Again, the statement, "A lot" establishes the point 

that there are the applications of school mathematics in kente weaving which includes 

counting, measuring, and designing. Also, the statement "You see, apart from weaving, I 

do sell my own products, which needs managerial expertise. I can do all the calculations 

in terms of profit and loss ... to make the maximum profit" provides evidence that 

mathematical applications are paramount in terms of determining profits and losses. 

This is not just applicable to Mr. Akoto. All the weavers who took part in the study 

expressed awareness of the fact that they needed to maximize profit in their weaving, 
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and such a need to apply school mathematics in determining such profits or losses. 

Again, when Mr. Akoto remarked about the importance of mathematics in kente 

weaving, he was referring to the application of school mathematics as being necessary to 

the weaving processes as it may enhance one's ability to maximize profit as well as 

minimize losses. 

Nana 

Nana, who was one of my participants, contributed immensely towards the 

success of my fieldwork in multiple ways. Nana, in addition to being a weaver, is also a 

mathematics teacher. Nana told me he has taught mathematics at the junior high school 

level for about twenty years. He has also been a mathematics resource teacher for the 

Ejisu-Juaben district (Ashanti region) for some time now and also an examiner in 

mathematics Gunior high school level) for the West African Examination Council. 

Nana is also one of the sub-chiefs of Bonwire in charge of kente weaving. Working with 

Nana was such a great pleasure as he came into the research with a lot of experiences, 

which were vital to the fieldwork. Narrating his experiences with kente weaving and 

mathematics teaching, this is what Nana told me: 

Researcher: How long have you been weaving and teaching at the same time? 

Nana: I started weaving when I was about thirteen years. At that time, I was in the 

middle school. 

Researcher: How did you learn weaving? 

Nana: Through my uncle who was also a weaver. I did that as my part-time job and also 

during school holidays or vacations. 
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Researcher: Being a weaver and a mathematics teacher, what do you think about kente 

weaving and mathematics education? 

Nana: In fact my experience has revealed to me that there are a lot of mathematical 

applications in kente weaving. Most of the processes of weaving are all 

mathematical. 

Researcher: Do you see one's educational level being a factor to his/her success as a 

weaver? 

Nana: Yes, to some extent. As I told you, kente weaving is highly mathematical, and the 

higher your mathematical ability, the better. But since the processes of weaving 

is through informal apprenticeship, I will not be surprised if some of the weavers 

tell you there is no need of mathematics in kente weaving. 

Researcher: You made mention that one's educational level has an influence on his 

weaving, how do you explain that? 

Nana: Yes, right from the beginning of the weaving process, you need to think about the 

pattern you want to weave, how many rolls of yams you will need, how many 

days you will spend on that pattern, how much you will pay yourself per day, 

and how you will be selling the cloth when completed. All these involve 

different calculations, which mean a higher intellectual ability. Apart from that 

you need to be abreast with current issues in the society so you can weave 

patterns to depict such occasions, and that demands high intellectual ability. 

Researcher: Do you see any significant difference in the performance of students who 

are also weavers and their counterparts who are not weavers in mathematics 

assessment? 
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Nana: Yes, there is a big gap between these two groups. The students who are also 

weavers are very good in mental calculations, measurements, and most of the 

difficult topics in mathematics. They show a high level of interest in 

mathematics than their counterparts who are not weavers. 

Researcher: How did you determine that? 

Nana: Through interactions in the classroom, exercises, tests, and examination results. 

Discussions with Mr. Agyei concerning his educational and mathematical 

experiences were quite different from what was experienced with Nana. Though Mr. 

Agyei had a lower level of educational experience, he said that one's educational and 

mathematical experiences can be a further impetus to one's weaving profession. 

It is also worth noting that Nana's experience in learning the weaving trade from 

an uncle was similar to most of the weavers in Bonwire. This depicts an apprenticeship 

model where weavers learn the trade from close relatives. During my interaction with 

the weavers, most of them narrated their learning experience in kente weaving to me and 

these experiences were similar to what Nana went through to become a weaver. 

Mr. Agyei for instance, also pointed out that he learned the trade from an uncle 

and further emphasized that most of the weavers in Bonwire learned the trade from very 

close relatives such as uncles and fathers. 

Again, Nana's statements, "In fact my experience has revealed to me that there 

are a lot of mathematical applications in kente weaving. Most of the processes of 

weaving are all mathematical" illustrate his awareness of the mathematical nature of the 

weaving processes. The mathematical nature of the weaving practices may include 

counting, measuring, and designing. Also, though they do not perform school 
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mathematics only. They perform a kind of mathematics which is informal to school 

mathematics but relevant to their weaving. Informal mathematics means a way of doing 

mathematics ( counting, measuring, and designing) specific to kente weaving. 

Figure 30: Nana explaining to the researcher some mathematical concepts (counting, measuring, 
and designing) 

For example, Nana pointed out the need for weavers to think about the kind of pattern 

they want to weave and prepare yams and other materials to weave such patterns. This is 

an indication that one needs to possess strong spatial ability in order to weave complex 

patterns. I realized during my interaction with the weavers that though most of them 

thought they were not good at school mathematics during their school years, most of 

these weavers possess strong spatial ability skills as they design new patterns in the 

kente cloth. This is demonstrated by the way they develop mental images and transfer 

them into the cloth to suit a particular occasion. However, they did not seem to think of 

this spatial ability as mathematical. When I asked them about mathematics, they always 

referred to number skills and sometimes to measurement. 
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The carrying of threads onto the different parts of the loom to compose a 

particular pattern as well as weaving a specific size of cloth also demands skill with 

number and measurement. The weavers need to be able to determine the number of 

yams to be combined on the loom and how the different colours combine with each 

other to create a particular pattern and the relationship of the pattern to the size of the 

strip. 

Again, another common characteristic of the kente weavers is the creation of 

new patterns. Apart from the fact that the weavers find some of their patterns from 

magazines, most new patterns (to depict current issues) are normally created by one 

person or a group of persons. Then, other weavers try to weave such patterns but in 

different colour combinations. For example, a weaver can weave the Nkyerewie pattern 

in colours of red, yellow, and green to depict an occasion. Another weaver can replicate 

the same Nkyerewie pattern but in colours of say blue, yellow, and black. In this case, 

the weavers give more attention to the pattern but not the colour combination. 

Mr. Agyei 

Mr. Agyei was one of the senior weavers identified for this study. He was born in 

Bonwire on December 23, 1963 .and had his middle school education as well in 

Bonwire. Mr. Agyei has been a weaver for the past thirty years and has trained many 

weavers in the village of Bonwire. When asked about his experiences in weaving, this is 

what he said. 

Researcher: How did you learn weaving, or how did you acquire your skills in weaving? 
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Mr. Agyei: In Bonwire here, you are not specifically taught how to weave. One acquires 

the skills as you help your dad or uncle when he is weaving. That is the way I 

acquired my training. I was helping my uncle who was a weaver and in the 

process I also learnt how to weave. Leaming of kente weaving is by informal 

apprenticeship. 

Researcher: Do you see any relevance of higher education in kente weaving? 

Mr. Agyei: Yes, of course. 

Researcher: How? 

Mr. Agyei: You see my brother, the world is changing, and society is also changing. 

Now we see a lot of tourists coming over to Bonwire here every now and then, 

most of them do not speak the local language [Twi], they speak English, and you 

should be able to speak English in order to communicate with the person, so they 

can buy your cloth. Also, the current trend of our community demands a higher

level thinking, which means higher education. 

Researcher: Can you please tell me specifically why you think formal education is 

necessary for kente weaving? 

Mr. Agyei: Yes, I think the level of creativity needed now in the kente weaving industry 

is changing. Even with colours, at first we were using only the primary colours 

(red, yellow, green), but now we combine different colours to make the cloth 

more appealing or attractive to our customers. You also need to a lot of 

calculations in terms of budgeting and logistics. 

Researcher: Do you see school mathematics as important in kente weaving? 
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Mr. Agyei: Yes, there is a lot of mathematics at work in the weaving. I see a lot of 

counting, measuring, and designing in the processes of weaving. But an 

interesting thing is some ofus were not good at mathematics during our school 

days. Mathematics was too hard for me to understand. I just tried to pass my 

final examination and that was it. However, I started thinking about mathematics 

again when I started weaving. 

Researcher: How? 

Mr. Agyei: At school we were doing all the calculations and struggling to get the 

answers right and that was it. Now, I learned that the students are using 

calculators to do most of their calculations; in this case, I think it is easier for 

them now than before. 

Although Mr. Agyei did not point out a specific relationship between kente 

weaving and formal education or how he applies his school mathematical knowledge to 

his weaving, he underscored the significance for formal education in kente weaving. 

Mr. Agyei also recounted his experience to me and said that, although he did not 

attain any high level of education, middle school leaving certificate, which is equivalent 

to middle school in North America, he recognized the importance of high educational 

ability in the weaving industry of late. He attributed this high educational demand in the 

weaving industry to technology and globalization and expressed his regret for not 

developing his educational career. However, he was trying his best to cope with the 

demands of the society. 

To Mr. Agyei, mathematics is one's ability to perform the complex algorithms 

(one's ability to solve a mathematical problem using formal well-defined procedures) at 
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school. However, he recognized the fact that they (weavers) also perform some form of 

mathematics that is similar to school mathematics. He agreed that one's mathematics 

ability at school could have a greater influence on his/her ability to weave complex 

kente patterns. 

Figure 31: Mr. Agyei describing weaving process to the researcher 

Mr. Akuamoah 

One weaver who played a very important role during this study was Mr. Akuamoah. He 

holds a high school diploma with specialization in technical education. Though, Mr. 

Akuamoah is not considered as a senior weaver in the village of Bon wire, he commands 

high respect due to his diligence to duty and mastery of some complex patterns ( e.g. 

Nkyerewie ). When asked about the relevance or benefits of one's educational 

background and kente weaving, this is what he said. 

Researcher: Do you see any need for higher education in kente weaving? 

Mr. Akuamoah: Certainly, education in general has a lot of benefits not for weavers 

alone. As a weaver, you need to be abreast with current events in the society so 
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as to weave patterns to suit the different occasions and the only way one can do 

that is through formal education, which provides the opportunity for literacy. 

Researcher: Can you explain how your technical education has been of relevance to 

kente weaving? 

Mr. Akuamoah: Yes, as I said already, I had the chance to attend technical school. This 

led me through different vocations and career opportunities. However, upon 

completion, I realized my interest in kente weaving. My knowledge and 

experience in technical education has helped to develop interest in handiworks 

and practical things. 

Mr. Akuamoah explained to me the need for higher education in the kente weaving 

industry because one is able to make informed decisions with regards to cost and 

management issues in the weaving. Also, kente weaving requires a lot of marketing 

strategies and one's ability to thrive in this business depends to a large extent on one's 

level of education. Some of these strategies employ a high level of informal 

mathematics. Now, some weavers have started going online to find different patterns, 

others also find patterns in magazines and this might require some formal education. For 

example, selecting a particular pattern from the many patterns and comparing cost of 

weaving such pattern. Mr. Akuamoah also pointed out that most of the patterns they 

weave were developed based on what the weavers already knew coupled with their 

perceptions of the changes their society was experiencing. 
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It is interesting to note that though Mr. Akuamoah pointed out that his ability to 

combine different colours to depict different occasions. My interaction with the weavers 

revealed to me that the weavers cannot be identified by the patterns and/or colours they 

produce. The reason being that there are many weavers and each tries to modify what 

others have weaved and hence it is difficult to look at a cloth and identify the weaver. 

Figure 32: Mr. Akuamoah explaining the application of school mathematics in kente weaving which 
are counting, measuring, and designing. 

Miss Eno 

Miss Eno was a high school student at the Bonwire Senior High School and also 

a weaver participating in the study. She said she has been weaving kente cloth to support 

herself attain a certain level of education. She has been weaving for the last four years. 

She learnt kente weaving from her uncle. I asked Miss Eno to narrate her experience as a 

weaver. This is what she said: 

Researcher: Can you please tell me about your experience as a weaver? 
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Miss Eno: Yes, I have been weaving for the past four years and at the same time been 

going to school. I am a third year Home Economics student at the Bonwire 

Senior High School. 

Researcher: How do you combine weaving with your academic work? 

Miss Eno: I go to school during the weekdays and weave in the weekends. 

Researcher: What benefit do you gain as a weaver and a student? In other words, do you 

gain some benefits as a student and at the same time as a weaver, than your 

fellow students who are not weavers? 

Miss Eno: Not really. I don't see any direct relationship between weaving and 

schooling. To me, I do weave as a pleasure and at the same time for some 

economic benefits. These two institutions are quite different. 

Researcher: There are rumours that women who go into weaving eventually become 

barren; they are not able to have children. What is your view about that? 

Miss Eno: Well, I heard people saying that most often, but I know a lot of women who 

went into weaving and are having children. I don't believe in that. 

Researcher: During my interactions with the weavers, a lot of them told me that weaving 

is highly mathematical, what is your view about that. 

Miss Eno: Yes, there is some kind of mathematics in the weaving process, but this type 

of mathematics is quite different from the mathematics I learn at school. We use 

calculators to solve complex algorithms in school mathematics. In kente 

weaving, we don't do that. We use our fingers and foot sizes to count and 

measure. As such the mathematics in the weaving is not as hard as the 

mathematics I learn at school. School mathematics is very hard such that at times 
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you feel like getting out of the classroom, but for the sake of examinations you 

have to bear with it. 

Figure 33: Miss Eno doing what she likes doing best 

Miss Eno, who was a senior high student during the study, did not find any direct 

relationship between the mathematics she is learning at school and the mathematics she 

is applying or using in the weaving. To her, mathematics is calculation and finding 

solutions to complex algorithms and since she does not do these activities in the 

weaving process then there is a difference. She even told me she doubts if what she does 

in the weaving process is even mathematics. She does not realize that she does count, 

measure, and design in kente weaving. She even did not consider it remarkable that 

kente weavers have unique way of counting (they count in ones, fours, and hundreds). 

Miss Eno defines mathematics while weaving as "a combination of creating 

designs/patterns of events in the environment". She pointed out that these events might 
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have some cultural implications. She sees 'spatial reasoning' as well as 'experience' as 

strong factors in weaving complex patterns. 

Miss Eno believes that school mathematics also relates to using calculators to 

solve mathematics problem only, whereas there is no use of calculators in kente 

weaving. Miss Eno believes that the mathematics she sees in weaving is a product of 

experience and imagination, as well as some application of school mathematics. She 

does not believe one's ability to weave complex patterns is a result of his/her school 

mathematical prowess. 

Miss Adiza 

Another participant of my study, Miss Adiza, had no formal education but 

manages to follow the normal routines of weaving. She told me that she decided to go 

into weaving for the love of weaving. She recounted her interest, which began when she 

first met one of the sellers of the cloth. She had been fascinated with the way the cloth 

was woven and decided to learn how to weave. This is what Adiza told me during my 

interview with her: 

Researcher: Can you please describe your experience and how you got into weaving? 

Miss Adiza: Yes, I decided to go into weaving when I first saw a kente cloth in a nearby 

village during my stay there. I was fascinated when I saw the artistic work in the 

cloth and decided to learn how to weave such a cloth. 

Researcher: How long did it take you to learn how to weave? 

Miss Adiza: It took me just one year to learn how to weave, because I was so 

determined to learn the weaving and also I was fortunate to meet someone ( a 
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male weaver) who was also eager to teach me because of the belief surrounding 

women who decide to weave. 

Researcher: What is that belief? 

Miss Adiza: There is a belief that women who go into weaving become barren. 

Researcher: In your opinion, what do you think about that? 

Miss Adiza: I don't believe in that. I'm weaving but I have a child and I am still 

thinking of having another child so that is not true. You have to have faith in 

God and yourself. 

Researcher: For how long have you been into weaving? 

Miss Adiza: Three years, including my apprenticeship training. 

Researcher: What is your favourite design? 

Miss Adiza: "Afranfranto " 

Researcher: Why Afranfranto? 

Miss Adiza: I just like the patterns. 

Researcher: Considering the high amount of calculations or informal mathematics at 

work in kente weaving and your lack of formal education, how do you cope with 

the weaving processes? 

Miss Adiza: Through prayers. I do pray a lot for wisdom in order to cope with that. 

Researcher: Do you see formal education to be a challenge to becoming an effective or 

competent weaver? 

Miss Adiza: No. One needs to have some level of confidence in oneself. Also, since it 

involves informal apprenticeship, one should not be troubled about the lack of 
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formal education, though formal education can boost one's ability to become an 

effective weaver. 

Figure 34: Miss Adiza weaving one of her favourite patterns 

One thing that was very interesting during my fieldwork was the kind of 

mathematical experience these weavers narrated to me. Most of the weavers who took 

part in this study who had some formal education described their mathematical 

experiences as not the best. They pointed out that mathematics was not their best subject 

during their school years though they realized the importance of the subject. Some of the 

weavers did not realize that anything involving counting, measuring, and designing 

(Bishop, 1988) could be considered as mathematical. They did not realize that activity 

involving the logic of shape, quantity, and arrangement (Hom, 2013) could be termed as 

mathematical. To these weavers, they saw mathematics as a subject needed for further 

academic progression and not as something they might be using in their future 
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professions, for example in weaving. Miss Eno, for instance, described her mathematical 

experience in school as far different from what is applied in kente weaving. For her, 

school mathematics is hard and it involves complex computations and algorithms, where 

as kente weaving just involves observing someone weaving and learning from the 

person, through another kind of apprenticeship training. In most cases of the 

apprenticeship training in kente weaving, the apprentice weavers learned the trade from 

very close relatives such as parents and uncles. She does not see any direct application 

of school mathematics in kente weaving. Again, I learned from my observation that 

apprentice weavers did not take notes or draw any form of pictures to depict what they 

were learning. Instead they observed their "teachers" and tried to recreate the patterns 

they observed into the cloth. The implication is that one's ability to recreate such 

patterns into the cloth makes him/her a good apprentice. 

It is worth mentioning another characteristic of apprenticeship training practiced 

by the weavers. The remark by Miss Adiza that, "I was fortunate to meet someone who 

was also eager to teach me because of the belief surrounding women who decide to 

weave " denotes some form of apprenticeship which was practiced by some of the 

experienced and older weavers. In the olden days some of the weavers learned the trade 

as result of good behaviour. If you behaved well in the society, you could find a senior 

weaver who would voluntarily teach you kente weaving for free (Personal 

Communication with Master Weaver, 2010). Master Weaver told me that when 

someone finds that you are a good boy/girl in the society, s/he can voluntarily teach you 

weaving without charging any fee. A good person in their context means someone who 

obeys and respects the elderly in the society. Also, mentors can accept apprentice 
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weavers of the opposite or same sex as there are no requirements for the gender of a 

person accepted by a mentor for training. 

Some other participants in the study however, recognized the need for 

mathematics in kente weaving. These weavers who believe that the application of school 

mathematics is a vital component in kente weaving processes were able to outline some 

of these applications to include counting, measuring, and designing of the patterns in the 

cloth. Mr. Akuamoah mentioned mathematics use in calculating profit. He described 

that one needs to be good in mathematics (addition, multiplication, and division) in 

order to calculate the cost of materials in relation to sales in order to maximize profit. 

As to whether Miss Eno believes there is some form of mathematical 

applications in the weaving of kente cloth was not the issue, but what actually goes into 

the weaving. It may not be apparent from the above discussion that spatial reasoning is 

very important in the apprenticeship training of the kente weavers. However, my 

personal observation during my fieldwork proved otherwise. Apprentice weavers were 

not able to weave any new or complex patterns until they are able to grasp the 

fundamentals of the weaving process. Thus, an apprentice weaver begins his/her 

apprenticeship by learning how to do plain weave (weaving without patterns) before 

they start learning to weave existing patterns, and subsequently begin to create new 

patterns. 

One theme that was evident in my interaction with the weavers was the process 

of apprenticeship. All the weavers I interacted with, except Miss Adiza, made mention 

of learning kente weaving through their uncles. In fact this form of apprenticeship seems 

to be common among the weavers. The reason might be attributed to the type of 
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inheritance of the Ashanti people (Personal Communication with Master Weaver, 2010). 

The Ashanti people practice matrilineal type of inheritance where sons inherit the 

possessions of their uncles (mother's brothers). Inheritance passes through the female 

line. Children are instructed and disciplined by their mothers' brothers, who are the 

authority figures in matrilineal systems since they are members of the female line. As 

such most people will send their sons to live with their uncles and through that process 

they take to the trade of the person they live with, explained by Master Weaver, Nana 

Akwasi Gyamfi, a key informant during my fieldwork. 

There are quite a few people who go to weavers they are not closely related to 

for their apprenticeship training. Such apprenticeship training requires the payment of a 

small fee and a formal agreement between the two parties. Upon completion of such 

apprenticeship training, the learner is required to serve (work) for the trainer for some 

time (in most cases one year) before s/he is permitted to leave and establish his/her own 

weaving industry. 

It is important to note that not all weaving apprentices are successful. Since a 

large part of the weaving process depends on one's ability to transfer what is taught to 

them into their own loom without notes or diagrams, not all apprentices are able to 

succeed at that. 

After asking about education, I went further with my interviews to ascertain if 

the weavers know they are doing mathematics during their weaving, and if so what kind 

of mathematics they are doing during the process of weaving. In the next section, I 

present a description of the weavers' mathematical practices. I used three of Bishop's 
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( 1988) model ( counting, measuring, and designing) for determining the mathematical 

practices in a culture as I observed the weavers during my fieldwork. 

The Mathematical Practices of the Weave rs 

In describing the mathematical practices of kente weavers in Bonwire and 

Agotime, I faced the challenge of answering the question posed by Dias (1999): "how 

are we to describe the ethnomathematics used by somebody or present in the product of 

someone's work?"(p. 3). In order not to deviate from the paradox of ethnomathematics 

identified by Milroy (1992) which is based on the premise that it is impossible to 

describe anything without using one's framework, my description of the use of 

mathematics will be based on what the weavers think is mathematics guided by three of 

Bishop's (1988) model (counting, measuring, and designing) and also using my 

experience as mathematics educator. However, I will be careful to distinguish between 

the weavers' interpretations and my interpretations. 

These mathematical practices of the weavers were examined in two ways. 

Firstly, five traditional (old) patterns were chosen. The processes of weaving these old 

patterns were examined and the mathematics involved in those old patterns was 

enumerated. Secondly, another three modem (new) patterns were selected based on the 

preference of buyers and the mathematical practices involved were also examined. Both 

the old patterns and the new ones were selected based on my interactions with the 

master weaver after an interview with him. 

In selecting the patterns to analyze, I considered factors such as colour 

combinations of the designs and background of the cloth, market value, and complex 
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nature of the pattern. With regards to colour I selected patterns made up ofred, yellow, 

and green. These colours form the basic background of most old kente designs and are 

woven by mostly senior weavers. Also these patterns were selected based on their 

cultural relevance and meaning to the people as well as the economic values attached to 

them. I selected very expensive and less expensive cloths as well. Most of the old 

patterns contained very complex patterns and were considered very expensive. In this 

regard there is a direct relationship between the complexity of the kente cloth and 

expense. Most of the new patterns were less expensive and contain less complex 

patterns. These cloths also contained other colours such as pink, purple, white, black, 

and blue. These patterns included: Oyokoman, Sika Futuro, Adwini Asa, Ohene Afro 

Hyen, Fatia Fata Nkrumah (all old patterns), Nkyerewie, M'akoma So Ade, and Sika ne 

Bari ma (new patterns). 

Also, data were analyzed based on my observation of the general processes of 

weaving. I observed during my fieldwork that all the weavers, irrespective of the kind of 

pattern weaved; follow some general procedures in weaving. These general procedures 

may not necessarily be algorithmic but I see them as mathematical and hence the need to 

include them in my analysis. 

Even before the weaver embarks on his/her general procedures of weaving, there 

are other steps or things the weaver has to do. These are: 

1. Deciding on the type of desired pattern (this decision depends on the occasion 

and the weaver's artistic or spatial ability). 

2. Determining the number of rolls of yam one will need to weave a particular cloth 

and pattern. 
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3. Determining the different types of colours needed to weave the chosen pattern. 

4. Determining how much money these materials will cost. 

5. Determining whether he/she will need to hire the services of another weaver to 

do other things like warping and heddling on his behalf. 

The above procedures may or may not be followed directly in the order listed. It 

depends on the weaver in question. Again, these steps which are the basis of analysis of 

the mathematical practices of the weavers, can still be considered mathematical in 

nature due to the fact that they all contain some element of addition, multiplication, and 

division. 

There were four main weaving processes observed during this study. These are 

warping, arranging, weaving, and joining (see Chapter 5). These processes provided 

focus for the uses of mathematics in the kente weaving industry. Weaving a particular 

kente pattern is dependent on the creative or imaginative ability of the weaver, or a 

secondary pattern in a calendar, magazine, or a design from interesting artwork done by 

another person. In this case it is important to note that one's spatial reasoning ability is 

crucial to the weaving or creation of new and complex patterns. The weavers are able to 

visualize complex patterns and create or transfer the patterns into cloth. 

I will use three of Bishop's ( 1988) six categories to describe the way the weavers 

'mathematize' based on my observations of their work and the descriptions of the way 

they work. I will structure my analysis on the processes of counting, measuring, and 

designing, for the reasons identified in Chapter three. I will further focus on other 

mathematical practices, which I believe are evident in the weaving processes. 
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The rest of the analysis will highlight the mathematical concepts such as sets, 

geometry, functions, statistics, ratio and proportion, and percentages. These concepts, I 

think are very prominent in the kente weaving process and hence necessary for 

emphasis. 

a. Counting 

The study of counting and numeration systems was initiated by scholars who had 

an interest in linguistics and anthropology (Lean, 1986). Counting systems differ from 

community to community and activity to activity. The weavers cited many uses of 

numbers and counting. Counting was used in making purchases in the market in 

determining the number of yarns needed for a particular design. 

Mr. Agyei explained to me that they have their own special way of counting. 

When counting the yarns for heddling, for instance, the weavers count in ones,fours, 

and hundreds. They count in ones when putting the yarns into the heddles as shown in 

the Figure 33. They count in/ours (that is they count every four yarns as one) when 

putting the yarns in the beater (Figure 34) below, and they count in hundreds when 

determining the total number of yarns needed for a strip of kente cloth. For me, the most 

interesting thing was that all the weavers could count whether the weaver had formal 

education or not, because of the significance of counting in weaving. 
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Figure 35: A weaver putting yarns into the heddles Figure 36: A weaver putting the yarns into the 
beater. 

Counting is a major part of the weaving process from the beginning to the end. 

Firstly, a weaver needs to count the number of yams needed for a particular cloth before 

warping. My interaction with the weavers revealed to me that a weaver generally needs 

about 30 rolls of yams for spreading the background (warping) irrespective of the design 

of the cloth except for "Nkyerewie " cloth, which requires more rolls of yams ( about 40) 

because it is a double warped cloth. Spreading the background is a process where yams 

are straightened up, stretched on the warped pegs and put into the heddles. Warping is 

part of the process of spreading the background. In fact spreading of the background is a 

combination of warping and heddling. During warping, the weaver also needs to count 

the number of times he has to go round the pegs in order to have the required length. 

Counting is also done when the weaver arranges the background of the cloth 

before designing. For a kente strip four inches wide (made up of about 400 yarns), the 

weavers need to count the number of red ( assuming the background of the cloth is red) 

yarns needed before arranging white yarns. Even during this stage, the weavers have 

180 



two ways of counting. Firstly, they count in singles (one by one) when they are putting 

the yams into the heddles and count in fours when they are arranging the yams in the 

beater. In the case of arranging the yams into the heddles, they count 400 single yams. 

These 400 yams are again arranged in the beater in/ours such that they put 4 yams into 

one hole in the beater. 

Figure 37: A weaver showing how he does counting at the ends (edges) of the strip 

In the figures above, an example of the data collection process is illustrated. The 

weaver explained the processes of counting the various yams (in different colours) as 

shown in each photograph. In these photographs, the weaver was showing me how the 

different colours in the background (red and white) of the cloth are arranged. The 

weaver pointed out that these strips are sewn together. Thus the red edges when sewn 

together should be equal in width to the red stripes in the centre of the cloth. One needs 

to count the number of yams on the left hand side and on the right hand side such that 
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sum is equal to the yams that form one red line in the middle. He said this uniformity is 

important when two or more strips will be sewn together. 

In using stimulated recall, the following interview data was collected in relation 

to Mr. Agyei. 

Researcher: What is the name of the cloth you are weaving? 

Weaver: Nkyerewie. 

Researcher: What is the meaning of Nkyerewie? 

Weaver: The pattern depicts the slow nature of the tortoise. This pattern is very difficult 

to weave and hence they gave the name Nkyerewie as it takes a long time to 

weave. 

Researcher: Can you please tell me the kind of mathematics involved in weaving this 

pattern? 

Weaver: Yes, there is a lot of mathematics involved in weaving Nkyerewie. Apart from 

counting the number of yams you will need to set up the background and the 

design itself, you will also need to do some mathematics (measuring) to 

determine at what point (or location) you will do the patterns in the cloth. Also, 

you will need to do some cost analysis which includes determining how much 

you will spend in buying all the yams as well as the number of days you will 

spend on weaving the entire cloth taking into consideration the cost of labour per 

day. 

In the above discussion, the weaver was trying to explain to me the type of mathematics 

he employs as he does his work. Mr. Agyei told me he does some mathematics to 

determine what point he introduces patterns into the cloth. Here, the weaver explained 
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that the type of mathematics he does before introducing (locating) the patterns into the 

cloth include counting the number of yams, measuring the length on the strip before 

introducing the pattern, and even in designing the patterns the weaver has to divide the 

background into sections that fit the pattern he wants to design. 

Again, realizing the complex nature of the "Nkyerewie" pattern, the weaver 

explained to me that he will need the services of another weaver to do the warping and 

heddling as these processes are also time-consuming. In these instances, he has to 

determine the amount of money he will pay for the services of the weaver; how many 

days of work he will have to pay this weaver; the cost of the different kinds of yams he 

will be using, and how much he will pay himself per hour per day. Mr. Agyei told me he 

will also have to determine how much it will cost to sew the strips of yams together 

after weaving. Strips are joined together as the final stage of the weaving process. This 

joining stage is normally done by another person, a tailor, who is an expert in that, and 

this tailor charges a fee. At the end of determining all the cost involved, the weaver has 

to determine whether he incurred profit or losses. Most of the time there is an element of 

profit at the end of the weaving. 

Researcher: So how do you count in the weaving process? 

Weaver: We count in ones, fours, and hundreds. We count ones when arranging the 

yams in the heddles, fours when arranging the yams in the beater, and hundreds 

when we want to determine the total number of yams arranged for a strip of 

kente cloth. We also have special names for all the numbers we count. We call 

one "ejisua", four as "oba" and a hundred as "ahankron aduwotwe ". 
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It is also evident from the conversation with Mr. Agyei that the weavers count in 

their local language. This practice is very common among the senior ( old) weavers and 

weavers who also have less formal education. They find it easy to count in the local 

language. Again, they count from one to ten, and they count eleven as ten and one (du 

baako); twelve as ten and two (du mienu); and so on up to twenty (two tens)(aduonu). 

When they get to twenty, they count twenty-one as two tens and one (aduonu baako); 

twenty-two as two tens and two (aduonu mienu), and so on up to thirty-three tens 

(aduasa). Then they start again from thirty-one as three tens and one (aduasa baako), 

thirty-two as three tens and two (aduasa mienu) and so on. This system of counting in 

kente weaving is the same as the Akan system of counting. 

Designing the patterns in the background also requires counting. For instance, if 

the weaver is weaving a design, he will need to count how many times he will need to 

weave the yellow yams over; how many times he will need to weave the black yams 

over; and also how many times he will weave the green yams over in order to get the 

right pattern of his choice. The fundamental clue to patterning is weaving "overs" and 

"unders". 

In the course of weaving a particular cloth, the weavers normally count the 

number of designs needed to get the desired length of a strip. At the end of the weaving, 

the weavers finally count the number of strips needed for the men's size cloth as well as 

women's size cloth. For a men's size cloth, the weavers count 18 strips and weave them 

together. In a similar vein, the weavers count 6 strips, 7 strips, and 8 strips for the 

women's size (women's size cloth comes in a set of three pieces). The fact is that 

counting is a fundamental activity in the kente weaving process irrespective of one's 
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educational background, there is the need to develop a high level of counting ability in 

order to be able to weave. Furthermore, it appears that the strip is a unit of measure. 

There appears to be no cultural significance to the number of strips joined 

together for men or women's size cloth. According to Nana, they chose such numbers 

based on the average man's or woman's height. At different points in time a customer 

can order a bigger size cloth, say 20 strips (men) based on his stature. Some customers 

can also opt for smaller sizes based on their heights. Some weavers (generally the most 

experienced ones) can predict the size of the cloth ( depending on the size of the strip 

used) a particular client might need based on the size of the client while others cannot. 

The next section details how measurement is done in kente weaving. 

Though one may think that the introduction of standardized measurement might 

bring about some level of accuracy in assessing materials for weaving and therefore be 

cost effective, some weavers ( especially the experienced ones) disagreed when I asked 

them about this. The senior weavers claimed that they have used the informal 

approaches in measuring since they began weaving some decades ago and therefore are 

as accurate as using the standardized approaches. 
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Figure 38: A weaver designing his pattern 

In the picture above, one can see how the background of the cloth was arranged. 

The main colour for this particular pattern is red with white interspersing at specific 

intervals. In arranging such a pattern, the weaver has to count the number of red yams 

one will need before a white yam. For instance, Mr. Agyei told me that he uses 10 yams 

at the right hand side and then 2 white yams and then 40 red yams, and another 2 white 

yams; and starts the process again. In this case, one can see that counting of the yams is 

very crucial in determining the kind of pattern the weaver weaves. 

Counting is also paramount in building and arranging the yams in both the 

heddles and beater. An average heddle is made up of about 500 holes (though not all the 

holes are used; approximately 100 are left for when some break) and also a beater is 

made of about a 100 holes. The weavers at this point use the estimation to determining 

the number of yams that will be kept as reserves. Mr. Agyei further narrated to me the 

importance of estimation in determining the number of yams that will be left out in case 

there is a break in one more yams. He pointed out that they normally estimate for about 
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40 yams for a 350 strip-yam, 50 yams for a 400 strip-yam, and 60 for a 500 strip-yam. 

The implication is that the size of the strip determines the number of yams to be 

reserved. The higher the strip-yam size, the more number of yams to be reserved and the 

less the strip-yam size, the less number of yams to be reserved. One weaver also told me 

that they normally leave out some of the yams in the heddles as reserves in case one 

string is broken, because you will have to get rid of the whole heddle if there is no 

reserve yam to replace the broken string in the heddle. This makes the work very 

cumbersome and so they now leave some of the yams in the heddles out to cater for 

such unforeseen situations should they occur. This can be related to probabilistic 

reasoning where weavers try to think and plan for uncertainty as they structure the yams 

in the heddles. 

b. Measuring 

The mathematics syllabus for junior high schools in Ghana defines measuring as 

a way one can determine the magnitude of a quantity, say length, width, weight, and size 

with respect to a specific unit, for example metres, and kilograms (Ghana Mathematics 

Series, 2001 ). Comparisons relating to time, distance, length, height, area, and volume 

can all be made through measuring. One can also see measurement as a way of 

determining the relationship between a physical quantity (length, breadth, and time) to a 

unit of measurement. Also, one can be precise in determining the measurement of a 

particular unit or may approximate the process of measuring depending on the purpose 

or need for that measurement process. 
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Measurement in weaving can be precise or approximated. Measurement should 

be precise when designing patterns in the cloth. For example, when designing a square 

as in Figure 36, one needs to be exact so as to maintain a balance in the shapes. On the 

other hand measurement can be approximated when measuring distances for warping to 

be done. For example Nana stated that in determining distances to place pegs for 

warping, they use foot size to measure. Foot sizes vary. 

Measuring in the kente industry was done on an arbitrary basis in the sense that it 

was the weavers who agreed on the particular length and width of the size of a strip, or 

the size of the length of the men's/women's cloth. Some of the weavers also measure the 

sizes of the cloth based on the expectations and demands of their customers. For 

example a customer may request that the weaver weaves cloth longer and larger in size 

than the usual size due to his/her body size. Measuring was also done based on the 

imperial system where the weavers measured in feet and inches. It was not a surprise to 

hear from one of the participants (weavers) that they used to measure formerly with their 

foot and arm to determine the length and size of the kente cloth. In fact the size of an 

average man's foot is almost the same as the length of one foot (using a measuring rule). 

Changing the standard of measurement did not have any significant impact on 

sizes of the cloth and distances measured. However, Nana explained that they are able to 

minimize yam use as a result of accuracy in the measurement of patterns in the cloth. 

For example, a weaver is more accurate measuring say 4 inches with a rule today than 

using the eye to estimate the same distance in the past. 

However, modernization and the introduction of formal education where some 

school graduates or school dropouts had taken to weaving as their profession has led to 
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the use of the metric system where the metre is used as the main unit of measurement 

(Nana). 

Apart from using the arm and foot to measure distances in the kente weaving 

industry, most of the weavers also use sticks (the bark of the palm tree) to measure short 

distances when weaving. This is very common with the weavers when they are 

designing certain patterns and they want to make sure the patterns have equal 

measurements in terms of shape and size. The weavers have created their own informal 

units or benchmarks, which they use in measuring sizes of their cloths and patterns. 

Some of the weavers also measure lengths using the tip of the middle finger to 

the thumb to represent 1 foot. The men's size cloth measures 14 feet in length and 8 feet 

in width. The weavers also use the length of the elbow to the arm to measure the ends of 

the men's cloth. This size or length of the borders is also equal to the five patterns made 

up of four inches per pattern. So, one can conclude that the length of the borders of the 

men's size kente cloth is equal to 20 inches, which represents 1 j feet. The women's size 

kente cloth comes in a set of 3 pieces of sizes 6 strips, 7 strips and 8 strips. Thus, a set of 

a woman's kente cloth comprises 3 pieces (one 6-strip, one 7-strip, and one 8-strip). So 

as each strip is four inches wide, one can say that the sizes of the women's cloth are 2 

yards, 2 t yards, and 2 j yards respectively. The photographs below demonstrate how 

the weavers use measurement in their activities. In Figure 20, Nana was explaining to 

me how he measures the patterns in the cloth. Figure 21 shows how he measures the 

length of the cloth before doing the warping. He told me that he normally uses his foot 

size to measure (about 14 feet) for the men's size. Similarly, in Figure 21, he was 

showing me the relationship between his foot size and the number of patterns therein. 
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Figure 39: Nana explaining how he measures Figure 40: Nana using the foot to measure. 

Figure 41: A weaver showing the size of foot Figure 42: A weaver relating the size of foot to 
number of patterns 

Figures 41 and demonstrate how Nana measures the size of the cloth. The 

following transcript was generated from the interview I had with this weaver asking him 

to describe how he uses measurement in the course of weaving. 

Researcher: How do you determine the length of the size of your cloth? 
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Nana: The size of the cloth is determined right from the beginning of the process of 

weaving. Measuring of the length of the cloth starts during the warping stage. 

Researcher: How? 

Nana: I use the size of my foot to determine the length of the men's cloth. I count 

fourteen of my foot size to determine this length. 

Researcher: What about the number of patterns that go into the length of the cloth? 

Nana: Generally, my foot size is equivalent to four patterns, so all I do is to multiply the 

number of patterns in my foot size length by the total number of feet size in the 

length of the cloth. 

Researcher: You mentioned that measuring starts right from the warping stage, could 

you please explain that? 

Nana: Yes, you see, during warping the weaver goes round the pegs for a certain 

number of times. The positioning of the pegs determines the length of the strip 

that the weaver will need for the cloth. 

Nana explained that during warping the weaving will place the pegs at a distance 

(multiple of 14) which will enable him/her to determine the number of times he will go 

round the pegs to arrive at the desired length. Most of the weavers normally place the 

pegs at 56 feet (14 feet x 4) long, meaning the weaver counts 14 feet four times with 

his/her foot. In this case as they go round the pegs they have in mind a number of times 

they need to go round the pegs to arrive at the desired distance. At one instance during 

my fieldwork I came across a weaver doing his warping. This weaver never spoke to 

anyone until he finished doing the warping. Asked why he did not want to speak to 
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people, he explained that he was counting the number of times he was going round the 

pegs and he did not want to confuse himself. 

Measurement is also done "by eye". In an attempt to determine whether the 

strips are of equal length as well as the patterns in the cloth are aligned with one another 

as the weavers want them, they normally arrange the strips side by side on the floor as 

shown in the figure below. 

Figure 43: Aligning the strips together before sewing them together 

In some cases where some of the strips are not of equal length as expected, the weavers 

hold two ends of the shortened strips and pull to make sure they are of the same length. 

The weavers first determine a standard size of strip. Standard size strip is a piece of strip 

which measures up to 14 feet long and then they cut other pieces equal to that length. 

The standard piece should contain four patterns at both ends of the strip and a particular 

number of patterns in the main strip. These measurements are done during weaving the 

patterns in the loom. 

192 



c. Designing 

Designing patterns in kente is an artistic activity involving a complex system in 

which all elements are interconnected and dependent on each other in part for the final 

product. Kente weavers have two main techniques for designing their patterns. 

These are: 

1. Determining the type of pattern one wants to weave. 

2. Transferring that pattern created in the mind into an actual pattern on the cloth. 

In the paragraphs that follow I will be describing some of the kente patterns, 

their cultural implications and the mathematical interpretations of such designs. Bishop 

(1988) defined designing as "creating a shape or design from an object within one's 

spatial environment" (p. 5). Bishop said designing involves "making the object as a 

mental template, or symbolizing it in some conventionalized way" (p. 5). Through their 

weaving, the kente weavers accomplish Bishop and D' Ambrosio's theoretical objectives 

of using mathematics to reflect their world and cultural values (Bishop 1988; 

D' Ambrosio, 1985). 

Designing is a very important component of the weaving process. Irrespective of 

the kind of pattern one chooses to weave, there is an element of designing in that cloth. 

Bonwire kente weavers mostly design their kente cloths to depict events, occasions, 

personalities who have served their communities and the nation at large, and other 

historic events. Some of the patterns designed by these Bonwire artisans include 

prominent people and events like; "Ohene Aforo Hyen", "Fatia Fata Nkrumah", and 

"Ku/our Apagya Ghana". Figure 44 below is an example of the pattern called "Ohene 
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aforo hyen ". This pattern was among the old patterns designed by the weavers in 

Bonwire. 

Figure 44: Ohene Af oro Hyen 

In the paragraphs below, I present some of these old patterns listed above and the 

mathematics application used in designing such patterns. I describe these mathematics 

applications as a result of my experience as a mathematics educator. The first to be 

described is the pattern called "Ohene Aforo Hyen ". See Figure 44. 

"Ohene Aforo Hyen " was the name given to the above cloth. As explained to me 

by the master weaver, "The forefathers named this cloth in remembrance to their late 

king 's first travel to Accra. The colonial masters took Nana Prempeh to Accra for the 

first time in the history of the Ashantis. The weavers designed this pattern in 

remembrance of this great event". 

"Ohene Aforo Hyen " comes in a combination of colours such as red, white, 

yellow, and green. This design depicts two main patterns. The first pattern is a 

combination of the colours green, yellow, and red woven horizontally to each other 

demonstrating parallel lines. The second pattern is also a combination of colours (yellow 
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and red) woven to create different geometric shapes, for example the shape of a 

parallelogram. This same second pattern illustrates a reflection along a mirror line. One 

can see from the pattern that the trapezium (yellow) has been reflected giving another 

colour (red). 

"Fatia Fata Nkrumah " is also another well-loved design all over Ghana because 

of the leading role played by Dr. Kwame Nkrumah (the first president of Ghana). 

Kwame Nkrumah led the country Ghana (then Gold Coast) into independence in 1957 

and became a hero since then. The weavers designed this pattern to demonstrate the 

resemblance of Nkrumah and his wife, Fatia, a citizen of Egypt. Figure 45 is an 

example of the design for "F atia Fata Nkrumah ". 

In fact the master weaver was emphatic about the demand for this particular 

pattern by the elderly especially because of the pioneering role played by Dr. Nkrumah 

in the struggle for the independence of Ghana. 

Figure 45: Fatia Fata Nkrumah 
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A close look at the above pattern, "F atia Fata Nkrumah", shows a lot of 

applications of mathematics at work. This cloth is made up of two main patterns. The 

first pattern is the yellow square shapes on the blue background, and the second pattern 

is the green, yellow, and red zigzag shape. 

Some mathematical applications that I identified in the appearance of these 

patterns include properties of objects (shapes, pattern, design), geometric shapes (figures 

and solids), and properties of shapes (similarity, congruence). Also, very relevant in this 

cloth is the application of division. In designing the yellow square shape, the weaver 

needs to divide the background into parts and decide on how many yellow yams should 

be worn over the blue to give that square shape as s/he weaves the blue through. In 

deciding the size of the yellow square, the weavers divides the entire into four equal 

parts, two of which he decides to maintain as blue (background) and the other s/he 

weaves the yellow colour through. In order to divide the entire strip into four equal 

parts, s/he has to know the total number of yams that make the background of the strip 

and then divide that background or strip into four equal parts. 

Again, in deciding the number of yellow yams the weaver will need for 

producing the yellow square-shape, the weaver applies estimation. None of the weavers 

explained to me how they came up with their estimates for this. This estimation process 

begins from the onset of the weaving when s/he decides on how much yam s/he will 

need for the entire cloth. 

Another kente pattern, which is memorable as well as important to the people of 

Bonwire, is "Sika Fre Mogya". The master weaver explained that "Sika Fre Mogya" is 

one of the oldest kente cloths woven in Bonwire. Figure 44 is "Sika Fre Mogya ". 
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Figure 46: Sika Fre Mogya 

"Sika Fre Mogya" literally means money calls for blood. This was the explanation given 

to me during my interaction with the master weaver: "The meaning the forefathers gave 

to this cloth was that your family doesn't care about you if you are poor. The poor in the 

society are not given any recognition at all." The master weaver further said that "you 

only gain recognition when you are rich and able to help people in need. If you don't 

have money, nobody cares about you, but you' ll see everybody coming to you when you 

are rich" . 

Though the above pattern depicts beliefs in the community of Bonwire but this 

belief is all over the country. Though the weavers were demonstrating a societal norm, 

apparently there is some mathematical basis in what was weaved. One can see four 

different patterns in this cloth and, interestingly, all depict the idea of lines (parallel and 

perpendicular) and angles. 

For example, designing lines and angles in the above cloth calls for the idea of 

division of integers, counting, measuring, and addition. The weavers apply all these 
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school mathematics as they try to weave and design their patterns. Nana remarked that, 

"no weaver can weave any type of kente cloth without applying one or more of such 

school mathematics". Again, irrespective of one's educational level, one needs to do 

some form of mathematics ( counting, addition, multiplication, and division) in order to 

weave his/her cloth. 

In view of this, all weavers interacted with during this study were of the view 

that counting, measuring, designing, addition, multiplication, division, and estimation 

form the mathematical basis of weaving kente cloth. Anybody who wants to go into 

weaving of kente cloth should have an understanding that s/he will need some form 

mathematical basis in doing his/her work. 

Again, I learned from the study that one's spatial ability is paramount in 

becoming an expert in kente weaving. One's ability to think in abstract terms (think 

about a pattern in the mind) and bring that into reality in the form of a pattern to suit in a 

cloth a particular situation makes him/her an expert in weaving. 

From the two weaving communities where this study took place, I learned that 

senior weavers are people who have been able to weave new patterns. That is in order 

for one to become a senior weaver in addition to the fact that the person is able to weave 

old patterns and weave them at a faster rate/speed, one should be able to come out with 

new patterns and try to relate this new pattern to a particular situation. 

Again, experienced weavers are weavers who have been able to train or teach 

other people to become weavers. Anyone who claims to be experienced should be able 

to say the number of people who s/he taught how to weave. Nana further said ''the more 

a weaver teaches other people to become weavers, the higher your level in weaving". 
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He added, however that, "creativity also counts in becoming a successful weaver". 

Asked whether all people who go into kente weaving apprenticeship have been 

successful, this is what Nana said: 

Researcher: What has been the success rate of people who go into weaving? 

Nana: Not all people who go into kente weaving have been successful. 

Researcher: Any reason for their failure? 

Nana: Yes, because kente weaving is highly mathematical. One should be able to follow 

the informal mathematics and be able to weave both existing and new patterns in 

order to be successful. However, the situation is not like that. Though you see a 

lot of people weaving in Bonwire here, there are others who are not weavers. 

The reason being they were not successful in weaving and hence had to quit. 

Others claim the process of weaving is very tedious as one has to sit down for a 

number of days before coming out with one cloth. 

New patterns such as "Nkyerewie ", "Sika ne Baama ", and "M'akoma So Ade" 

are all characterized by similar principles. Also, they all use the basic mathematics 

concepts as with the older patterns. One difference is that most of the new patterns are 

made up of a combination of three or more colours. In addition to the traditional colours 

(red, yellow, and green) which form the basis of pattern making in the olden days, the 

weavers have introduced other secondary colours (indigo, blue, pink, and orange) into 

the weaving, making these modem patterns more attractive. 
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Figure 47: A weaver demonstrating how he designs his patterns in the cloth 

Figure 48: M'akoma So Ade 

In addition to the mathematical applications listed above, there are other 

mathematics ideas, which have been applied either consciously or unconsciously by 

these weavers and hence warrant attention. These ideas were recognized as a result of 

my personal experience as a mathematics educator over the years. They included 
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geometry, sets, ratio and proportion, and percentages. I will be using some of the 

patterns (both old and new) to describe how the weavers used these ideas. 

Other Mathematical Applications 

In this section, I describe some mathematical applications that I inferred from the 

weavers' practice drawing on my background as a mathematics educator. These include 

geometry, sets, and ratio and proportion. 

a. Geometry 

It is a fact that our natural environment is made up of different geometric 

patterns, which were copied by us in our attempt to build structures necessary for our 

living conditions. Geometry may be described as the study of shapes in one-dimension, 

two-dimension, and three-dimension. Geometrical shapes are also found in some natural 

objects as well as artifacts such as the kente cloth. Kente weavers interviewed during 

this study make an extensive application of geometry during their weaving. Firstly, in 

straightening their yams ( warping), they make sure the yams are made straight and 

parallel to each other by pulling them horizontally. After warping, they also stretch these 

yams in a straight and parallel form depicting the concept of lines in geometry. 

Secondly, the yams after heddling have to be hung on the loom at a certain angle 

so as to enhance a smooth weaving. During the weaving of various patterns, the weavers 

at each point in time weave different geometric shapes depending on the type of pattern 

under consideration. For example, the pattern in Figure 49 shows different geometric 

applications during the weaving processes. 
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One can see shapes such as rhombuses, trapeziums, and parallelograms designed 

in different colour combinations of red, green, and yellow. In order to design such 

geometric shapes, the weaver has to combine the three coloured weft threads (yams) and 

weave in different proportions for the desired pattern. The weaver also divides the 

warped yams in different proportions and weaves through for the desired shape. For 

example to weave the first red trapezium (bottom right hand comer) in the picture 

below, the weaver will have to divide the warped yams into three different parts (maybe 

40 for red, 40 for yellow, and 20 for green). In order to achieve the objective of 

producing parallel diagonal lines, the weaver increases the columns for yellow and 

green colours as the columns for red decrease. 

Figure 49: Nkyerewie 

b. Sets 

Sets may be defined in mathematical terms as collections of well-defined 

objects. A set can be, for example, a set of instruments or set of colours. Members in a 

set have similar characteristics, which makes it easier for identification (Ghana 
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Mathematics Series, 2001). Sets are one of the fundamental mathematics concepts from 

the elementary school to the high school levels. Sets feature prominently in almost every 

mathematics curriculum across the world (Mullis, Martin, Gonzalez, and Chrostowski, 

2004 ). The mathematics curriculum in Ghana expects students to be able to understand 

and apply the concepts of sets throughout their mathematics experience. Some basic 

operations carried under the concept of sets in the mathematics curriculum are unions, 

intersections, and complements. 

The weavers extensively used this important mathematics concept during my 

observation and interviews with them irrespective of the pattern of the weaver. Each 

kente pattern comes with a set of colors that make up that particular pattern. For 

example, a pattern like "Sika Futuro" (Figure 50) that literally means "gold dust" comes 

with its unique set of colours (red, yellow, and green) which are combined in different 

proportions in the weaving process in order to arrive at the desired pattern. 

Figure 50: Sika Futuro 

This cloth derived its name from the ancient Gold Coast, now Ghana. Before the 

country became Ghana, it used to be called Gold Coast by the colonizers. Ghana was a 
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country rich in minerals such as gold, diamond, manganese, and bauxite. This design is 

associated with "wealth". The implication is that all persons who wear kente cloth with 

this particular type of design or pattern are considered to be rich in the society. 

Ghana has recently discovered large quantities of offshore oil deposit and it will 

not be a surprise if these weavers come out with a pattern to depict this oil find. The 

weavers thought it wise in order not to forget their history to weave a unique pattern for 

the former name. 

Similar to Sika Futuro, the "Oyokoman" for instance, also comes with its own 

set of colours combined in different proportions. The "Oyokoman" in Figure 49 comes 

with colours of white, black, yellow, green, and violet all combined in a particular 

proportion. Also, a weaver can choose to weave the same "Oyokoman" pattern using a 

set of different colours and still maintain the name "Oyokoman". 

Figure 51: Oyokoman 

Oyoko is one of the seven clans of the Ashantis. In fact the Oyoko clan is the 

legitimate occupant of the Golden Stool (royal and divine throne of the Ashantis) of the 

Asantehene. "Man" in the Ashanti language means people or nation. Oyokoman was the 
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first coloured and the oldest coloured kente cloth weaved. Previously the weavers used 

only two colours, black, and white (see chapter 4). 

The colours yellow, red, and green were the first colours to be tapped or 

produced from the bark of trees, leaves, and roots. The introduction of these colours 

gave a new look of colour combination into the kente weaving industry, which was 

apparently better and nicer than just the black and white cloth woven by the artisans. 

"Oyokoman" is the name of the family that invented this (farmers/weavers from the 

Oyoko clan). This pattern has been used to decorate the king's umbrella. This cloth was 

also woven for ( Otumfuo) the king, and as such he was the only person who used this 

cloth. 

As pointed out earlier, in order to weave the "Oyokoman" pattern, one would 

need thirty two (32) rolls of yams in different colour combinations of red, yellow, green, 

and black for the warping (spreading) of the background (a union of colours); that is 16 

red, 8 yellow, and 8 green. The weaver would also need about 30 yams of different 

colour combinations to weave the different patterns in "Oyokoman". One can deduce the 

different mathematical concepts at work here. For example, one can see the application 

of ratio and proportion, measurement, equations, symmetry, counting, and percentages. 

For example, one can use the different colour combination to determine the ratio of the 

different colours in relation to the strip. The relationship of red, yellow, and green 

colours to the entire strip can be represented in a ratio form. This ratio is used to 

calculate how much yam is needed of each colour. Weaving the "Oyokoman" pattern 

calls for the application of mathematics concepts such as fractions ( dividing the 

background into the different colours before the weaving); ratio and proportion 
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(knowing the part of the strip that needs to be designed in a particular colour in relation 

to the entire strip); and so on. For example, in arranging the background for 

"Oyokoman", one can express the colours of the yams used in the form of ratio and 

proportion as red (32): yellow (8): green (8). These ratios can be simplified to 4: 1: 1. 

The above-named mathematics topics are all prominent in the curriculum for 

both the junior/senior high schools mathematics. The curriculum for the junior high 

school for instance, demands that students should be able to express two similar 

quantities as ratio in the form a: b as well as expressing the same ratios as a proportion. 

Another equally important pattern in the village of Bonwire, which is prominent 

in the application of sets, is the Adwini Asa. Adwini Asa has the same colour 

combination for the background as the "Oyokoman". That is red, yellow, and green. The 

only difference between "Adwini Asa" and "Oyokoman " is that "Adwini Asa" has no 

free space between the patterns. The "Adwini Asa" cloth has designs all throughout. 

"Adwini Asa" is considered the second coloured (historically) kente cloth to be woven 

after Oyokoman. "Adwini Asa" is seen as an improvement upon the first coloured cloth. 

Figure 52: Adwini Asa 
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Similarly, the "Adwini Asa" pattern in the figure above has different mathematics 

applications. In addition to the fact that it is made up of a set of colours, one can see 

different geometric shapes in the patterns. In order to weave such geometric shapes one 

may need to apply other concepts such as division of integers, ratio and proportion, 

percentages, and so on. For example, what proportion of the background should have the 

colour green, or yellow, or black? It is worth noting that these weavers do not think of 

their patterns as mathematical shapes, rather they aim to weave patterns to depict 

important events in the society using their own informal ways. The weavers create these 

shapes to mimic or otherwise represent images they see in magazines, newspapers, and 

other objects they see in their environment. They follow similar processes ( counting, 

measuring, and designing) described above to create these shapes, but they could not 

explain how they enacted the resultant images. 

Kente weaving, as stated earlier on, is a combination of colours in different 

proportions designed to form patterns. Knowledge of how to design the various patterns 

demands a lot of skill and practice and as such much respect is accorded to those 

weavers who are able to design more complex patterns, Kwame (a weaver) told me. "A 

pattern called Ahenasa for instance; I'm the only weaver who can weave it in Bonwire 

here. I learnt it from my uncle some time ago and no one has come forward to learn this 

pattern. The design is very complex such that you need a lot of skill, accuracy, and time. 

You need not less than six months of eight hours a day of work to get it done", K wame 

reported. 

Designing requires business skill; the weaver tries to design the best pattern 

using the minimum amount of yam. In as much as the weavers make conscious efforts 
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to design the best patterns; they also do that in such a way as to use the minimum 

amount of yams. Patterns are created or designed using measurement and other concepts 

already mentioned ( e.g. division). Mr. Akoto, a weaver, once told me that it is not easy 

turning a yam, one dimensional, into pattern, two-dimensional. It calls for a lot of 

calculations, such as adding, dividing, multiplying, and subtracting. It is also used to 

calculate how much yam to purchase (material cost) cost of labour (manufacturing cost) 

and profit margins. For example, if a weaver wants to design a particular pattern, s/he 

has to decide the quantity of yams (one-dimensional) to buy, what type of design (two

dimensional) to create to meet the desired occasion, and when to weave such a pattern as 

well as how long it will take to design such a pattern. The weaver has to divide the 

entire strip into sections in order to position and create a pattern. 

Some Mathematical Extensions 

I have described some of the mathematical practices of the weavers during my 

interactions with them. In this section, I will be making efforts to unravel some 

mathematical extensions of the weavers' practices using my experience as a 

mathematics educator. 

In the first place, one can develop a relation between the number of yams that go 

into the heddles and the ones that go into the beater. As stated earlier on, the weavers 

arrange one yam into one heddle where as they arrange four yams into one beater hole. 

This leads to a very important mathematics concept: functions. One may be tempted to 

say these weavers, though not mathematically inclined in school mathematics as most of 

them claimed, have an idea of functions and relations. One can describe the arrangement 
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of the yams into the heddles as one-to-one function where each yam goes directly into 

one heddle; similarly, the other arrangement (into the beater) can be described as one-to

many functions. The reason is that they put four yams into one hole in the beater. 

Also, counting the total number of yams needed for the background (spreading) 

of the cloth can be related to the counting numbers (1, 2, 3, 4, 5, 6, ... , n), where 1 is the 

first term and n is the nth term. It is evident that one can find the total number of yams 

needed for a particular pattern/cloth by using the formula n (n + 1)/2; which is the 

formula for the sum of counting numbers 1 to n. This same idea of counting numbers 

can be related to the idea of triangular numbers. A triangular number is the number of 

dots in an equilateral triangle uniformly filled with the dots. For example, three dots can 

be arranged in a triangle; thus three becomes a triangular number. The nth triangle 

number is the number of dots in a triangle with n dots on a side. A triangular number is 

the sum of the n natural numbers from 1 to n. 

~n . n{n+1) {n+
2

1) 
T n = "6i=l l = 1 + 2 + 3 + ··· + n = - 2-

= 

Conclusion 

In conclusion, I would say that I have been able to describe the mathematical 

practices of the kente weavers based on what the weavers consider to be mathematics 

they use in their daily practices and my description of what mathematics is. I 

acknowledge the fact that there may still be some mathematical extensions or 

applications that could have been described from the weavers' practices, which were not 

considered. These might come about as a result of one's belief or understanding of what 

mathematics is as well as one's mathematical predispositions and experiences. I present 
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classroom implications for both teachers and students of the mathematics described 

above in the next chapter. 
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Introduction 

Chapter Seven 

Discussion 

In this dissertation, I have studied the mathematical practices of kente weavers in 

Ghana using a qualitative approach. Grounded in the foundations of ethnomathematics 

scholarships, the study focused on mathematics of the workplace of an Indigenous 

population. Data was collected through observations, interviews, and archival records, 

(Yin, 2003; Wolcott, 2008). Analysis of data described some fundamental uses of 

mathematics by the kente weavers. This dissertation is observer-dependent for the period 

of time available for observation. It opens up more avenues for scholarship in 

Indigenous based ethnomathematics as well as consideration of mathematics education 

in Ghana. 

This chapter begins with an overview and account of answers to the research 

question, followed by a discussion of the mathematical practices of the kente weavers in 

relation to mathematics classroom needs. I also conclude with limitations, 

recommendations, suggestions for future research, and implications. 

Research Question 

This study addressed the question: What mathematical concepts or practices are 

involved in the weaving of kente cloth? In addressing this question one needs to 

understand the background, nature, and the processes of kente weaving which has been 

addressed in earlier chapters. 
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An Account of the Mathematical Practices of the Kente Weavers 

The weavers' mathematics has some unique features that are shaped by the 

culture, the context, and tools that are specific to their work environment. Some of the 

weavers' mathematics has close connections to school mathematics. Using data from the 

previous chapter, the mathematical practices of the weavers can be categorized into 

primary and secondary mathematics. 

I consider counting, measuring, and designing to be the primary mathematical 

practices. I consider them as primary because counting, for instance, which is seen as a 

foremost human activity in which children engage at tender ages, is a fundamental 

mathematical activity in the weaving process. Counting is a primary mathematical 

activity because, as a process of assigning numeric values to any group of objects, the 

weavers count the number of rolls of yams they will need to weave a particular pattern 

before they start warping. In warping the weavers count the number of times they need 

to go round the pegs in order to obtain the desired size of cloth. The weavers also count 

the number of patterns that make a particular strip and finally they count the number of 

strips that make up a particular size of a cloth. Counting is a basic mathematical activity 

in the weaving process and is done by all the weavers irrespective of the pattern of cloth 

one is weaving as well as one's educational background. Though the weavers have their 

own traditional ways of counting, it is necessary that each and every weaver be able to 

count in order to weave the pattern or cloth of his/her choice. Some patterns require 

more complex counting than others. 

Similarly, measuring is a primary mathematical activity in kente weaving 

because it is a basic mathematics activity performed by the weavers right from the onset 
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of the weaving process. Before the weavers undertake warping, they measure the 

distance by which to place their pegs for which they go round to do the warping. The 

weavers measure this distance using their foot size. They also measure the width of the 

strip and the patterns they design during weaving. Finally, the weavers measure the 

length of the strip and the length of the cloth. Again, though measuring is a basic and 

fundamental activity in the weaving process, the weavers have their own local or 

traditional ways of measuring the sizes and lengths of their cloths. In this way, each and 

everyone in the weaving industry is able to measure, whether the person had formal 

education or not. 

I also consider designing as a primary mathematical activity because designing 

different patterns is a basic mathematical activity, which all the weavers undertake 

during the weaving process. One cannot be a successful weaver without the ability to 

design a particular pattern, though there are different complexities in designing different 

patterns. The interesting thing about designing in kente weaving is that it involves the 

other mathematical practices mentioned before such as counting and measuring. One 

can only design when able to count the number of yams needed to design a particular 

pattern and the size of that pattern. The processes of counting, measuring, and designing 

are highly interrelated and dependent on each other. 

The secondary mathematical practices of the weavers include geometry, sets, 

ratios, proportion, and percentages. I termed these secondary mathematical practices 

because they arise out of the basic mathematical practices that have been performed or 

done. In designing geometrical shapes for instance, the weavers need to count the 

number of yams that will be needed to design such shapes; the weaver will also have to 
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divide the strip in such a way that the shape will come clearly and proportionally as 

desired. Also, I call this mathematics secondary because they are not the fundamental 

procedures one needs to know in the course of weaving. One is able to learn how to 

weave different geometrical shapes after the person is able to count the number of yams 

needed to set the background of the cloth, measure distances ( example in warping) and 

learn how to design simple patterns before advancing to weaving geometrical shapes. 

Also, one does not need to be concerned about the different sets or combination 

of colours to weave in the beginning stages of the weaving. A weaver can just decide to 

do a plain weave; in this cases/he weaves only one colour of yam. However, in doing a 

plain weave, the weaver still needs to do the primary mathematics ( e.g. counting, 

measuring) in order to weave. The issue of sets comes in when s/he is able to do the 

plain weave before thinking about counting different sets of colours and in different 

proportions. Nana explained that the secondary mathematics is applied or performed 

after the weaver is conversant with the primary mathematics. Nana further said that 

these secondary mathematical applications are performed as the weaver progresses in 

his/her weaving career and is ready to weave more complex patterns. In this case 

weavers might be able to think about the kind of shape they want to weave, how that 

shape fits into the colour set or combination chosen, how the shape fits the occasion, 

what is the ratio of the shape to the entire strip, and how to count during the weaving to 

produce the desired pattern. 

The weavers practiced informal mathematics according to D' Ambrosio's 

( 1985a) definition of ethnomathematics. These weavers exhibit an understanding of the 

concepts of shapes, angles, direction, parallel and perpendicular lines, reflections, 
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symmetry, proportions, and estimation. I recalled the weavers using words like straight, 

enlarge, square, circle, and rectangle, to communicate their mathematical knowledge. 

Furthermore, the weavers used the idea of business mathematics to maximize 

profit, problem solving, reasoning, and estimation in weaving. Also, numbers play an 

important role in the weavers' decision-making process. Weaving a particular pattern is 

highly dependent on the number of yams available and vice versa. Another important 

thing that contributes to the uniqueness of the weavers' mathematical thinking was their 

goals. Although, each weaver has many personal goals to achieve all the weavers shared 

two important goals. The first is to tum yams into a cloth with unique patterns and the 

second is to minimize time and yams in order to maximize profit. The weavers employ 

skills in estimation to maximize profit and minimize time as they estimate the time they 

need to weave a particular cloth, the cost of labour, and the cost of yams as they price 

the cloth in order not to incur losses. 

Also, much of the weavers' knowledge was gained on their own through 

intuition, dreams, experimenting, and trial and error after one's initial apprenticeship 

training. Most of the weavers' reasoning was also based on their experiences learned 

through trial and error. These weavers mostly reasoned inductively, drawing a general 

conclusion from a particular case. 

The weavers relied on their experiences to solve problems in the workplace. 

When a weaver realizes his/her experience is not adequate to solve a particular problem 

s/he resorts to the expertise of a senior weaver. 

Finally, most of the weavers recognized an extensive application of school 

mathematics in the weaving process; however, the amount and level of mathematics 
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varied as these weavers had different backgrounds in formal education. The weavers 

performed these primary mathematical activities ( counting, measuring, and designing) 

in ways that did not involve formal devices because the weavers recognized these 

strategies as more convenient and produced more accurate results. This is similar to the 

experience of the carpet layers described by Masingila (1992). They cut a new piece of 

carpet by measuring it against a piece of carpet that has already been cut. 

Though the findings of this study have been generalized to the entire kente 

weaving industry, there might be some differences in the mathematical applications 

between the weavers in the country. 

Classroom Implications 

In the above discussion, I gave an overview and account of the mathematical 

practices of the weavers using data from the previous chapter and my experience as a 

mathematics educator. In this section I discuss some of the classroom implications of the 

mathematics I have described. I supplement this discussion with data from my 

interactions with mathematics teachers during my fieldwork. 

During the fieldwork stage of this study I worked with five mathematics teachers 

from the junior and senior high schools at Bonwire. Among the mathematics teachers I 

worked with, two of them happened to be weavers as well. This made the interactions 

with these teachers very interesting, as the teachers were able to come out with more 

concrete suggestions of how they might link the process of weaving kente to 

mathematics teaching in the classrooms. In the section that follows I present a brief 

description of the teachers' background and their experiences in the teaching of 
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mathematics. The teachers were Kwame Owusu, Ameyaw Eric, Boakye-Barfi, Nana 

Adubofour, and Mark (names used with permission from the teachers). Nana could not 

meet with the other mathematics teachers considering his busy schedules. For the other 

teachers (senior high school) I was able to meet with them as a group on three different 

occasions. 

Meetings with the teachers centred on the mathematical practices of the kente 

weavers (discussed in the previous chapter) and the potential classroom implications of 

these mathematical practices. I present these potential implications of the weaving 

practices here. 

All the teachers in this study realized the pedagogical potential of the weaving 

practices and wondered why they had not considered that long ago. Nana for instance 

said: "it is interesting that all these years while I've been teaching mathematics and been 

a resource person, it never occurred to me that we could use our kente weaving 

processes to teach mathematics to students. I'm happy you came to do this study". Nana 

further said one can use the process of designing a pattern to teach fractions, for 

instance. In designing a pattern, one has to divide the strip into parts so as to be able to 

design the pattern proportionately. By doing so children can understand better the 

concept of fractions and how they are applied in real life situation". Nana continued: "I 

think we can use the kente weaving process to teach most of the topics in mathematics. 

Take for instance, geometry, we only teach the two dimensional aspect of geometry at 

the junior high school level. Geometry comes alive if we are able to explain to students 

the geometrical applications in the kente cloth". Nana pointed out how the students 
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could see designs of geometrical shapes in the kente cloth as compared to what they 

normally see in mathematics textbooks. 

Nana further explained that the Nkyerewie pattern for instance can be used to 

teach students at the elementary level the relationship between ascending and 

descending orders when teaching fractions. Looking at the shapes in terms of colour of 

the Nkyerewie pattern, students can easily understand the relationship between 

ascending and descending orders in fractions, says Nana. As you can see, as one colour 

say red increases, the other colour say yellow, decreases and vice versa. Also, as the 

weaver tries to weave the different shapes, s/he does so with regards to the other 

colours. That is the same proportion of colours is used in order to design such patterns. 

Figure 53: Nana discussing the classroom implications of Nkyerewie pattern with the researcher. 

Nana further stated that the border of the Nkyerewie is good teaching material for 

symmetry. "The red colours (shapes) at the border depict the mirror symmetry of the 

green, with the yellow colour being the line of symmetry. Similarly, the design at the 

border can be used to teach equations in an unknown variable. If you set the green 
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colour say 10 yams for the columns, you have to set the red also for 10 columns. In 

solving equations for an unknown variable, say x, if you add a number to the right hand 

side of the equation, you do the same to the left hand side of the equation. If you 

subtract a number from the right hand side, you do same to the left hand side. In 

designing the patterns at the borders, the weaver employs the same principle for solving 

equations in an unknown variable to weave such patterns so there is a balance in 

design," Nana concluded. 

Mark also recounted a situation when he was teaching modular arithmetic to his 

students in the third year senior high school and was using the clock as a resource 

material. Mark said: "Oh I didn't think about kente weaving because I could have used 

the process of weaving the cloth to teach my students about modular arithmetic. In this 

case it would have been easier for them to understand because most of the students were 

from Bonwire and had knowledge in kente weaving already". Mark continued: "I could 

have used the process of even joining the strips together to form one piece of cloth for 

either men or women to explain the concept of modular arithmetic in a particular 

modulo. For instance, I could have explained to them how one can join eight strips to 

form one piece of women's cloth to explain working in modulo 8". 

Also, the Nnua ntoma for instance is a good teaching resource for geometry as it 

contains a lot of geometrical shapes such as rectangles, squares, parallelograms, and 

rhombuses. Also, Barfi highlighted the importance of relating the 3-dimensional nature 

of the geometrical shapes taught to students in the classroom. 
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Figure 54: Discussions with Barfi and Ameyaw on some classroom implications of Nnua ntoma 

Nnua ntoma (Figure 54) is made up of two parts; the single part (akyem) which 

is the red background, and the pattern (green, yellow, and black colours). The akyem 

gives the background for the cloth. Nnua ntoma takes its name from the past where 

people used to cut firewood from the bush/farm. The weavers decided to name the 

pattern after the arrangement of the firewood in order to remember their past, says Barfi. 

This pattern can be used to teach counting at the elementary level as the weaver needs to 

count the number of columns (yarns) needed to weave a particular rectangular shape, 

say black, before introducing another colour (shape). Also, the Nnua ntoma is a good 

platform for teaching modular arithmetic. For instance, in designing the different shapes 

(rectangles) the weaver needs to count a certain number of yarns before switching to 

another colour (shape). For example if the weaver counts 8 yarns of the same colour 

before introducing another colour, then we can say the weaver is working in modulo 8. 

Implying that for every 8 yarns the weaver has to introduce another colour", says Barfi. 

Barfi further pointed out kente weavers normally count in even numbers just because 
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most of the weavers have low level of education, counting in even numbers becomes 

easier for them. 

K wame Owusu also pointed out that Nnua ntoma can also form the basis for 

teaching the concept of combinations (probability). "In weaving the rectangles in 

different colours the weaver counts say 16 yams lengthwise and 4 yams in width. In this 

case one can say the weaver is working in 16 combinations 4" says K wame Owusu. 

The contribution of mathematics education to the kente industry cannot be over

emphasized. Mathematics education can be a standpoint by which kente weaving can 

reach its height. Mathematics education can help to develop or strengthen the weavers' 

ability to count or counting skills especially, in odd numbers. My interactions with the 

teachers and the weavers revealed to me that the weavers find it very challenging to 

count in odd numbers which they attribute it to their low level of education. 

Mathematics teachers within the weaving communities can collaborate with the weavers 

and organize some basic mathematics lessons for these weavers. Teachers can help the 

weavers to learn how to count in odd and prime numbers and make distinctions between 

odd, prime, and even numbers. This will be helpful to the weavers in measuring the 

lengths as well as designing patterns for their cloth. It will also reduce their reliance on 

the traditional methods (though useful to keep) of counting and subsequently adopt 

modem counting systems, which could produce higher levels of accuracy. 

Furthermore, mathematics education can be a repertoire for accuracy in counting 

yams, designing patterns as well as measuring sizes of the cloth. Though the weavers 

have their own ways of counting, measuring, and designing, mathematics education will 

introduce them to the metric system, technology, and computers (designing different 
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patterns). For example, using measuring tape to measure distance before pegs are placed 

for warping will produce more accuracy than using foot sizes to measure such distances, 

as there are varying sizes of the foot, which might bring about a lot of inaccuracies in 

the measurement. This will enhance productivity as well as maximize profit. As they 

measure, count and design accurately, they are able to reduce waste of yams, save time, 

and increase production. The weavers might see mathematics education as a way of 

improving upon the quality of their work. The weavers are more likely to engage with 

this school mathematics again when they feel like they are also experts contributing to 

the experience of the children. As the weavers develop their mathematical skills with 

their work, they add value to it and hence improve upon the aesthetic value of the cloth. 

Also, the weavers are able to develop their confidence as they weave the various 

designs (patterns) to depict whatever pattern they want to weave. They are also able to 

explain better what they have woven to their customers (people who patronize kente 

products) and also relate what they have woven to school mathematics, which might go 

a long to enhance sales. 

Lastly, knowing the essence of mathematics in kente weaving, the weavers will 

be able to encourage their children to be more serious with the mathematics they learn in 

the classroom. The children will in tum be able to link classroom mathematics to what 

they see in their everyday world as they see its application in the weaving of kente. 

Reflections 

This study described the mathematical practices of some kente weavers in 

Ghana. Though not all the weavers were observed and interviewed, the findings drew 
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from a fair representation of the kente weavers in Bonwire and Agotime, where the 

weavers' lines of operation are consistent. All the weavers use the same tools, the same 

processes, and a similar line of thinking as depicted in the patterns they weaved. The 

main difference in the weavers' line of operation is in the design of some unique 

patterns. The findings also have some important implications for mathematics education. 

The weavers relied on their experiences to solve problems. If a weaver's 

experience is insignificant to solve a particular problems/he resorts to the knowledge 

and experiences of a senior weaver to solve such a problem. Instead of solving problems 

for students (using our strategies as teachers), students should be allowed to solve 

problems using their mathematical experiences. Students should be encouraged to use 

different strategies to solve problems other than sticking to our strategies. 

If we want students to achieve the maximum educational experience outside of 

the school, there is the need for us (mathematics teachers/educators) to account for how 

learning from the school can be connected to experience outside of the school. The 

everyday mathematics of the kente weavers falls under what Smith (2005) terms as 

mathematics of the workplace. The kente weavers designed patterns that are meaningful 

to them and most importantly to suit the occasion. The kente weavers were also 

motivated to solve their own problems as and when they were necessary. In the same 

way, mathematics educators would do well to allow students to choose mathematical 

problems that are meaningful to them. 

Finally, we need to examine the goals of teaching mathematics. If the goal is to 

provide students with a tool to solve everyday problems, then there is a need for 

examination of the curriculum to determine ifwe are meeting the goal. If the 
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mathematics curriculum does not allow students to acquire and develop skills in 

counting, measuring, and designing, then we need to not only include these topics in the 

curriculum but emphasize their real life applications. There is the need to connect these 

useful mathematical concepts with students' everyday lives to make their experience 

more meaningful. This is what Ladson-Billings (1994) describes as inclusive 

mathematics education; "a style of teaching where the cultural and environmental 

backgrounds of the learners are taken into consideration in the teaching and learning 

process" (p. 186). With this approach more emphasis is placed on mathematics teacher 

education. Teacher education programs in Ghana can be given a further consideration to 

ascertain if they are meeting the goals of preparing students to face challenges of the 

technological age as well as sustaining traditional practices. 

"Preparing mathematics teachers to be culturally responsive to ethnically diverse 

students includes acquiring new knowledge, attributes, beliefs, and skill about self, 

students, subject matter, teaching and learning," [Ladson-Billings, (1994) p. 189]. 

Ladson-Billings (1994) describes culturally responsive education as a pedagogy that 

empowers students intellectually, socially, emotionally, and politically as teachers use 

cultural and historical references to convey knowledge, skills, and attitudes to students. 

Ladson-Billings (1994) holds the view that all students can be successful in mathematics 

when their understanding is linked to meaningful cultural references. Ladson-Billings 

(1994) advocates that in culturally responsive mathematics education, teachers serve as 

guides, mediators, consultants, and instructors, as they help students to make the 

connection between culturally based knowledge and the classroom experience. 
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Similarly, teachers can invite parents or community resource persons to come the 

school occasionally to show the students how they perform their informal mathematics 

during the process of weaving. For example, a parent, who might also be a weaver, can 

be invited to show the students how s/he designs squares, circles, and triangles in the 

kente cloth and the cultural implications of such designs. In this case the weaver or 

parent is showing the students the connection between the kente cloth (cultural artefact) 

and the mathematics they learn at school (in the case where the weavers or parents 

understand such connections). Such connections are vital in enhancing the students' 

mathematical experience. 

I would advocate that the examining bodies in Ghana, specifically the West 

African Examination Council (W AEC), should transform the mode of examining 

students during their final assessment. Though the WEAC takes into consideration 

different kinds of assessment (both formative and summative) in giving final grades to 

students, I would advocate for a more extensive form of assessment where students are 

assessed holistically, taking into consideration students' final projects and other 

mathematical applications outside the classroom. Also, there should not be one form of 

assessing the correctness or otherwise of a mathematical problem in the WAEC's 

marking scheme. 

Though this study attempted to unravel some of the mathematics involved in 

kente weaving, the underlying position is to encourage both students and mathematics 

educators to have a broader view of mathematics and to appreciate the intellectual 

power associated with mathematics which are necessary to enrich the students' 

mathematical experience. Students are able to build upon the geometric abilities the 
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classroom develops. Researchers, such as Masingila ( 1994) and Milroy ( 1992) for 

instance, have advocated for more emphasis on spatial and geometric reasoning and 

students' ability to reason in both two-and three-dimensional space. 

As the weavers who are students create images mentally and transfer these 

images into cloth they will build their mental and spatial skills. Transferring this spatial 

ability into the classroom might help these weavers to see themselves as good at school 

mathematics, especially mental mathematics. These students might be empowered to use 

the techniques of doing mathematics informally ( creating mental images and 

transferring them into pattern in a cloth) during the weaving process to help them solve 

school mathematics problems. 

I learned in this study that only senior weavers could weave more complicated or 

expensive patterns. Traditionally, the price of kente cloth depends on the quality of 

yams and complexities in weaving the patterns. More complicated patterns depict higher 

values and are woven by senior weavers. The weavers have developed mathematics 

needed by their culture to explain their world. As I have proposed already, there is the 

need for more formal mathematics education in the Western tradition for these senior 

weavers so as to be able to complement their skills in weaving such complicated 

patterns because these senior weavers are resource for the junior weavers. Due to their 

experience with symbolic representations and thinking, I would expect that the senior 

weavers have or could understand the power of abstract mathematical techniques and 

reasoning. Also, not only are the senior weavers the most experienced in cultural 

representations, they are also part of the decision making for the community. 
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Based on the findings of this study, any educational program designed to 

supplement the ethnomathematics of kente weavers in Ghana should consider the senior 

weavers as a source of learning, wisdom, and power for expanded knowledge as the 

senior weavers are the teachers of the younger weavers. 

Though men, women, and young people are all involved in the weaving process, 

kente weaving provides access to knowledge which is more beneficial to young people 

(students) especially, as it provides them with the opportunity to understand the 

mathematical nature of their culture as evident in kente weaving. 

Finally, as a guide towards the improvement of mathematics education in Ghana, 

it is worth noting that employing culturally relevant pedagogies ( ethnomathematical 

approaches) is one of the classroom implications that can be recommended as there may 

be other factors that can also be helpful in improving the mathematical experience of 

Ghanaian students. 

Limitations 

Although, the focus of this study has been the mathematical practices of kente 

weavers in Ghana, West Africa, findings and recommendations relating to educational 

programs may apply to many traditional occupations or vocations. The weavers in the 

Volta region for instance, weave patterns to depict natural objects and these might give 

rise to different mathematical practices, which were not mentioned in this study. 

Also, in unraveling the mathematical practices of the kente weavers in Ghana, I 

limited evidences of mathematical practices of different cultures [Bishop's ( 1988) 

model] to only three ( counting, measurement, and designing). The other three 
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instruments, playing, locating, and explaining, were not considered. The other three 

instruments in Bishop's (1988) model may have given further explanation of the 

mathematical practices of the kente weavers. 

Furthermore, the classroom implications of this study were limited to the views 

of mathematics teachers in Bonwire only. The views of mathematics teachers in the 

Agotime were not solicited due to time constraints and social networking limitations. 

There is a possibility that these teachers might have different or additional mathematical 

views or interpretations to the processes of weaving in the Agotime, as they weave 

different patterns to depict natural objects. 

Future Research and Implications 

Some suggestions for future research arise out of the limitations associated with 

the study. In particular, it would be good to develop interview approaches that might 

help weavers describe the processes that they currently leave unarticulated and attribute 

to God's gift. This would allow further insight into the locating and explaining aspects 

of kente weaving. 

Furthermore, integrating the mathematics described in previous chapters into the 

curriculum for Ghanaian students will be an important research area that warrants 

exploration. Work can be done to develop methods of including aspects of kente 

weaving for teaching mathematics to students. It would be important to identify the 

constraints, challenges, and limitations of such integration too. Undoubtedly, there 

would be forms of resistance to such change. I would suggest participatory action 

research for such exploration. The collaboration inherent to this approach would be 
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necessary for the stakeholders of education (students, teachers, parents, kente weavers, 

mathematics educators, and government) to find ways of incorporating such ideas into 

the curriculum in a way that satisfies all the stakeholders. 

This study could have also investigated mental abilities of the weavers using 

Saxe's ( 1994) model. In this case, the weavers' computational abilities in their routine 

operations as weavers could have been investigated. Again, though women weavers 

were taken into consideration in the study, there were no significant differences in terms 

of weaving patterns and their mathematical implications. Perhaps an analysis of why 

women and men weaved the same or similar patterns may be of interest. 
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A. Question Guide 

Section A: Demographics 

1. Name: 

2. Date: ... / .. ./ ........ . 

Appendices 

Place of Birth ............................................ . 

3. Sex: Male ...... Female ........ . 

4. Religion: Christianity .... Islam .... Buddhism ..... Traditional ..... Other 

5. Educational background: Basic level ... High School ... Post-Sec. No Education 

6. Number of years in weaving: 0-5 ..... 5-10 ........ Above 10 ...... . 

Section B: Weaving Practices 

1. What is your favourite pattern and how do you weave such a pattern? 

2. What motivates you to weave this pattern? 

3. Are there cultural implications to this pattern? 

4. How did you learn to weave? 

5. How are you passing on your skill to future generations? 

6. Describe your experience as a weaver. 

7. Do you see/use any school mathematics concept in your weaving? 

8. If yes, how do you do that? Ifno, how do you come about the patterns you 
weave? 

9. What are your challenges? 

10. How did you overcome those challenges? 
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11. Any future expectations? 

12. What would be your advice to anybody who wants to become a weaver? 

13. How do you think you might benefit from school children learning more about 

kente weaving and from them seeing mathematics in it? Are there other ways 

you might benefit from being in this study? 
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A. Invitation Letter (Weavers) 

Dear Mr./Ms ................................................. , 

The following information is provided to invite you to participate in a research study 

aimed at understanding the mathematical practices of kente weavers in Ashanti and 

Volta regions. Please note that you are free to decide not to participate or withdraw from 

the study, or not answer a question at any time without affecting your relationship with 

the researcher. 

The purpose of this study is to understand the mathematical practices of the kente 

weavers in the Ashanti and Volta regions of Ghana and how these practices can be 

modeled to supplement the mathematics curriculum to enhance the students' educational 

experience. 

You will be one of the ten weavers selected to participate in the data collection in your 

region. Data collection will involve observing you for some weeks and interviewing you 

both formally and informally to understand the mathematical choices involved in the 

weaving patterns and how that relates to culture and to school mathematics. I will write 

notes about what I see and videotape and audio record during the interview and 

observation processes. 

You can ask questions at any point in time during the research. After the research is 

complete, I will visit you to share findings. Please note that your name or identity will 

not be associated with the findings of this study unless you want it to be there. 

The expected benefit for participating in this study is that you will have the privilege to 

contribute to mathematics teaching and learning in Ghana through your kente weaving 

patterns and your responses to the interviews. 

If you want to participate, please sign the consent form attached to this letter with full 

knowledge of the nature and purpose of the procedures. If you want to ask someone else 

questiqns about this research you can contact my research advisor, Dr. David Wagner or 

our associate dean, Dr. Kirk Anderson. Their contact information is provided on the 

consent form. You will have a copy of this consent form to keep. 

Yours, 
Samuel Aboagye 
(Researcher) 
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B. Invitation Letter (Teachers) 

Dear Teacher, 

The following information is to invite you to participate in a seminar aimed at 

understanding the mathematical practices of kente weavers in Ashanti and Volta regions. 

Please note that you are free to decide not to participate or withdraw or not answer a 

question at any time without affecting your relationship with the researcher or 

profession. 

The focus of this seminar will be a discussion on the mathematical practices of the kente 

weavers in the Ashanti and Volta regions of Ghana and how these practices can be 

modelled to supplement the mathematics curriculum to enhance the students' 

educational experience. 

You will be one of the ten mathematics teachers selected from your region to participate 

in this seminar. We will meet for one day to discuss the mathematical choices of the 

weavers and how that relates to school mathematics. Also, some pedagogical 

implications of kente weaving will be discussed. I will write notes about what I see and 

hear and videotape and audio record discussions during the seminar. 

You are free to ask questions during and after seminar. Findings from this study will be 

communicated to you as soon as the research is completed. Please note that your name 

or identity will not be associated with the findings of this study. 

The expected benefit for participating in this study is that you will have the privilege to 

contribute to improving mathematics teaching and learning in Ghana through your 

participation as well as helping to improve teachers' professional development. 

If you want to participate, please sign the consent form attached to this letter with full 

knowledge of the nature and purpose of the procedures. If you want to ask someone else 

questions about this research you can contact my research advisor, Dr. David Wagner or 

our associate dean, Dr. Kirk Anderson. Their contact information is provided on the 

consent form. You will have a copy of this consent form to keep. 

Thank you. 

Yours, 
Samuel Aboagye 
(Researcher) 
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C. Consent Form (Weavers) 

I, ...................................... , agree to allow Samuel Aboagye to write about my 
kente patterns and weaving practices for his research on understanding the mathematical 
practices of kente weavers in Ghana. 

I give my consent to be video/audio-taped while I am weaving. I understand that, I can 
withdraw from the research at any time and all information relating to me will be treated 
with the utmost confidentiality. I understand that videos and photographs ofmy work 
will be kept in a secure place accessible by the researcher only and also used for 
presentations at educational conferences. 

It has been explained to me that the results of this research will be used only for Mr. 
Aboagye' s doctoral dissertation, presentations at educational conferences, and for 
writing articles and books for educational purposes. 

Signature of Weaver 

Contact information 
Samuel Aboagye 
University of New Brunswick 
Faculty of Education 
P.O. Box 4400 
Fredericton, NB E3B 5A3 
Canada 
Phone: (506)455-7695 
E-mail: saboagye@unb.ca 

Date signed 

Dr. David Wagner (Advisor) 
University of New Brunswick 
Faculty of Education 
P.O. Box 4400 
Fredericton, NB E3B 5A3 
Canada 
Phone: (506)474-1551 
E-mail: dwagner@unb.ca 

Dr. Kirk Anderson, Associate Dean, Graduate Studies 
University of New Brunswick 
Faculty of Education 
P.O. Box 4400 
Fredericton, NB E3B 5A3 
Canada 
Phone: (506)447-3343 
E-mail: andersk@unb.ca 
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D. Consent Form (Teachers) 

I, ...................................... , agree to participate in a seminar organized by Samuel 
Aboagye as part of his research in understanding the mathematical practices of kente 
weavers in Ghana. 

I give my consent to be video/audio-taped during the seminar. I understand that, I can 
withdraw from the research at any time and all information relating to me will be treated 
with the utmost confidentiality. I understand that videos and photographs ofmy work 
will be kept in a secure place accessible by the researcher only and also used for 
presentations at educational conferences. 

It has been explained to me that the results of this research will be used only for Mr. 
Aboagye' s doctoral dissertation, presentations at educational conferences, and for 
writing articles and books for educational purposes. 

Signature of Teacher 

Contact information 
Samuel Aboagye 
University of New Brunswick 
Faculty of Education 
P.O. Box 4400 
Fredericton, NB E3B 5A3 
Canada 
Phone: (506)455-7695 
E-mail: saboagye@unb.ca 

Date signed 

Dr. David Wagner (Advisor) 
University of New Brunswick 
Faculty of Education 
P.O. Box 4400 
Fredericton, NB E3B 5A3 
Canada 
Phone: (506)474-1551 
E-mail: dwagner@unb.ca 

Dr. Kirk Anderson, Associate Dean, Graduate Studies 
University of New Brunswick 
Faculty of Education 
P.O. Box 4400 
Fredericton, NB E3B 5A3 
Canada 
Phone: (506)447-3343 
E-mail: andersk@unb.ca 
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Abbreviations 

The following abbreviations were used in this report 

ADB 

ADP 

ADRA 

BECE 

BMSS 

CAADP 

CIDA 

CFEG 

CL 

CP 

CRS 

DEOC 

DFID 

EU 

FCUBE 

GDP 

GES 

GER 

GER 

GMS 

GNA 

African Development Bank 

Accelerated Development Plan 

Adventist Development and Relief Agency 

Basic Education Certificate Examination 

Basel Mission Society of Switzerland 

Comprehensive Africa Agriculture 

Canadian International Development Agency 

Constitutional Framework on Education in Ghana 

Cooperative Leaming 

Capitation Grant 

Catholic Relief Services 

District Education Oversight Committee 

Department for International Development 

European Union 

Free Compulsory Universal Basic Education 

Gross Domestic Product 

Ghana Education Service 

Gross Enrolment Ratio 

Ghana Education Reform 

Ghana Mathematics Society 

Ghana News Agency 



ICME 

IDA 

ISGEm 

JICA 

KG 

MAG 

MCC 

MDGs 

MoE 

NCTM 

NER 

NIMS 

QUIPS 

SEND 

SFP 

SMC 

SNV 

SR 

TIMSS 

TTC 

UN 

UNICEF 

USAID 

International Congress on Mathematics Education 

International Development Association 

International Study Group on Ethnomathematics 

Japan International Co-operation Agency 

Kindergarten 

Mathematics Association of Ghana 

Math in a Cultural Context 

Millennium Development Goals 

Ministry of Education 

National Council for Teachers of Mathematics 

National Enrolment Ratio 

Net Institute of Mathematical Sciences 

Quality Improvement for Primary Schools 

Social Enterprise Development 

School Feeding Programme 

School Management Committee 

Netherlands Development Agency 

Survival Rate 

Trends in International Mathematics and Science Study 

Teacher Training College 

United Nations 

United Nations Emergency Fund 

United States Agency for International Development 



WAEC 

WASSCE 

WFP 

West African Examination Centre 

West African Senior Secondary Certificate Examination 

World Food Programme 
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