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ABSTRACT 

In the current era of globalization, knowledge-based innovations are critical for socio-economic 

development. In most African countries, however, the level of African-based research and 

development is minuscule. In addition, there continues to be a considerable gender gap in higher 

education throughout Africa, where male enrolments far outweigh female enrolments, 

particularly in the science and technology (S&T) fields. This gender discrepancy has raised 

concerns about the factors that underlie reduced female enrolment in S&T programs in African 

universities. Equally intriguing, in view of the relative scarcity of women in the S&T fields, there 

is surprisingly little knowledge concerning the attributes and the experiences of those African 

women who do enrol and teach in S&T fields, and who thus can serve as role models for 

younger girls who have an interest or the potential for pursuing studies in these fields.  

In Ghana, although policy initiatives have been undertaken to increase women’s participation in 

higher education, women remain underrepresented in science and technology (S&T) fields, 

particularly, at the graduate education level. To gain a better understanding of how some women 

have overcome longstanding obstacles to gender equality in S&T, my dissertation focused on the 

evolving status of 24 African women in three S&T graduate education programs – Africa 

Centres of Excellence (ACE) – in two universities in Ghana. To shed light on the factors that 

facilitate or hinder women’s participation in S&T graduate programs, a qualitative inquiry, into 

the experiences and perceptions of these women was undertaken. The conceptual framework 

presents the sequence of three approaches: (a) advocacy to raise consciousness about underlying 

gender-disparity issues; (b) a gender-affirmative-action approach to recruit and train a critical 

mass of female scientists and researchers; and (c) promotion of gender mainstreaming as a way 

of bringing gender perspectives into the universities’ cultures. This framework has been 

complemented by the structuration theory that has been useful in illuminating the experiences 

and perceptions of the women in the S&T ACE graduate programs in Ghana. These conceptual 

and theoretical frameworks have helped elucidate how the development and effective 

implementation of gender policies and procedures can lead to the transformation of institutional, 

social and global structures. Structures in turn can impact women’s agency and help overcome 

gender disparity in S&T higher education.  
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The analysis of the women’s stories provided insights into the intersection of gender, socio-

cultural factors, organizational cultures, and how gendered challenges impacted the professional 

aspirations of the women academics in the two public universities studied in Ghana. Beyond a 

better understanding of women’s experiences, this study helps us understand gender inequalities 

and the societal norms and practices, as well as patriarchal forces that permeate societies and 

impose structural barriers to women’s advancement. The study also helps to address a major 

research gap concerning the forces that affect, for better or worse, women’s experiences and 

potential academic contributions in S&T in Ghana and elsewhere in the world and adds to the 

broader literature on women’s experiences in male-dominated fields. 
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CHAPTER 1: UNDERREPRESENTATION OF WOMEN IN GRADUATE SCIENCE 

AND TECHNOLOGY EDUCATION 

1.1 Overview of the Study 

 Education is a key component of strategies to improve individual well-being and the 

economic and social development of societies (Kwaramba & Mukanjari, 2013). The importance 

of education in development has been emphasized by a number of international conventions and 

treaties, like the Universal Declaration of Human Rights (1948), the Program of Action of the 

1994 International Conference on Population and Development, and the Fourth World 

Conference on Women held in Beijing (1995) among others.  In these international and regional 

legal instruments and programs, the right to education was recognised.  Yet the universal right to 

education is a double-edged sword.  The worldwide expansion of primary and secondary 

education over the past four decades has fueled an ever-growing demand for higher (tertiary) 

education. Yet in many parts of the world, institutions of higher education have not kept pace 

with increasing demand. Accordingly, young people with critical knowledge and skills are often 

in short supply (Ndulu & Gracio, 2009; World Bank, 2014a). In sub-Saharan Africa, the need for 

higher education, particularly in science and technology (S&T), is acute. 

  Consequently, the scale of African-based science research and development (R&D) is 

minuscule, and the continent continues to rely heavily on R&D conducted in industrialized 

countries (Maclure, 2006; Teferra, 2015). In addition, the gender gap in S&T is even more 

compelling, with male enrolment far outstripping female enrolment, especially at the graduate 

level (LaCosse, Sekaquaptewa, & Bennett, 2016). Because current undergraduate and graduate 

science students are the science teachers of the future, it is evident that the relatively small 

numbers of women in S&T today will impact the ability to bridge the S&T gender gap in 

secondary schools, and more so, in undergraduate and graduate programs in the future. This is 

unfortunate, given the fact that vast numbers of women in Africa represent untapped human 

capital that could enhance the S&T workforce. Undeniably, “gender equality in employment, 

mainly in S&T disciplines, is currently one of the greatest development challenges facing 

countries globally, including those in Africa” (Anyanwu & Darline, 2013, p. 400). This problem 

is further accentuated by the low participation of women in S&T administrative positions. 
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Indeed, reflecting the low participation rates of female students in higher education, the numbers 

of women occupying senior levels in higher education institutions remain relatively few. 

 There are a number of well substantiated reasons for this gender disparity in higher 

education in sub-Saharan Africa.  Educational opportunities for girls and young women remain 

strongly influenced by patriarchal perspectives of the place of women in society, resulting in 

many families attaching more importance to the education of boys than girls (Machira, 2013; 

Wolf, McCoy, & Godfrey, 2016). Gender stereotypes and a shortage of skilled and trained 

teachers and role models, particularly female teachers, have contributed to gender disparity in 

education.The prejudice against women in S&T education is particularly relevant for higher 

education, which requires more financial support from families and is often perceived to be 

unnecessary for women whose expected roles are essentially house-keeping and child-bearing. 

Prevailing structures of tertiary institutions which mirror entrenched patriarchal structures have 

also exacerbated the widespread gender disparities (Walker, 2015), as have failures to implement 

policies that are ostensibly designed to promote gender equality. 

 Nevertheless, as Morley (2011a) argues, “the distribution of HE, [higher education], has 

become a policy priority for reasons of social justice and economic development” (p. 341). This 

reference to social justice is significant.  By underscoring the necessity of fair and equitably 

distributed benefits in all aspects of society, social justice explicitly in practical terms 

necessitates equal access and participation of girls and women in all educational, economic, 

social, and political structures (Baily & Holmarsdottir, 2015). Partly in response to these gender-

related constraints, the promotion of equal access to S&T education has emerged as a topical 

social issue. The advantage of including women in the S&T workforce, in leadership and 

decision-making positions, is now gaining acceptance. As a result, proactive strategies to foster 

gender equality in higher education have had the effect of enabling women, albeit in fewer 

numbers than men, to gain access to S&T tertiary education programs. The creation of equal 

opportunities related to gender effectively means the elimination of obstacles, biases, prejudices 

and gender stereotypes that impede women’s participation in the formal economic sector. These 

sentiments have been incorporated in Sustainable Development Goals (SDGs) which 

acknowledge that gender equality is not only an essential human right, but is required for a 

peaceful, prosperous and sustainable world (UN, 2015a). Consequently, SDG #5 espouses 



       
 

WOMEN IN SCIENCE AND TECHNOLOGY IN HIGHER EDUCATION IN GHANA     3 

women’s full and effective participation, and equal opportunities to provide leadership at all 

levels of decision-making in political, economic and public life (UN, 2015a). 

 Adherence to the various international agreements aiming to improve education and 

promote girls and women’s education in S&T programs clearly will require shifts in national 

policies and priorities. Fair distribution of public goods such as education is in turn contingent 

upon how inequality is understood by policy-makers, and by willingness of those in political 

power to tackle the problems of social inequality (Molla, 2012). To overcome gender inequality 

in Ghanaian society in general, and in education in particular, aiming to mitigate the adverse 

effects of gender inequality on the country’s socio-economic development efforts (Effah, 2011), 

“it is imperative to question the way in which the problem of gender inequality is framed in the 

equity policies and strategies put in place” (Molla, 2012, p. 194) to fully address the issue. 

Policies are naturally political. They therefore require critical scrutiny in order to assess the 

extent to which they have the potential to bring about the distribution and redistribution of 

resources and opportunities. This is particularly salient in Ghana, a West African country that has 

witnessed tremendous growth in various sectors over the past decade, but where challenges 

remain concerning inequitable access to higher education along the lines of gender and socio-

economic divisions (Arthur & Arthur, 2015). 

 Indeed, while tertiary education in Ghana has seen a steady increase in accessibility over 

the last two decades (Atuahene & Owusu-Ansah, 2013), the ratio of female enrolment is 

currently well below that of men (Arthur & Arthur, 2015), and evidence indicates that numerous 

forms of discrimination continue to hinder women’s upward mobility within Ghana’s patriarchal 

society (Boateng, 2015). In particular, in light of the significance of S&T for a country’s 

development, a key challenge for Ghana is the gender gap in enrolment and retention in S&T 

disciplines, particularly at the master’s and doctoral levels. For example, the average female 

student admission at the University of Science and Technology in Ghana at the graduate level 

was 27.2% from the academic year 2011-2012 to 2015-2016 (KNUST, 2017). In response, 

successive national governments in Ghana have introduced various initiatives and policies to 

overcome gender inequality in Ghanaian society in general, and in education in particular, 

aiming to mitigate the adverse effects of gender inequality on the country’s socio-economic 

development efforts (Effah, 2011). As early as 1970, the central government created the National 

Council on Women and Development (NCWD) and initiated several policies aiming to promote 
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gender equality in education, including in the area of S&T. In the late 1980s the Science, 

Technology, and Mathematics Education Program (STME) was introduced to increase girls’ 

participation in S&T and to address the gender gap and misconceptions about girls’ aptitude for 

S&T (Andam, Amposah, Nsiah-Akoto, Gyamfi, & Hood, 2013). Since the mid-1990s, in order to 

remedy persistent gender-based disparity in education, affirmative action policies have been 

introduced in the university admissions’ process (Atuahene & Owusu-Ansah, 2013). These 

included quota systems and reductions in minimum grade requirements for the admission of 

female students.  In 2015, the National Gender Policy (NGP) provided guidelines that higher-

education institutions are encouraged to adopt and adapt to their institutional strategies.  

 Given the significance of policies in addressing gender disparities in higher education, the 

two main aims of this dissertation are to examine:  a) policies that ostensibly aim to augment the 

participation of women in higher education in Ghana, and b) the extent to which they have 

affected, among other factors, the trajectories of women who have succeeded in gaining access to 

S&T fields either as university graduate students, or as instructors and administrators in S&T 

fields.  

1.2 Rationale for this Dissertation 

 My decision to study women in science in the African context arose from personal 

observations and intellectual questions related to my previous professional experiences.  In 2003, 

as a lecturer at the United States International University (USIU) in Nairobi, Kenya, I had the 

opportunity to work as a strategic planner and education consultant as part of a four-person 

project team assigned to examine programmatic problems associated with high school level 

dropout rates and low levels of enrolment in Somalia. While working on the assignment, I 

learned that very few female students continued on to tertiary education. Since our role as 

consultants was to increase student enrolments, especially among women, we developed 

affirmative-action measures that became integrated into tertiary education admission policies. 

Soon after, in 2007, I joined the International Livestock Research Institute (ILRI) in Nairobi, 

Kenya, where, I managed the Bioscience eastern and central Africa (BecA) Capacity Building 

Project. The goal was to award fellowships to master’s and doctoral students from eastern and 

central African universities majoring in agricultural science. Although the project aimed to 

recruit at least 30% female scientists, in fact very few women applied. We barely managed to 
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achieve a 20% female participation rate. Shortly after, a special concession was implemented in 

order to attain that percentage. These two assignments in Somalia and in Kenya allowed me to 

gain a better understanding of the real educational challenges facing young women that today 

still plague the African continent, and have stimulated my desire to pursue a career in public 

policy and international development work.  

In the year 2014, given my passion for science and my aspiration to take part in 

development programs with hopes of helping improve girls’ and women’s S&T educational 

experience, I had the opportunity to coordinate the preliminary phase of the Africa Centres of 

Excellence (ACE) Project in Ghana, a collaborative initiative that is being undertaken by the 

World Bank in conjunction with the Association of African Universities (AAU). Supported by 

the national governments of nine countries in west and central Africa hosting a total of 22 

centres, the project was launched in 2014. The dual goals of the four-year project are to develop 

and strengthen the capabilities of S&T graduate-level programs while simultaneously 

augmenting women’s enrolment in S&T fields so as to reinforce the contribution and status of 

female researchers and graduate students in these programs.  

When working with the ACE project, I made several disconcerting observations. Each of 

the 22 ACEs has a centre director and a deputy director. Yet no woman held a position as a 

director, and only two of the centres had female deputy directors. Of the 11 project steering 

committee members, only one was a woman. In addition, the AAU, the agency that administered 

the ACE project, had no woman on its management team. During one project monitoring visit to 

St. Louis, Senegal, I observed that of 22 masters and doctoral students admitted to the 

engineering program, only five were women. Working within this context, I had first-hand 

experience of the day-to-day realities of the patriarchal practices limiting women’s participation 

in leadership roles in S&T education. These unsettling observations led to my desire to undertake 

doctoral studies so as to better understand the underpinnings of the gender-disparity issues in 

S&T graduate education in Ghana and elsewhere in Africa. To comprehend the issue of gender, 

it is imperative to understand of the concept of gender. What is gender? 

1.3 Gender as a Socio-Cultural Construct 

 In order to examine gender policies related to higher education and the experiences of 

women who have gained access to higher education, either as graduate students or as university 
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instructors and administrators, I will first describe the concept of gender and how it contributes 

to inequalities. Gender is a social construct rooted in social, economic, political and cultural 

conventions (Connell, 2009). Through upbringing and socialization, gender constructs are 

founded on ideas and actions that are widely regarded as typically male or female (Evans, 2011; 

Sinnes & Løken, 2014). These differentiated roles not only differ across contexts but evolve over 

time (Abagre & Bukari, 2013). They emerge early on in life when children are subjected to 

established social expectations and practices that often lead to disparities of access and 

experience (Unterhalter, 2007). In patriarchal societies, commonplace assumptions ascribe men 

as often naturally more competent or capable of doing particular tasks, while women are more 

suited for others (Connell, 2009; Evans, 2011). This is exemplified by popular perspectives that 

men are best suited for technical and scientific activities while women are more suited for 

professions of nursing and care giving (McEwen, 2013). These activities reinforce socially-

sanctioned norms around masculine and feminine roles and expectations of men and women in 

society. “The existence of any given gender regime is shaped by rules and norms fostered and 

enforced by both patriarchal structures and ideologies” (Stromquist, 2015, p. 62). 

 Conformity to prevailing values and norms that underlie such assumptions invariably 

result in differentiated learning and workplace roles assigned to men and women. Unfortunately, 

however, in patriarchal societies stringent gendered presuppositions that divide men and women 

can lead to unwarranted discrimination and marginalization of girls and women that is not only 

detrimental to women, but undermines the development prospects of societies (Baric, 2013). As 

Baily and Holmarsdottir (2015) have argued, “gendered expectations can restrain people in 

physical, emotional and cultural ways and can prevent people from attaining equitable and just 

treatment” (p. 838). For girls especially, gendered practices such as coming-of-age rites and 

social pressure to marry and have children at a young age often result in perpetual gendered 

marginalization and threats to their safety (Baily & Holmarsdottir, 2015). Gendered 

differentiation has likewise long been associated with the multiple obstacles that girls and 

women face in the pursuit of formal education. To counter such gender inequality effectively in 

different societal contexts, it is therefore essential to develop knowledge bases that will inform 

the design and implementation of gender equality policies and, more broadly, will illuminate 

cultural and socio-economic factors that can redress gender imbalances. This dissertation 
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contributes to our understanding of gender inequality in access to education by examining 

policies and practices and offers strategies for addressing these barriers to girls’ S&T education. 

1.4 Objectives of the Research 

Although there has been research on gender inequalities in tertiary education in Ghana, 

literature that focuses on women in S&T fields, particularly at the graduate level, is scarce. 

While there is compelling evidence that enrolment in graduate-level S&T education is 

inequitably distributed in favour of males in Ghana, there is limited understanding about the 

various impediments to the enrolment of women in such programs. It is therefore necessary to 

examine the relative efficacy of policies that have been put in place that are ostensibly designed 

to overcome these obstacles and thence increase female enrolment in S&T university programs. 

Equally important, however, there is a need to understand the characteristics and the experiences 

of African women who do study and teach in S&T fields. Such knowledge is necessary if such 

women are to serve as role models for thousands of girls in primary and secondary schools who 

have an inherent interest in, and potential for, the pursuit of studies in these fields. This 

knowledge is also necessary to help improve discriminatory practices and procedures that hinder 

girls and women’s participation in S&T fields. 

This dissertation therefore has set out to examine these catalysts of female enrolment in 

graduate level Ghanaian S&T university programs. The first is to assess the types of policies that 

have been put in place to encourage and facilitate women’s enrolment in S&T programs, and the 

relative effectiveness of such policies. For this study, three typologies of gender-related policies 

will be examined – those that can be defined as fostering consciousness-raising on gender issues; 

those that are designed as affirmative action measures that aim specifically to foster gender 

equity by increasing the participation of women as students, instructors, and administrators in 

graduate S&T education and research; and those that can be regarded as gender mainstreaming 

that aim to normalize gender equality as a feature of everyday practices.  

The second focus of this dissertation is to examine the personal, cultural, and socio-

economic factors that have enabled the relatively few women to gain access to S&T graduate 

programs in Ghana. Gender, after all, is not a neutral phenomenon. It is therefore vital to 

consider the real-life experiences of these women in order to better inform policies and 

procedures that aim to foster gender equity, and over the long term, gender equality, in S&T 
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fields in Ghana. Through the lenses of structuration theory that postulates the interconnectedness 

of structure and agency, I examine how African women were transformed into highly motivated 

scientists and technologists. For this second focus of the dissertation, research fieldwork focused 

on a cohort of women studying and working in three university centres in Ghana – two in the 

University of Ghana, and one in the Kwame Nkrumah University of Science and Technology 

(KNUST) – all of whom are engaged in the aforementioned ACE Project. Apart from the serving 

as an optimal way to build and sustain excellence in higher education in Ghana, these centres 

also aim to augment female participation in S&T fields.  

From this theoretical perspective, it is possible to elucidate how structures of inequality 

occur, how they are interconnected in complex ways, and how they can be overcome. Field 

research was conducted in two phases. The first phase involved the collection, collation, and 

analysis of policies and procedures that have been put in place to overcome gender disparity in 

S&T education in Ghana. This required analysis of policy documents that was supplemented by 

one-on-one interviews with several administrators. These interviews added useful insights 

regarding gender policies established for the ACE project. The second phase consisted of a 

qualitative inquiry into the experiences and perceptions of women who had achieved entry into 

graduate-level S&T programs as students, instructors, or administrators. The guiding objective of 

these interviews was to assess the relative influences of gendered policies and other sociological 

factors (personal, cultural, and socio-economic), in addition to family, social, institutional and 

global structures that influenced their educational opportunities, choices, and experiences. 

1.5 A Note on Terminology 

o Parity – connected to numbers – focuses on equal representation of both men and women 

in a specific context. In education, it relates to achieving 50% female participation and 

50% male participation. In most cases, parity is achieved by the use of affirmative action 

policy. 

o Equity – connected to affirmative action – focuses on fair treatment of both women and 

men. It requires the provision of differential treatments (including affirmative action) 

based on the conditions and needs of the marginalized groups. The objective is mostly to 

level the playing fields. Equity leads to equality in access, participation and success in the 

education sector.  
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o Equality – connected to mainstreaming – focuses on gender inclusiveness as the norm. 

Equality assumes similarity in different attributes: status, capacity or opportunity.  

o Gender equality means promoting fairness and social justice while providing equal 

opportunities for every student and staff.  

o Feminism is an emancipatory process that allows marginalized individuals to acquire the 

necessary power and opportunities to reinvent themselves and be empowered. 

o Intersectionality denotes the interaction between gender, race, and other types of 

differences in individual lives, social practices, institutional arrangements, and cultural 

ideologies, and the results of these interactions in terms of power relations. 

o The ACE project is science-based in the three centres that were the sites of my field 

research. Consequently, I will refer to all three programs encompassing the disciplines of 

“science and technology” (S&T). However, the centre situated in KNUST one of the 

centres is specifically related to science, technology, engineering and mathematics 

(STEM) teaching and research. In reference to this centre alone, I will use the term 

STEM to describe the KNUST centre. 

o While ACE is officially referred to as a “project”, given its extensive scope, in many 

respects it can be characterized as a “program”.  Therefore, throughout this thesis I will 

refer to it interchangeably as “project” and a “program”. 

o Tertiary education is the educational level following the completion of secondary 

education. It includes universities as well as trade schools, colleges and higher vocational 

education and generally culminates in the receipt of certificates, diplomas, or academic 

degrees. Higher education includes undergraduate and postgraduate education often 

delivered at universities, academies, colleges, seminaries, conservatories, and institutes of 

technology. Higher education is also available through certain college-level institutions, 

including vocational schools, trade schools, and other career colleges that award 

academic degrees or professional certifications. In this dissertation, both terms will be 

used interchangeably. 

1.6 Organization of the Study 

The study is divided into nine chapters. Following this introductory chapter, Chapter 2 

provides an overview of gender inequality in formal education in general, and specifically as it 

https://en.wikipedia.org/wiki/University
https://en.wikipedia.org/wiki/Academy
https://en.wikipedia.org/wiki/College
https://en.wikipedia.org/wiki/Seminary
https://en.wikipedia.org/wiki/School_of_music
https://en.wikipedia.org/wiki/Institute_of_technology
https://en.wikipedia.org/wiki/Institute_of_technology
https://en.wikipedia.org/wiki/Vocational_school
https://en.wikipedia.org/wiki/Academic_degree
https://en.wikipedia.org/wiki/Professional_certification
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affects women in S&T in higher education. In this chapter, I focus on gender inequality around 

the globe before narrowing to the African context. To better understand the factors that hinder 

girls and women’s S&T education and the different perspectives that have been used to explain 

the phenomenon, I examine obstacles faced by girls and women in S&T higher education.  

Chapter 3 presents gender issues and the struggle of women for empowerment. It 

highlights strategies of consciousness and advocacy, affirmative-action (e.g., gender-equity 

policies in the workplace and educational policies related to girls’ education, particularly in the 

realms of S&T), and the promotion of gender mainstreaming to advocate for gender equality and 

social justice.  

Chapter 4 examines the education system in Ghana and barriers faced by girls and women 

participating in S&T programs. It provides a general overview of the evolution of the current 

education system with emphasis on higher education. It covers gender disparity in Ghanaian 

education, in general, and gender disparity in S&T in higher education, in particular. The chapter 

highlights the obstacles faced by Ghanaian women in the pursuit of higher education in S&T 

according to the literature. The chapter concludes with the research questions.  

Chapter 5 focuses on the conceptual framework made up of three approaches: 

consciousness-raising; affirmative action and gender mainstreaming. This is complemented by 

the  theoretical framework which is structuration theory used as a lens to help explain the 

women’s experiences and perspectives.   

Chapter 6 covers the study methodology. A multiple qualitative case study was selected 

as being the most appropriate way to delve into the participants’ lived experiences. It includes 

ethics considerations, the negotiation of entry to research sites, data collection and analysis 

methods, and the limitations of the study.  

Chapter 7 consists of the review and analysis of policy and procedure documents related 

to gender. It focuses on national policies and initiatives relating specifically to gender issues. The 

chapter also examines higher-education policies pertaining to gender at the University of Ghana 

and at KNUST. These policy documents have been complemented by one-on-one semi-

structured interviews with centres and/or university administrators. The chapter concludes with 

the analysis and discussion of policy documents and interviews.  

Chapter 8 presents the results of interviews of female students, instructors, and 

administrators from WACCI and WACCBIP at the University of Ghana and RWESCK at 
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KNUST. The chapter provides information on the obstacles and constraints that the participants 

have experienced and/or perceived as hindrances to women’s participation in S&T disciplines at 

the three centres. It also presents the evidence of misalignment and subjective experience of 

tension. The chapter highlights agentic processes fostered by supportive global, institutional and 

social structures, such as parents and teachers’ support, affirmative-action approaches and 

gender-supportive plans and procedures that have helped participants overcome these challenges 

and enabled them to gain access to and succeed in graduate S&T programs.  

Chapter 9 reflects on the findings, the contribution of this study to knowledge of gender 

disparities in the Ghanaian S&T field, and strategies that can be used to overcome gender 

disparity in S&T higher education, mainly at the graduate level. The role of structuration theory 

in identifying sources of discrimination that Ghanaian women have had to overcome to gain 

access and succeed in S&T programs at the graduate level is also discussed. The structuration 

theory is used to illuminate women’s experiences and perspectives. Finally, the chapter discusses 

policy implications, offers recommendations, and suggests areas for future research.  

In the next three chapters, I provide a comprehensive assessment of prior scholarly 

contributions in the area of gender inequalities in S&T globally, in sub-Saharan Africa, and in 

Ghana. The literature review reveals what has been learned and accomplished in this area of 

investigation and what still needs to be accomplished. The literature review provides an 

opportunity to summarize and synthesize previous findings in a way that allows the researcher to 

gain new perspectives (Boote & Beile, 2005). According to these authors and Glesne (2016), a 

clear and concise literature review is always a good basis for both methodological and theoretical 

refinement, thus enhancing the quality and efficiency of subsequent research. 
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CHAPTER 2: THE WOMEN IN HIGHER EDUCATION - THE STRUGGLE FOR 

EQUALITY IN S&T  

Formal education is a basic human right. It is indispensable for economic, political, and 

social development. It is an essential tool and a key mechanism for democracy and for positive 

societal transformation (David, 2011; McGrath, 2010).  In addition, in ideal circumstances, 

education functions as a great “social equalizer” (Bailey & Graves, 2016, p. 683), enabling 

diverse groups of children from all walks of life to acquire the skills and knowledge that will 

prepare them for adult life as productive citizens contributing to social development (Jowi, 

Knight, & Sehoole, 2013). Unfortunately this ideal is often not realized. Despite the prevalence 

of research pointing to the significant role education plays in the development of society, many 

individuals, mainly women and the poor, have little or no opportunity for good-quality education 

(UN, 2015b). Overall, there continue to be socio-economic disparities and gender inequalities in 

all aspects and at all levels of educational systems. 

In this chapter, drawing mainly from scholarship of the past 20 years, I provide an 

overview of gender inequality in formal education, in general, and gender inequality in S&T 

higher education, both globally and in sub-Saharan Africa. In so doing, I discuss various 

obstacles that girls and women face in the pursuit of S&T higher education and the different 

perspectives that explain these obstacles and the subsequent disparities that ensue. 

2.1 A Global Overview 

2.1.1 Gender Inequality in Formal Education from Primary to Tertiary Levels 

Over the past several decades, there has been growing global concern about the lack of 

rapid progress in girls’ participation in formal education. A large body of scholarly literature has 

addressed gender inequality in the developed world, and suggestions for reducing the gender gap 

are well documented (Asimengo-Boahene, 2006). In response to this endemic gender inequality 

problem, international organizations such as the UN and other development partners have 

initiated a number of education programs and have promoted girls and women’s participation in 

education.  

At the 1990 UNESCO World Conference on Education for All (EFA) in Jomtien, 

Thailand, world leaders reaffirmed the right of all children to basic education and committed 
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themselves to undertaking the necessary steps to achieve the goals of EFA. The initiative 

encouraged all leaders to strive toward primary education for every child (boy and girl) and a 

massive reduction of adult illiteracy by the year 2000. Yet a decade later, with universal basic 

education still unattained in many countries, the Dakar EFA Declaration of 2000 that followed 

re-affirmed the goals of Jomtien.  These were reinforced by the promulgation of the Millennium 

Development Goals (MDGs) in 2002, of which two (#2 and #3) asserted respectively the 

achievement of universal primary education and progress towards gender equality and 

empowerment respectively by the year 2015 (UNDP, 2000).  

Reports published at the end of the MDGs implementation cycle in 2015 revealed that 

generally much had been accomplished in relation to the goals related to education and gender 

(UNESCO, 2015a). Net primary-school enrolment in developing regions reached 91% in 2015, 

up from 83% in 2000, and the literacy rate among youth aged 15 to 24 had improved globally 

from 83% in 1990 to 89% in 2010 (UN, 2015b). The number of out-of-school children of 

primary-school age worldwide had fallen by almost half, and in most countries considerable 

progress towards achieving gender parity, or near-parity, at primary and even secondary school 

levels had been achieved in 2013.  Nevertheless, women represented an estimated two-thirds of 

the world’s 774 million illiterate adults (UNESCO, 2014), and there were still marked gender 

inequalities in tertiary education both in terms of student populations and those holding academic 

positions (UNESCO, 2014). Moreover, there is substantial evidence that urban-rural and class-

based disparities exist within education system and these in turn have accentuated gender 

differentiation in schooling (Makama, 2013).  In a 2008–2012 survey undertaken by the UN in 

63 developing countries, children in the most deprived households were four times as likely to be 

out of school as children in the wealthiest homes. Considerable disparities in enrolment rates 

were also reported in all regions and between urban and rural locations across countries, between 

well-off and poor children, and between girls and boys (UN, 2015b). As Stromquist (2006) has 

observed, “throughout the developing world, rural populations benefit less from schooling than 

urban populations, and girls in poor and ethnic minority families face greater obstacles to 

education than boys of similar backgrounds” (p. 146).  

These disparities in access to good-quality education reflect socially constructed 

limitations on the life choices facing girls and women in particular (Nudzor, 2015). For example, 

throughout the developing world, families routinely expect girls to participate much more than 
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boys in domestic work, helping their mothers perform household chores and caring for their 

younger siblings. When parents have insufficient resources to enrol all children in school, far 

more often than not they prefer sending their sons to school and will overlook their equally 

talented daughters (Nudzor 2015; Okeke-Ihejirika, 2009). Indeed, many parents regard the 

education of a girl as a lost investment, since the fruits of education will benefit the family she 

will eventually marry into (Raynor, 2005). A Bengali proverb, “educating girls is like watering 

your neighbour’s tree” (Raynor, 2005, p. 83), reflects that view. This biased perspective is 

further reinforced by the argument that daughters, once they are married, will be obliged to 

continue to perform tasks such as caring and nurturing that seldom require formal education 

(Aubrecht & Mackenzie-Lay, 2015).  

Established from childhood through social interactions in home communities, and often 

in schools as well, differential levels of support and motivation for girls invariably influence 

their aspirations and ultimate learning achievements (Makama, 2013). This sex-selective process 

is in fact a key contributing factor to gender inequality in formal education in general and higher 

education in particular. The organizational cultures of formal education systems are in fact very 

much influenced by ingrained social structures that have shaped mainstream educational 

discourse and the professional identity of educators (Cherkowski & Bosetti, 2014). This is 

especially evident in higher education where gender is a crucial element in the organization and 

division of labour that has effectively limited women’s upward mobility (Benshop & Brouns, 

2003; Morley, 2011b). Social practices and gendered power relations symbolically and 

materially construct and regulate women’s everyday experiences of higher education (Morley, 

2006). As Aubrecht & Mackenzie-Lay (2015) have argued, “Sexism and gender-based 

discriminations are interwoven in the very fabric of university life” (p.122).  

This is exemplified by the fact that overall women account for a minority of the world’s 

researchers (UNESCO, 2015b). This has been historically evident in developed (Northern) 

countries. A recent large scale study conducted by Monroe, Choi, Howell, Lampros-Monroe, 

Trejo, and Perez (2014) revealed that within American academia women being underrepresented 

and underpaid in comparison to their male peers. Likewise in Canada, in 2013 across all 

academic disciplines women represented 24% of full professors, 38% of associate professors, 

46% of assistant professors, and 56% of lecturers/instructors (Hango, 2013). According to the 

2012 edition of the Europolitics Commission’s report, women were still the minority within the 
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research sector in Europe: they represented only 33% of the research community, and just 20% 

of senior academics were women. 

Throughout the developing world gender disparities have been far more acute. To some 

extent this is explained by the fact that even when women have gained access to higher education 

as graduate students, this has not led them to high level career opportunities in fields of research 

(UNESCO World Atlas, 2012). Nevertheless, entrenched gender roles and intercultural relations 

have created structural barriers to women’s professional aspirations (Sithole et al., 2013). Due to 

their social status as mothers and home-makers, the underlying processes and principles of the 

structure of higher education often make it difficult for women to meet entry-level positions and 

promotion requirements, particularly (Berggren, 2011). Women are frequently part-time workers 

juggling both career and family life (Benshop & Brouns, 2003).  

Gender discrimination against women takes place in subtle and complex ways in higher 

education. It occurs via informal networks, coalitions, and exclusions, as well as by formal 

arrangements in classrooms and boardrooms (Morley, 2011b). Gender inequalities persist in the 

higher ranks of academia, which in turn affects retention. A large number of female scholars opt 

out of the academic sector very early in their careers due to marginalization. A study conducted 

by Nielsen (2017) revealed that “early-career female researchers face a number of marginal kicks 

or drawbacks, producing constrained career choices and preventing some of them from 

successfully translating their capabilities into sufficient scientific rewards and career 

advancement” (p. 149). As Kennedy (2015) observes, the university is “‘man centred’... in that it 

privileges and prepares men for leadership and power positions, which reproduces masculinist 

traditions within the university setting” (p. 129). This is apparent in the customary congregation 

of women academics in lecturer positions with limited opportunities for promotion (Acker, 2008; 

2012; Sang, 2016). “The presence of men and absence of women in seniority in higher education 

means that men often have more opportunities to exercise power negatively” (Morley, 2011c, p. 

103). This pattern of discrimination is essentially a form of hegemony that serves to maintain a 

gendered political foundation (Gülden, 2013). It has perpetuated discrimination of girls and 

women, and in so doing has limited economic progress because a large part of society's human 

resources are neglected (Tsikata, 2009).  “Equality of educational opportunity, equity or diversity 

and social justice, across the educational spectrum, has become some of the key issues about 
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higher educational policies, practices or provisions globally” (David, 2011, p.147). This applies 

particularly to the fields of science and technology.  

2.1.2 Gender Disparities in S&T 

There is little doubt that more and more professional jobs will be in the S&T fields 

(Schulze & Heerden, 2015). This raises concerns about current disparities in S&T disciplines 

where almost everywhere in the world male enrolments outweigh that of females (Zander, 

Wolter, Latsch, & Hannover, 2015). Despite the global expansion of tertiary education systems, 

participation rates among women in S&T higher education and in the academic workforce have 

substantially lagged behind those of their male counterparts (David, 2015). Recruiting and 

retaining women within S&T disciplines continues to challenge many higher-education 

institutions worldwide. In Canada, for example, in 2011 women aged 25 to 34 accounted for 

39% of university graduates with an S&T degree (CNHS, 2011), compared with 66% of 

university graduates in non-S&T programs (Hango, 2013). In 2009 in the USA, women 

represented 24% of those pursuing S&T careers (Beede, Langdon, McKittrick, Khan, & Doms, 

2011). In part, this has been due to the large numbers of female students who drop out of S&T 

programs (Griffith, 2010). More broadly, however, the norms, standards, organizational 

structures and practices in S&T higher-education institutions are frequently mirror images of 

patriarchal structure and practices (Sang, 2016). 

The global workforce demands and the utilisation of scientific talents of women remain 

an elusive undertaking (Sulaiman & AlMuftah, 2010). The limited presence of women in S&T 

fields is not only a breach of their rights but also a restriction on women’s contribution to 

teaching and research (Kwaramba & Mukanjari, 2013). It will also have a considerable impact 

on the next generation because there are too few women in S&T to serve as role models for girls 

and young women (Zander, Wolter, Latsch, & Hannover, 2014). An effective effort to recruit 

and support future S&T teachers, in general and female teachers in particular, is pivotal to 

student learning and engagement (Watt, Richardson, & Devos, 2012).  

2.2 Women in Higher Education in Sub-Saharan Africa 

Higher education in sub-Saharan Africa was instituted by colonial regimes to train future 

(male) African leaders for the development of their respective countries (Okeke-Ihejirika, 2009). 
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With the end of colonial rule, national universities were established, with most emulating the 

models of the former colonial powers (Lindow, 2011; Teferra, 2015). These higher education 

institutions proliferated in the 1950s and 1960s at the pinnacle of the movement towards 

independence (Mkude, 2011). As in the former colonial countries, public universities in sub-

Saharan Africa have been portrayed as essential for political, economic, and intellectual 

decolonization for corresponding national development ambitions (Mwapachu, 2010). During 

the two decades following the success of independence movements across much of the African 

continent in the early 1980s, high hopes were invested in the rapid expansion of formal-

education systems (Mama, 2003). Yet as Mohamedbhai (2008) has argued, in much of the 

developing world “higher education institutions [in Africa] experienced a rapid increase in 

student enrolment … [known] as ‘institutional’ massification without an accompanying increase 

in financial, physical and human resources” (p. vii). This spontaneous, ill-prepared increase in 

enrolment inevitably had a detrimental effect on “the physical infrastructure, the quality of 

teaching and learning, research, the quality of life of students, etc.” (p. vii). This has been 

especially evident in sub-Saharan Africa where countries face a significant challenge in meeting 

growing annual demands for access to higher education (Teferra & Altbach, 2004). Participation 

in higher education in sub-Saharan Africa remains far behind that in other parts of the world in 

2011 (Effah, 2011). As Table 2.1 shows, gross participation in tertiary education in sub-Saharan 

Africa in 2011 was the lowest in the world at 8%, compared to the global average of 30%. 

Table 2.1 Global distribution of tertiary education, 1995 and 2011 

Region 1995 (%) 2011 (%) 

North America and Western Europe 60 77 

Central and Eastern Europe 33 68 

Latin America and the Caribbean 17 42 

East Asia and Pacific 10 30 

Central Asia 23 24 

Arab States 14 23 

South and West Asia 6 18 

Sub‐Saharan Africa 4 8 

World 15 30 

Note: Adapted from Marginson (2016, p. 294) 
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Moreover, ironically, even as enrolments in higher education have increased, albeit slower than 

the popular demand would require, for many university graduates higher education has not 

translated into increased employment opportunities. Access to education, considered as the main 

path to upward mobility in many parts of Africa, has become excessively inequitable with 

worrisome gender disparities, evidence of gender inequalities. 

2.2.1 Gender Inequality in Higher Education  

In many African countries, higher education is regarded as a critical force for 

modernization and development. Yet, the highest level of gender disparity in tertiary enrolment 

ratios in the world has been found in sub-Saharan Africa (Assie-Lumumba, 2006; Mabokela & 

Mlambo 2015). Challenges related to women’s access and gender inequality in higher education 

in sub-Saharan Africa are unparalleled (Teferra & Altbach, 2004). Gender biases prevailing in 

much of sub-Saharan Africa have been internalized and exemplified in the higher education 

contexts (AAU, 2006). Consequently, gender issues are assessed with apprehension and 

misgiving, and gender advocacy is often dismissed and criticized as an intrusive western concept 

to African traditions (AAU, 2006). Such ideological viewpoints and social climates have caused 

the structures of higher education to reflect existing power relations in society (Okeke-Ihejirika, 

2009). 

 For many reasons, women are highly underrepresented among faculty and administrators, 

particularly, in senior level decision making position and administrative ranks (Johnson, 2014). 

Gender inequalities are significantly rooted in the highly patriarchal culture and history of sub-

Saharan Africa, and thus impact perceptions, reasoning, and practices in higher education in the 

region (Maree & Maree, 2007). This patriarchal culture thwarts women’s authority and relegates 

them to subordinate positions. African cultures, for example, generally promote marriage and 

motherhood as women’s paramount goals in life (Adusah-Karikari, 2008). Conflicts in managing 

their multiple roles as mothers, wives, and employees have therefore led many women to 

abandon or interrupt their careers. The impact of family dynamics, the rarity of mentoring and 

networks, and the power of “old boys” networks have been other key concerns (Adusa-Karikari, 

2008).  
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2.2.2 Gender Inequality in S&T Education   

African countries continue to face a shortage of S&T specialists, in part because, as in 

many countries around the world, there is an overall shortage of individuals with graduate 

degrees in S&T. Gender inequality is likewise most pronounced in S&T programs, with lack of 

access being one of the major contributing factors. While women in other regions of the world 

face many obstacles in gaining access and pursuing careers in S&T, in general, the situation is 

much more conspicuous in sub-Saharan Africa (Mabokela & Mlambo 2015). Table 2.2 presents 

gender distributions of instructors in physical science, technology, engineering and mathematics 

faculties in 10 Southern African countries in 2011. The table shows that Mozambique had the 

lowest percentage of female representation in S&T faculties (23%), while Angola had the highest 

percentage (40%). In all 10 countries, men were in the majority. 

Table 2.2 Gender distributions in faculties of sciences by country in 2011 

Country Female (%) Male (%) 

Angola 40 60 

Botswana 28 72 

Lesotho 26 74 

Malawi 37 63 

Mozambique 23 77 

Swaziland 28 72 

Tanzania 30 70 

Namibia 39 61 

South Africa 39 61 

Zimbabwe 24 76 

Note. Adapted from Morna & Jambaya-Nyakujara (2011, p. 95) 

 The limited number of women role models, especially at the graduate level, further 

exacerbates the lack of interest in pursuing careers in S&T (Jones, 2011; Ochwa-Echel, 2011). 

Women from rural areas who do manage to complete S&T programs and pursue careers in the 

field rarely go back to villages or rural areas to teach or conduct research simply because of lack 

of opportunities to do so (Kwesiga, 2002; Ochwa-Echel, 2011). As a result these women do not 
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serve as role models and mentors for young girls and women in these areas.  In addition, 

however, women who choose education and a career in S&T over their societally assigned roles
1
 

face many other challenges such as institutional constraints, and socio-cultural obstacles 

(Ochwa-Echel, 2011). They are often relegated to lower positions where they have little 

influence over the structure and culture of departmental proceedings (Mlambo & Mabokela, 

2016). Gender inequality in S&T programs and rigid conformity on the basis of stringent 

gendered presuppositions that divide men and women can likewise generate stress among girls 

and women confronted with daily discrimination and marginalization (Baric, 2013). 

2.3 Obstacles Faced by Girls and Women in the Pursuit of S&T Higher Education 

Concerns about gender disparity in higher education, have led scholars to examine 

common differentiated obstacles that young girls and women face in higher education, especially 

in S&T fields. These can be characterized as follows:  a) psychological; b) attitudinal; c)  socio-

cultural;  and d) institutional. What follows is an overview of these obstacles.  

2.3.1 Psychological Obstacles 

Psychological obstacles are themselves wide ranging, but in explaining gender 

discrimination in higher education, states of anxiety and poor motivation are commonly regarded 

as the most psychological underpinnings for reduced numbers of women in S&T studies. 

Anxiety can be defined as excessive worry and emotional experience that is characterized by 

panic, hostility, and the desire to quit the anxiety-causing impulse (Moeller, Salmela-Aro, 

Lavonen, & Schneider, 2014). Lack of motivation on the other hand, refers to the absence of 

mechanisms that initiate and perpetuate goal-oriented behaviours. This can be brought about by 

lack of intrinsic rewards, or conversely by extrinsic factors such as belittlement or threats of 

social exclusion (Ryan & Deci, 2000).  

Recent studies have demonstrated that male and female students have the same levels of 

situational anxiety, but stressful situations tend to have more negative impacts on the motivation 

of female students than on that of male students (Moeller, Salmela-Aro, Lavonen, & Schneider, 

2014). Female students also experience less intrinsic motivation and more withdrawal 

                                                           
1
 As stated in the introductory chapter, women are commonly regarded as fit for housework and child-rearing. They 

are viewed as being suited for nursing and caring professions.  
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motivation, which leads to disengagement when faced with traumatic situations daily. Some 

examples of these situations include low self-confidence, confusion, and apathy. Gender 

differences in science learning and negative emotions lead to unpleasant feelings such as 

sadness, anger, frustration, and stress (Moeller et al., 2014) in daily experiences. 

Low motivation also contributes to lack of student interest in S&T programs. To shed 

light on the issue, many scholars have investigated the factors that impede student motivation to 

study S&T. For example, Schulze and Heerden’s (2015) study explored six motivational factors 

mostly related to classroom environment: (a) self-efficacies
2
, (b) learning strategies, (c) 

perceptions of the value of science, (d) educational settings, (e) teaching methods, and (f) school 

culture. Their findings suggest that inadequate teaching methods and unwelcoming school 

cultures are the most critical hindrances to motivation. 

Other researchers have examined the role of parents. Shin, Lee, McCarthy-Donovan, 

Hwang, Yim, & Seo (2015) demonstrated that low parent interest in S&T influences the intrinsic 

motivation of adolescents and their pursuit of an S&T career. Parents shape their children’s 

views through their shared beliefs and encourage them to pursue specific careers rather than 

others. Shin et al. (2015) further revealed that gender roles affect teenagers’ self-identities and 

career goals, especially in Eastern Asian countries like China and South Korea, where 

Confucian
3
 beliefs and traditions focus on gender roles. In many countries, women experience a 

similar internal dilemma over the choice of a career related to a male-dominated field (Shin et 

al., 2015). For instance, in South Korea this situation can activate an “internal ‘tug-of-war’ that 

can result in Korean females’ low motivation, low self-beliefs, and the underrepresentation of 

females in male-dominant fields” (p. 1481). 

Many other studies demonstrate that parents are outstanding role models and influence 

the career choices of their children through advice, encouragement, and financial and emotional 

support, among other factors. Mothers, in particular, play an essential role in the career choice of 

their daughters (Archer, DeWitt, Osborne, Dillon, Willis, & Wong, 2013). Moreover, girls and 

women tend to value social sciences and humanities such as art, linguistics, and education, thus 

                                                           
2
 Students’ self-efficacy beliefs relate to their views about “their capabilities to perform the tasks necessary to 

achieve a desired outcome” (Hutchison, Follman, Sumpter & Bodner, 2006, p. 39). 
3
 Confucianism is a religion, or the way of life promoted by Confucius in the 6th–5th century before Christ and 

followed by the Chinese people for more than two millennia. Its influence has also extended to other countries, 

particularly Korea, Japan, and Vietnam (Weiming, 2018). 
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developing interest in professional careers traditionally assigned to women such as teaching, 

social work, nursing, etc. (Roy, Mujawamariya, & Lafortune, 2014). According to the labour 

market, technical professions are suitable for men while nursing and caring professions are 

connected to women. Through upbringing and socialization, both boys and girls learn and 

internalize these differentiated gender roles and social expectations and practices. Children and 

adults are pressured to adhere to their gender-assigned roles. For example, girls and young 

women have been brought up to develop emotions, concern, and feelings for nature rather than 

mechanistic relationships with physical objects (Boateng, 2015). It is not surprising that quite a 

number of girls and women who study S&T opt for the humanistic S&T subjects like the 

biological sciences. The male-oriented model—which is often associated with rationality, 

objectivity, and the capacity to be technologically focused, as opposed to the people-sensitive 

characteristics of women—is thus used as a yardstick to measure women’s involvements in S&T. 

Women who undertake “hard or masculine-oriented” (Boateng, 2015, p. 41) disciplines are 

therefore regarded as violating societal patriarchal norms concerning education and specifically 

S&T. Thus, the imminent risk of setbacks deters women from pursuing a career in S&T 

(Faulkner, 2000; Mlambo & Mabokela, 2016). 

Building on previous work related to the negative impact of emotions generated by S&T 

learning environments on student rationality, Chiang and Liu (2014) investigated the emotional 

experiences of S&T undergraduate students. They concluded that gender, teaching methods, 

criticism, and learning assignments influence academic emotions in three contexts: “attending 

science class, learning scientific subjects, and problem solving” (p. 908). Teaching and learning 

processes generate these emotions, a wide array of observed feelings such as “happiness, 

tiredness, fatigue, anxiety, anger, and disappointment” (p. 909) that students experience within 

S&T learning environments and specific actions associated with S&T learning. Chiang and Liu 

(2014) used psychological tests based on activation/deactivation of positive and negative 

emotions leading to positive and negative attitudes respectively. Academic emotions have 

specific impacts on learning and achievement depending on the types of attitudes that are 

activated during particular situations. The findings suggest that female students exhibit more 

negative emotions compared to male students. Hence the use of a variety of lesson plans and 

teaching methods to accommodate diverse psychological attributes with the aim of assisting 

students in managing their academic emotions is necessary. 
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Numerous studies have revealed that women are regularly exposed to stereotypes and 

discrimination (Di Bella & Crisp 2016). Cheryan, Plaut, Davies, and Steele, (2009) demonstrated 

how stereotypes impact the retention of women in S&T fields. Gender discrimination begins 

early in a young girls’ life and continues throughout development stages to the point where 

women develop less sense of belonging in S&T fields. For example, girls are often raised to 

develop nurturing and caring attitudes—they are given dolls and toys—while boys are 

encouraged to use machines and computers (Holth & Mellström, 2014). Women who experience 

stronger gender-science stereotypes tend to have weaker science identification and thus weaker 

science career aspirations (Cundiff, Vescio, Loken, & Lo, 2013). 

Individuals who believe that their sex-group members are defamed and treated unfairly 

within a specific field tend to dissociate themselves from that field (Ceci et al., 2009; Hayes & 

Bigler, 2013). Society attributes women’s S&T challenges to internal causes like lack of aptitude 

and competence while men’s S&T setbacks are usually blamed on external factors such as 

inappropriate circumstances or regrettable situations (Cundiff, Vescio, Loken & Lo, 2013). S&T 

environments are unwelcoming to women (LaCosse, Sekaquaptewa, & Bennett, 2016). 

Consequently, women internalize these negative gender stereotypes and are convinced that they 

have lower capabilities in S&T disciplines than men.  These beliefs support the dissociation of 

women from S&T, generating lower interest in S&T careers. Additionally, gender stereotypes 

related to S&T aptitude are very detrimental to women. Hence, women are more likely to view 

themselves as the target of gender discrimination.   

2.3.2 Attitudinal Obstacles 

As the gender gap in S&T programs persists, extensive insight into the attitudes of female 

students towards S&T programs becomes essential. A number of scholars have asserted that 

negative attitudes toward S&T impede student interest in S&T careers (Dorpenyo, 2011; 

Gokhale & Machina, 2014).  

Gokhale and Machina (2014) investigated undergraduate student attitudes toward 

information technology (IT). They asserted a correlation between exposure to IT and positive 

attitudes toward IT, meaning that the more exposure women have to information technology the 

more positive the attitudes they develop. The findings revealed that men have more positive 

attitudes towards IT than women and believe that they have more job opportunities in IT when 
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compared to women. Female students, on the other hand, think that the IT field is skewed in 

favour of men. Women need to have more and earlier exposure to computers and other 

technological tools to be able to develop more positive attitudes toward IT.  

Hence, attitudes contribute to the underrepresentation of women in S&T (Dorpenyo, 

2011). “The social construction of information technology as gendered practice” (Abbiss, 2008, 

p. 153) is the issue of concern rather than the IT schooling. For example, the computer industry 

promotes a “masculine computer culture, mainly computer gaming” (p.156), which is essentially 

conceived by men for male consumers. The gender-biased images in those computer games tend 

to appeal to men while women find them socially inappropriate and boring (Gokhale, Rabe-

Hemp, Woeste, & Machina, 2015). Since the majority of the designers are men relying solely on 

males’ perspectives, it is evident that most computer game designs appeal more to men than 

women. It is obvious that adopting a gender neutral position in the design and analysis of 

prototypes makes it difficult to see how the underlying social structures and values are 

detrimental to women. As demonstrated by Rode (2011), ignoring inherent gender differences in 

the S&T fields simply perpetuates the marginalization of women. Moreover, the 

underrepresentation of girls and women in the S&T fields hinders the optimization of female’s 

contribution to scientific and technological discoveries and designs as well as the highly 

acclaimed knowledge-based economies (Ghiasi, Larivière, & Sugimoto, 2015). In addition, 

students who are already in S&T programs need to persist in order to complete their degrees. 

Persistence is defined as an individual’s firm determination to complete a course of action in 

spite of difficulty or opposition in order to succeed in accomplishing his or her goals (Griffith, 

2010). The high attrition rate in S&T proves that many students whose first choice is S&T do not 

necessarily major in that area. This is particularly true for women. 

The persistence in S&T is much lower for female students than for males. For instance, in 

South African S&T institutions, the attrition rate for females is twice that of men. In fact, the 

female attrition rate is estimated at 50% (Mitchley, Dominguez-Whitehead, & Liccardo, 2014). 

An in-depth examination of the issue has shown that educational experiences, especially during 

the first two years of an S&T program, influence a student’s decision to persist (Griffith, 2010). 

The discouraging elements of female students’ experiences in S&T fields include (a) the length 

of time required for completing the program; (b) the high level of competition in S&T classes; 

and (c) grades, academic achievements, and preparation of students (Griffith, 2010). It is obvious 
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that S&T education programs are mostly longer and more expensive than humanities and  social 

sciences programs and are highly competitive and thus less appealing to women.  

2.3.3 Institutional Obstacles 

While psychological/cognitive and personal attitudes are believed to have contributed to 

women’s underrepresentation in the S&T fields, institutional obstacles also negatively affect 

women’s pursuit of S&T programs. Stout, Dasgupta, Hunsinger, and McManus (2011) posited 

that gender stereotypes and academic cultures influence women’s achievements in S&T. Girls 

and women are exposed to the “message that their in-group is worse in S&T programs compared 

to their male peers” (p. 255). S&T disciplinary cultures are "gendered and have a gendering 

effect of their own" (Gilbert, 2009, p. 24) because social and cultural practices, images, and 

identities are related to specific aspects of masculinity
4
,— as opposed to femininity

5
 –  and thus 

tend to contribute to the proliferation of gender segregation in the fields of scientific inquiry 

(Gilbert, 2009). Throughout their schooling, girls are frequently socialized to accept S&T fields 

as primarily suited to boys, a notion that is reinforced in S&T textbooks that very rarely refer to 

the work of female scientists (Stout et al., 2011). Invariably, therefore, female students often 

view S&T education as a hostile culture that begins early in their schooling and continues 

throughout higher education (Stoilescu & McDougall, 2011). 

“Social, ethical, and moral issues are often treated as peripheral issues by S&T educators 

and teachers,” (Stoilescu & McDougall, 2011, p. 312), and elementary and secondary schools 

S&T teaching practices often ineffectively prepare girls to succeed in S&T learning 

environments (Mujawamariya, Boucher, & Mavriplis, 2014). Hence, females and males start 

their undergraduate study programs with different levels of experience and exposure to S&T. For 

instance, female students have less experience in computers than their male colleagues at the 

beginning of the S&T educational program, and for most females, computer science is not their 

initial major (Stoilescu & McDougall, 2011). Cheryan, Plaut, Davies, and Steele’s (2009) study 

revealed that the stereotypical computer science context reduces women’s “sense of belonging 

                                                           
4
 Masculinity relates to a society in which psychological gender roles are plainly clear. Men are supposed to be 

authoritative, strong, while women are supposed to be humble and caring (Hofstede, Hofstede, & Minkov, 2010). 
5
 (Reflecting on gender, for example, a girl learns in childhood   that   the   cultural   prescription   for   femininity   

includes   caregiving   and childrearing,  these  are  then  incorporated  into  her  emerging  and  lasting  schemas  of 

gender belief systems (Eagly and Koenig, 2006) and she might adjust her behaviours and aspirations accordingly 

(Diekman & Eagly, 2000;  Fida Afiouni and Charlotte M. Karam, 2013, p.551).  
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and interest” (p. 1045) in S&T. It is evident that teaching/learning practices in S&T education 

need to adopt a gender sensitive approach to allow both women and men to benefit from the 

learning environment. 

Students’ often competitive learning environment is mentioned as a major hindrance to 

retention, mainly in S&T courses. Nonetheless, teachers continue to make matters worse by 

adopting competitive teaching methods that are not particularly favourable to girls (Gaudet, 

Mujawamariya, & Lapointe, 2008; Samson, 2014) even though a number of studies have 

demonstrated that girls and women perform better in a cooperative learning environment ( 

Mitchley et al., 2014). These practices tend to exacerbate the ethical and social problems that 

challenge students in S&T education and suggest a lack of efficiency in tackling the issue of 

gender disparity in S&T classes (Lewis, Lang, & McKay, 2007; Stoilescu & Egodawatte, 2010). 

Teaching approaches can enhance or limit students’ ability to understand the content of 

the subject being taught. The focus of teaching/learning should be on mutual engagement 

between the institutions and students (Ulriksen, Møller, & Holmegaard, 2010). Furthermore, 

researchers could focus more on S&T teaching practices than student aptitudes (FAWE, 2005). 

The use of gender-sensitive teaching methods is as important as the learning environment in 

encouraging students to develop an identity in the S&T field (Hughes, Nzekwe, & Molyneaux, 

2013). 

Another factor that leads to the avoidance of S&T disciplines is the infrequency of 

relationships between students and role models. Human beings are social animals and wish to fit 

or belong to specific groups (Leaper, 2015). As Cheryan and Plaut (2010) pointed out, the more 

students identify experts in the field with apparent hopes for success, the more interest they 

develop in the field (Logel, Walton, Gregory, Spencer, Iserman, Von Hippel, & Bell, 2010). In a 

nutshell, the lack of role models and mentors in S&T fields contributes to gender disparity 

(Rosenthal, London, Levy, Lobel, & Bazile, 2013).  

Carell, Page, and West (2010) suggested that the professor’s gender has little impact on 

male student performance in math and science classes. However, it has a powerful effect on 

female student performance. Therefore, the instructor’s gender can also perpetuate gender 

disparity in S&T higher-education programs. Gender stereotyping exists in school curricula and 

academic programs, given the fact that some subjects and courses such as S&T disciplines are 

considered masculine, while secretarial studies and home economics are deemed feminine 
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(Okeke-Ihejirika, 2009).  Efforts to address the issue seem to fall short of tackling the root causes 

of the problem. A study conducted by Chikunda (2014) in an attempt to address gender disparity 

in Zimbabwean universities, revealed that there was underlying tensions in S&T teacher 

education program – due to patriarchal views – that hindered the progress towards gender-

responsive curriculum practices despite numerous gender-related policies available with 

potential to transform curriculum. The inability to transform the S&T learning and work 

environments negatively affects the experiences of girls and women in the S&T fields. The 

metaphor of “chilly climate” has been used to categorize women’s experiences –Feeling of 

isolation and solitudes is generated by the ‘chilly’ classroom climate that extends to the 

workplace (Sulaiman & Almuftah, 2010, p. 508).  

The solitudes of academic women are mainly due to discrimination, prejudice and 

stereotypes leading to marginalization that brings about many challenges such as lack of 

mentors, subtle exclusion from promotion and tenure procedures among others (Whittaker, 

2013). This was reflected in Patricia Palulis’ narration of her traumatic experience in the process 

of her obtaining tenure and promotion at her educational institution. Her struggles started with 

the introduction of a new theoretical perspective, “the language of écriture feminine”, into her 

writing that collided with her tenure and promotion application (Palulis, 2015, p. 81). Her 

application has been deferred by the Faculty Teaching and Personal Committee, supposedly to 

give her more time to establish her independence as a researcher, despite the fact that all the 

required evaluators rated her work favourably. Palulis (2015) noted: “I found myself entangled in 

the discursive spaces that had journeyed with me ... and have sheltered me and inspired my 

writings” (p. 81). This awkward position based on institutional discrimination and impediments 

led to her marginalization as she was abandoned by her colleagues who treated her differently. 

This led to total isolation and solitudes that deepened throughout her ordeal (Palulis, 2015). 

Palulis’ experience is closely linked to what Collins termed ‘outsider/within’ social location 

which is a peculiar marginality.  Collins (2000) points out that “being  in  outsider-within  

locations  can  foster  new  angles  of  vision  on  oppression” (p. 28). For example, members of 

the oppressed groups often have unique experiences that transpire from their location as insiders 

such as members of academia and outsiders, female academics whose experiences and views are 

excluded from mainstream scholarship (Collins, 2000; Intemann, 2010).   
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There is strong evidence that recruitment and promotion patterns in academia are 

oftentimes opaque and based on social structures (Van den Brink, Benshop, & Jansen, 2010). 

Women in academia struggle for identity and power for “the land of Academia is territorial 

[while] cartographies of gender persist” (Palulis, 2015, p. 96).  Essentially, gender disparity at 

senior levels of academia is generally interpreted as lack of ambition rather than the absence of 

opportunity (Benschop & Brouns, 2003, Sang, 2016). Monroe and Chiu (2010) stated that 

“tenure status is not easily transported because higher education is not an open labour market” 

(p. 307). Moreover, women who seek entry into male-dominated fields are expected to adapt to 

the norms and values of these fields, where patriarchal and stereotypical ideas of how women 

should behave are enforced (Mlambo & Mabokela, 2016). 

Despite decades of efforts aimed at increasing women’s representation in S&T fields, 

women remain stubbornly underrepresented at the highest levels of many S&T disciplines. 

Furthermore, among individuals who earn PhDs in S&T fields in the U.S., disproportionate 

numbers of women fail to turn up among the ranks of assistant professors, and among those 

women who pursue academic jobs at U.S. colleges and universities, a disproportionate number 

fail to obtain tenure (Goulden, Frasch, & Mason, 2009; Shalala et al., 2007). Explanations for the 

gender disparity in S&T fields have been hotly debated for decades, (Hayes & Bigler, 2013) and 

the discourse is active as ever. Sometimes, women who are well qualified choose not to apply for 

positions of power. There seems to be self-imposed boundaries that prevent women for seeking 

decision-making positions. It is apparent that women are often judged harshly, not only by men 

but interestingly by women who are the worst critics of fellow women (Whittaker, 2015).  

As many scholars have argued, discrimination against women, especially in S&T 

programs, stems from a combination of social, cultural, and structural factors (Osborne, Simon, 

& Collins, 2003; Sinnes & Loken, 2014). In this section, I have provided a general overview of 

the negative effects of society and culture on girls and women’s formal education, but it is also 

important to discuss socio-cultural factors that create barriers to girls and women’s access and 

participation in S&T higher-education programs. 

2.3.4 Socio-Cultural Obstacles 

 The home environment is another primary contributing factor to gender disparity in S&T 

fields.  S&T culture is still mostly regarded as authoritative, competitive, impartial, and male-
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dominated. Chikunda (2014) demonstrated how “parents' perceptions of their children's 

academic abilities predict the children's confidence in their academic abilities” (Eccles, 2015, p. 

120). Additionally, parents’ beliefs about their children's capabilities differ according to the sex 

of their children (Eccles, 2015). “Cross-culturally, communal personality traits such as warmth 

and concern for others are ascribed to women, whereas agentic personality traits such as 

assertiveness and competitiveness are ascribed to men” (Bosak, Eagly, Diekman, & Sczesny, 

2018, p. 116).  

The culturally shared gender stereotype that males are naturally more talented in math 

than females causes parents to somewhat overstate their sons' math abilities while 

underestimating their daughters' math aptitudes. Consequently, some parents tend to believe that 

their daughter's math success is more related to hard work and their son's success is due to talent 

(Eccles, 2015; Fredricks & Eccles, 2005). The common view of the labour market also impacts 

girls and women’s upbringing. In addition to the home environment, societal culture also 

contributes to gender disparity in S&T, notably in sub-Saharan Africa (Muringa & Makaudze, 

2014; Sinnes & Loken, 2014). Hofstede, Hofstede, and Minkov (2010) defined culture as 

attitudes, ideas, beliefs, values, and knowledge shared by members of a social group. Women 

have been disproportionately disadvantaged due to their limited access and unequal 

opportunities. Lack of education has been a strong visible barrier to female participation in the 

formal sector. Therefore, women are marginalized and become too dependent over their spouses. 

With regard to socio-cultural obstacles, patriarchy has been one of the most tenacious 

contributors to gender inequality in higher education. The situation of women globally is 

entangled in issues of male domination over women (Akita, 2010). Patriarchy, with its roots in 

early civilization, exists in most human societies and has been enhanced by cultural values based 

on male dominance (Akita, 2010). Patriarchy relates to the institutionalization of male 

domination over females while reiterating and preserving the gender roles, attitudes, and social 

stereotypes between the sexes (Dlamini & Adams, 2014). Makama (2013) summarized 

patriarchy as the hierarchical structure observable in all aspects of society mainly culture, 

education, religion, and politics. In the African context, patriarchy is reflected in the assignment 

of roles based on cultural values and perspective in a hierarchal way so that men are dominant, 

and women are subordinate (Machira, 2013). Patriarchy is an ideology linked to all social 

establishments such as family, religion, law, the economy and schooling, among others. 
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Patriarchal ideologies connect women to motherhood, caregiving and frugal values, while men 

are portrayed as assertive, aggressive and protective of their families and thus responsible for 

their financial well-being (Ridgeway, 2011, Stromquist, 2015). The ideology of patriarchy 

entrusts men with most social advantages, such as property ownership, education, training, and 

economic power, while limiting women to the home and agricultural work (Machira, 2013). 

Chikunda (2014) provided insight into how patriarchy impacts teaching styles and 

curricula while reinforcing gender inequality in higher education, particularly in S&T programs. 

Teacher trainers are somewhat affected by their own norms and values and are often unable to 

pinpoint gender discrimination in their programs (Chikunda, 2014). Therefore, when developing 

teaching materials, teacher trainers do not think that it is necessary to take into consideration 

social and cultural forces that sometimes influence scientific knowledge (Chikunda, 2014). 

Teacher trainers need first to be cognizant of gender issues to be able to efficiently sensitize 

future teachers about gender awareness issues (Chikunda, 2010, 2014; Mujawamariya, 2013). 

The concept of patriarchy is an essential tool in the analysis of gender relations and power. It is 

best analysed as a set of discourses that are institutionally established rather than as an ideology 

that is either insubstantial or economically determined (Walby, 1989, 2011). Therefore, it is 

necessary to challenge patriarchy in order to improve the situation. Research on gender and S&T 

is essential to “de-gender S&T fields” (Lucht, 2016, p. 67). 

The hegemonic relations of gender shape the expectations of society and consequently the 

life aspirations of individuals (Molla & Cuthbert, 2014). The hegemonic relations also reflect 

and reinforce the dynamics of social relations in a more extensive society that subordinates 

women (Mauthner & Edwards, 2010). The socio-cultural expectations embedded in women’s 

lives and roles place pressures, especially on ambitious women, limiting the boundaries for every 

female (Molla & Cuthbert, 2014). In parts of Nigeria, as in some sub-Saharan African countries, 

it is observed that “womanhood is reduced to a mere infidel and a second-class citizen; hence, 

there is the commonality of a general belief system that the best place for women is in the 

‘Kitchen’” (Makama, 2013, p. 115). The assigned gender roles provide distinct social 

interpretations of girls’ and boys’ personal aspirations (Lynch & Nowosenetz, 2009). These 

traditional gender roles are linked to cultural beliefs, norms, and values. 

The dominant patriarchal society sets up the boundaries for the consistent unequal 

positioning of women in families by allowing gender-differential terms in inheritance rights and 
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legal adulthood (Makama, 2013). Mbiti’s (1969) study (as cited in Mboyo, 2014) argues that 

there are several laws, customs, set forms of behaviour, regulations, rules, observances and 

taboos that constitute the moral code and ethics of a given community or society. Any violation 

of this code of behaviour is considered evil, wrong or bad, because it is believed to be an 

annihilation of the accepted social norm and value. Africans have traditionally been very 

conscious of the social dimension of morality. Consequently, any serious breach of the moral 

order has a social aspect believed to have adverse effects on the whole community (Mboyo, 

2014).Young women, particularly in rural areas, experience customary family pressures as 

gender-role stereotypes and societal discourses encourage them to get married early (Gudhlanga 

& Chirimuuta, 2012). These norms also penalize women who transgress them (Ogbogu, 2011; 

Makama, 2013). 

Discrimination against women stems from a combination of social, cultural, and 

structural factors. Together with concerns about access, gender equality requires addressing 

multiple oppressions such as the intersection between poverty, social-class, power, and race, all 

of which generate further disadvantages (Holmarsdottir, 2013). In contrast with the situation in 

primary and secondary education in sub-Saharan African countries, tertiary education has not 

benefitted from the attention required for success. Gender equality requires that multiple 

oppressions and concerns about access be addressed. 

The issue of gender inequality in higher education, in general, and S&T fields in 

particular, is a complex one. In this chapter, the focus has been on women in higher education 

and their struggles for equality, particularly in S&T disciplines. Gender inequality in S&T higher 

education is caused by a combination of several factors. On the one hand, gender stereotypes, a 

shortage of skilled, trained teachers and mentors, especially female role models, and the inability 

of governments to implement gender policies are contributing to this endemic disparity. On the 

other hand, gender roles assigned to men and women, psychological, attitudinal, and institutional 

factors; science curricula; biased instructional materials and teaching methods and socio-cultural 

obstacles contribute to the underrepresentation of women in S&T fields worldwide and 

intertwine to cause gender inequality in S&T higher education. 

To explain the factors that underlie gender disparity in S&T higher education, I have 

examined the issue from many perspectives (cognitive, attitudinal, institutional and socio-

cultural). Culture and patriarchy are often detrimental to gender-sensitive practices. Hence, 
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women continue to struggle for equality in S&T fields globally because of the many obstacles 

and constraints they face. This phenomenon is partly due to a power struggle in their daily social 

interactions, and so addressing structural inequalities in higher-education institutions necessitates 

a closer look at gendered experiences and power relations within such institutions. 

Leaders, policy makers, social activists, and foreign and local development agencies in 

sub-Saharan Africa have consistently expressed concern over women’s underrepresentation in 

higher education as a big stumbling block to social, economic, and political development. 

Women’s socio-economic contributions, their access to and participation in public decision-

making processes, as well as their overall contributions to socio-economic development, are 

more and more linked to obtaining tertiary-education degrees. Effective development strategies 

require the participation of both women and men on an equal basis.
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CHAPTER 3: OVERCOMING GENDER DISPARITIES IN S&T - GLOBAL 

STRATEGIES AND POLICIES 

Historically women have been excluded from access and from key decision-making 

processes in S&T disciplines. This exclusion, which has shaped and perpetuated gender 

inequalities in these disciplines, has been a product not only of cultural and historical factors but 

also of the patriarchal nature of S&T higher-education institutions favouring men. There is ample 

evidence that the underrepresentation of women in S&T education at the highest ranks of the 

academic profession is mainly the result of discriminatory practices and power imbalances 

(Beckman, 2014). 

Three decades of discussions have brought about the implementation of an array of 

strategies and policies at local, national, regional, and international levels to address gender-

inequality issues in the S&T fields. As a result of initiatives put in place to overcome gender 

inequality in higher education, specifically in S&T disciplines, in recent years there has been a 

modest increase in the participation of women in S&T education and workforce worldwide 

(Little & León de la Barra, 2009). 

In this chapter, I examine how gender and power are intertwined and contribute to gender 

inequality and the oppression of women. I then discuss the struggle for women’s empowerment 

and the strategies and policies that have been used to mitigate the negative impact of gender and 

power in education and workplaces. I highlight three main strategies for overcoming gender 

inequality in S&T higher education and empowering women globally: (a) consciousness-raising, 

(b) gender affirmative action, and (c) gender mainstreaming. The chapter concludes with a 

discussion of the challenges faced by institutions of higher education in the implementation of 

gender mainstreaming. 

3.1 Gender, Power, and the Struggle for Women’s Empowerment 

In many parts of the world, women and men are brought up to emulate feminine and 

masculine role expectations respectively, and those expectations require divergent approaches to 

power (Mendelberg & Karpowitz, 2016). Men are socialized to maintain self-discipline over 

their emotions, a characteristic which is expected of those in positions of power (Hey, 2011). 

Women, on the other hand, are raised to develop caring and nurturing instincts associated with 

subordination (Hey, 2011). The differences in male and female socialization affect the exercise 
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of power. As Mendelberg and Karpowitz (2016) have argued: “gender affects how power is 

instantiated, reinforced, or undermined when people exercise voice” (p. 24). Similar to gender, 

the concept of power has been of interest to several researchers, who have used various 

perspectives and conceptualizations to explain the phenomenon. Scholars investigating power 

relations have consistently been drawn to Foucault’s (1980, 1982) conceptualization of power. 

According to Foucault (1982), power is felt everywhere in the daily interactions between 

individuals or groups of people. It is unconsciously present in all volatile situations and impacts 

all social debates. Even though power is not permanent, it is likely to change based on 

circumstances (Foucault, 1970). Power is thus the daily drama of class struggle linked to 

different forces (Foucault, 1977): “power is the thing that says no, it is the super-ego; it is the 

prohibition that functions only alongside repression, renunciation” (p. v). Allen (2008) on the 

other hand perceives power in terms of oppression and domination. Oppression constitutes 

unequal daily interactions between individuals or groups of people based on stereotypical 

cultural beliefs, prejudices, and structural and hierarchical distributions of power (Allen, 2008). 

Rather differently the notion of domination refers to institutional or structural barriers that inhibit 

self-determination.  

Power also broadly refers to the ability, means, and capacity to act (Krane, Ross, Barak, 

Rowse, & Lucas-Carr, 2012). Sometimes power denotes force and strength, enabling one group 

of people to exercise dominance over other groups (Krane et al., 2012). Patriarchy, for example, 

is a complex form of power relations that legitimizes men’s domination over women. Even 

though “power is transactional, it always has costs and benefits for its holders” (Hey, 2011, p. 

212). In fact, different types of resources are associated with power. The most common examples 

are economic power, emanating from wealth, ownership of the means of production, and income, 

and positional power linked to a position of authority (Logan & Huntley, 2002, Naidu, 2010). In 

patriarchal systems, men hold positional power over women. 

Conceptualizations of power sometimes conceal or twist relevant evidence (Rolin, 2009). 

For example, workers afraid of losing their employment may choose to not testify against their 

boss, thus suppressing pertinent evidence. Husu’s (2001) empirical study of gender-based 

prejudices in academia revealed that it is oftentimes challenging for victims to report experiences 

of discrimination because such negative experiences are often emotionally and socially 

problematic for the accusers. Power relations often appear “as vehicles of domination when they 
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constrain an individual or a group’s choices in a way that is harmful to the individual or the 

group” (Rolin, 2009, p. 219). Moreover, various aspects of inequality and power generate 

domination and subordination within the social fabric (Rogers & Kelly, 2011). Power is 

sometimes monopolized and used by specific groups of people to obtain and maintain economic 

and social control (Corus & Saatcioglu, 2015). This alludes to Gramsci’s (1971) notion of 

hegemony, i.e., a coercive power emanating from the combination of values and norms imposed 

by dominant social forces. From a hegemonic perspective, the privileged group acquires power 

and preserves its dominance by propagating prevailing views, norms, and values throughout 

society. Ironically this dissemination of the dominant group’s perspectives is done with the 

consent of the marginalized group (Gramsci, 1971). For example, education is not only a 

dominant force for social transformation but also a useful tool for disseminating hegemonic 

values. 

While hegemony relates to the notion of marginalizing some groups and privileging 

others, it is not a fundamentally oppressive type of power (Sannino & Vainio, 2015). Thus, 

cultural hegemony is shrouded, subtle, and generally accepted as it is supported by predominant 

institutions (Angelique, 2012). Both privileged and marginalized groups simultaneously 

engender hegemony because “dominance based on consensus is a contradictory phenomenon 

that is historically constructed and thus bound to transformations” (Sannino & Vainio, 2015, p. 

508). The structure of higher education institutions emulates the notion of power. In fact, the 

hierarchical structure of higher education workforces suggests an archaic and institutionalized 

sexism (Tettey, 2010). Yet as Romero-Hall, Aldemir, Colorado-Resa, Dickson-Deane, Watson, 

and Sadaf (2018) have observed, in academia social and cultural discourses imposed by 

patriarchal norms generate male hegemony in S&T that suppresses women’s voices and subdues 

scholarship that threatens men’s dominance.  

Ironically, however, even though education may be at the root of some of the gender 

issues related to power differentials between men, women, and society at large, it also provides 

an opportunity for social development and heightened critical consciousness (Unterhalter & 

North, 2010). Highlighting the viewpoints and experiences of the powerless in university settings 

and enabling their voices to be heard is essential to the goal of social equality (Choo & Ferree, 

2010). Likewise the enactment of strategies counteracting patriarchal hegemony and bridging 
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longstanding gender gaps in higher education, particularly in S&T fields, are ways in which 

carefully crafted policy initiatives can engender progressive change. 

3.2 Gender Equality 

The concepts of equity and equality are often used interchangeably due to the fact that 

equity leads to equality. In circumstances where men and women have disparate needs, 

responsibilities, and access to resources, gender equity relates to promoting fairness and social 

justice in allocating resources and opportunities for women and men. Rather differently, equality 

refers to the normative equitable distribution of responsibilities, resources, and power across both 

genders. “While equality can often mean treating everyone the same, equity involves providing 

people with what they need in order to achieve equality”. (Baily & Holmarsdottir, 2015, p. 832) 

 In this study, even though the focus is on gender equality both equity and equality will 

be used because equality and equity intersect and interact. Gender equity requires access to and 

participation of girls and women in all educational, economic, social, and political structures 

(Baily & Holmarsdottir, 2015; Singh, 2011) through gender affirmative action. It also relates to 

processes of empowerment whereby women develop the capacity to become effective agents of 

their own transformation. It involves the acquisition of skills and knowledge in diverse 

economic, psychological, cognitive, and political dimensions (DeJaeghere & Wiger, 2013; 

Stromquist, 2006).  

International organizations associated with the United Nations (UN) and many non-

governmental organizations (NGOs) have long advocated for gender equality. The 1995 Fourth 

Conference on Women held in Beijing
6
 was a significant breakthrough in global efforts for 

women’s rights. This event was followed by the Convention on the Elimination of all Forms of 

Discrimination against Women (CEDAW)
7
, which laid the groundwork for advocacy for gender 

equality and women’s empowerment (Greenberg, 2009). Because it has been shaped by varying 

disciplinary and political perspectives (DeJaeghere & Wiger, 2013), the concept of gender 

equality has multiple meanings and has been the focus of several different approaches aimed at 

                                                           
6
 The Beijing Conference on Women was the Fourth World Conference on Women. Titled “Action for Equality, 

Development and Peace”, it was convened by the UN September 4–15, 1995, in Beijing (UN, 1995), 
7
 On 18 December 1979, the Convention on the Elimination of All Forms of Discrimination against Women 

(CEDAW) was adopted by the United Nations General Assembly. “CEDAW calls for the ‘adoption of temporary 

special measures aimed at accelerating de facto equity between men and women,” which is the definition of 

affirmative action.” (Appiah, 2015, p. 271) 
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enhancing the socio-economic status of women. The “women in development approach” (WID) 

has focused on the inclusion of women in economically productive activities (DeJaeghere & 

Wiger, 2013; Greenberg, 2009; Okeke-Ihejirika, 2009). The “gender and development approach” 

(GAD), on the other hand, has asserted the need to analyse and directly address institutionalized 

patriarchy and gender disparity (DeJaeghere & Wiger, 2013). According to the GAD approach, 

men and women should work together to address gender-equality issues (Greenberg, 2009). 

Accordingly the corresponding idea of “gender as socially constructed roles, responsibilities, and 

power [has moved] development thinking away from biological attributes (sex)... toward looking 

at how men and women relate to one another” (p. 51).  

Another way of considering gender disparity has been through the capabilities approach 

which has been referred to “a broad normative framework for the evaluation and assessment of 

individual well-being and social arrangements, the design of policies, and proposals about social 

changes” (Robeyns, 2005, p. 94). Capabilities consist of functions that an individual can perform 

as a result of available opportunities (Boni & Walker, 2013; Sen, 1999, 2009). From this 

perspective human well-being is dependent on the possibilities of what one can be, what one is 

capable of doing, and the exercise of one’s capabilities (Nussbaum, 2011; Walker, 2015; Wilson-

Strydom, 2015). These different interpretations of gender equality are often sources of debate.  

Nonetheless, “the use of multiple discourses suggests that specific local adaptations of WID, 

GAD, and capabilities-based approaches may all be useful in the work toward gender justice” 

(DeJaeghere & Wiger, 2012, p. 557). These approaches inform the meaning of gender equality in 

different contexts. Substantive equality necessitates the elimination of obstacles that restrain 

women’s access to resources and services and the limitation of power differentials between men 

and women while promoting women participation in decision-making. In education, for instance, 

the notion of gender equality extends beyond access to educational opportunities and the quality 

of education. In S&T fields, therefore, gender equality is a goal that connects the empowerment 

of women and the elimination of gender disparities.  

3.3 Strategies and Policies Used to Address Gender Inequality in S&T Higher Education 

Fair distribution of public goods such as education is contingent upon how the problem of 

inequality is understood by policy actors, as well as those in political power, and the degree to 

which they have the political will to tackle the challenge of gender inequality (Molla, 2012). 
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That being said, adherence to various international agreements aimed at improving education, 

particularly girls and women’s education in S&T programs does require policy initiatives. 

Policies, however, are largely political in nature. They derive from the assumptions, values, and 

claims of decision-makers that are revealed in the extent to which policy formulation translates 

into subsequent action or inaction (Molla, 2012).  

In addressing major social problem such as gender inequality in higher-education S&T 

disciplines, three sequential processes generally occur.  These are: (a) consciousness-raising, (b) 

affirmative-action, and (c) mainstreaming.  Below I shall elaborate on each of these approaches 

towards the promotion and enhancement of gender equality in S&T higher education. 

3.3.1 Consciousness-Raising 

Consciousness-raising has been an important means of instigating social change (Kelland, 

2016). This is because, as patriarchy is often ingrained in social and educational institutions, 

there is a need for a change of mentalities and behaviours (Stromquist, 2013). Gender 

consciousness-raising through education, advocacy, popular media, and public demonstrations 

has been a vital catalyst for policy formulation and implementation. The creation of advocacy 

groups has also been a common way of raising consciousness about gender issues in S&T. In the 

sub-Saharan African context, Machira (2013) has called for development practitioners such as 

NGOs and advocacy groups such as the Forum for African Women Educationalists (FAWE)
8
 

and the African Women in Science and Engineering to promote, encourage, and help girls and 

women to pursue education to the highest level, especially in S&T. The role of such advocacy 

groups are especially useful in rural areas in sub-Saharan Africa where girls and women are 

mostly subjected to patriarchal and other discriminatory cultural practices that hinder their 

formal education (Dlamini & Adams, 2014; Unterhalter & North, 2010). 

The dissemination of research on gender has further helped to raise global awareness 

about gender inequality and facilitate increased participation of girls and women’s education. As 

well, the creation of university research units devoted to women and girls in science has 

enhanced research efforts while helping to sensitize, motivate, and encourage young girls to 

consider careers in S&T. A typical example of such a research unit is "la Chaire Marianne-

                                                           
8
 FAWE is a pan-African non-governmental organization founded in 1992 by five women ministers of education to 

promote the education of girls and women in sub-Saharan Africa by making sure they have access to schools and are 

able to complete their studies and fulfill their educational aspirations (FAWE, 2005).  
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Marechal" (Varin, Dionne, Bernard, Lacroix, & Riopel, 2008, p. 117) in Quebec that actively 

promotes girls and women’s participation in S&T. These research units can also help to reduce 

stereotypes and biases that hinder recruitment and retention of girls and women in S&T.
9
 

Nevertheless, in much of sub-Saharan Africa, “while there has been progress in raising 

awareness and challenging gender stereotypes in the media and popular culture, as well as in 

engaging men as partners, the battle to change the mindset is still far from won” (Ndulo & 

Grieco, 2009, p. 2). 

3.3.2 Affirmative-Action  

While being aware of an issue is an important step towards change, it does not necessarily 

mean that all stakeholders will take actions to change their views, ways of life, and behaviours. 

Oftentimes, “males publicly support equity, but behind closed doors work to promote the 

interests of the boys’ club, while women are put in their place, in the kitchen where they belong” 

(Dlamini, & Adams, 2013, p. 128). Without full commitment, the required change of habits and 

practices are unlikely to take place. Beyond consciousness-raising, concrete actions are 

imperative. 

 Affirmative-action approach is ordinarily adopted by institutions and workplaces trying 

to remedy past discriminatory practices while promoting racial, ethnic, and gender inclusiveness 

(Resnik, 2005). In efforts to foster inclusive education, many countries have introduced 

affirmative-action programs by giving preferential admission to education for groups that have 

consistently faced discrimination (Bertrand, Hanna, Sendhil, & Mullainathan, 2010). Similarly, 

employers have introduced equal-opportunities clauses in their human-resource policies so as to 

diversify their workforce. The creation of equal opportunities related to gender is designed to 

eliminate obstacles, biases, prejudices, and gender stereotypes that impede women’s 

participation in formal economic activity.  

In education, three main approaches to affirmative action have been used for student 

admission and staff recruitment: (a) quota systems (b) preferential treatment, and (c) outreach 

programs (Oppenheimer, 1996; Resnik, 2005). A quota system allots specific percentages for 

disadvantaged groups so as to admit desired numbers of candidates into various university 

                                                           
9
 A typical example of such a research unit is the Chaire Marianne-Mareschal (Varin, Dionne, Bernard, Lacroix, & 

Riopel, 2008) in Quebec, which actively promotes women and girls and women’s participation in S&T. 
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programs based on gender, ethnic group, race, or other criteria. For example, Bertrand et al. 

(2010) have indicated, in state-controlled colleges in India, more than 50% of admission spaces 

have ordinarily been allotted to members of lower-caste groups.  Somewhat similar to a quota 

system, preferential treatment identifies specific criteria of particular groups as a key basis for 

candidate selection. Rather different are outreach programs
10

 that inform and encourage targeted 

groups to apply to an educational institution or program (Resnik, 2005). Overall, affirmative-

action policies have been used successfully in many parts of the world to increase admission 

rates of disadvantaged groups in higher-education institutions and to promote a diverse 

workforce.  

There are numerous well documented examples of gendered affirmative action policies. 

Peterson’s (2011) study of gender-mix policy (a form of preferential treatment) in Sweden 

revealed it to be an efficient means to increase the relative number of female senior managers in 

higher education. The policy stipulated that “management teams (vice-chancellors and pro-vice-

chancellors, deans and pro-deans) should be composed of at least one woman and one man, 

thereby creating gender-balanced teams” (Peterson, 2011, p. 622). Swedish higher education has 

set a quota of 40% for women in all academic positions and committees. Consequently, when 

applications for these positions are scrutinized, the sex of candidates is an essential criterion. 

Without this gender-mix approach to appointments, it is likely that men would have continued to 

dominate in the name of academic meritocracy (Peterson, 2011). The gender-mix policy has 

helped to increase the percentage of women managers in Swedish higher-education institutions 

dramatically between 1990 and 2010: it rose by 30%. Table 3.1 below provides more detailed 

information on the increase of the percentage of women managers within 20 years. 

 

 

 

 

 

 

                                                           
10

 “An outreach program is method for increasing the diversity of the pool from which selections are made, such as 

informing minority students about a college or university and its admissions requirements; programs to encourage 

minority students to attend college; and programs that encourage women or minority students to consider careers in 

math, science, or the professions” (Resnik, 2005, p. 78). 
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Table 3.1 Percentage of women in management Positions in Sweden, 1990 & 2010 

Position 1990 2010 

Vice-chancellor 

 

14% 

 

43% 

 Pro-vice-chancellor 19% 60% 

Dean 3% 31% 

Pro-Dean 0% 46% 

Note. Adapted from “The gender mix policy: Addressing gender inequity in higher education 

management” Peterson (2011). 

A similar study done by Lucht (2016) examining policies aiming to address gender-

equity issues in S&T higher education and research also revealed positive results. Contrary to the 

widespread assumption that graduate physics programs and the S&T research workforce are 

generally male-dominated, the author’s ethnographic case study of a physics laboratory in a 

German technical university found more women than men at the PhD and postdoctoral levels. 

Three main factors contributed to the high level of female participation:  (a) policy initiatives 

aimed at promoting gender equity in science; (b) organizational aspects exhibited by the research 

community under investigation; and (c) a more open-ended professional culture of physics. The 

study revealed that gender equity policies of the physics laboratory fostered recruitment and 

organizational norms that encouraged interactions between women and men of different 

educational and professional backgrounds (Lucht, 2016).  

A further example of affirmative action is recounted by Bertrand et al. (2010) who 

investigated a program that sought to extend opportunities and raise income for lower-caste 

groups, including females, in engineering colleges in India. Contrary to the arguments of some 

critics that the affirmative-action program would displace some groups of students to the benefit 

others, the study showed that affirmative-action policies were actually successful measures for 

simultaneously increasing diversity and allocating resources to relatively disadvantaged families. 

Similarly, in 2012 at the University of Brazilia, 20% of the admission slots were set aside for 

students who self-identified as Black (Francisa & Tannuri-Pianto, 2012). After comparing 

displaced and displacing applicants, the authors noted that racial quotas had been somewhat 

useful in improving equity. However the findings also revealed that the scale and scope of 

redistribution were insufficient, suggesting that the majority of Brazilians had little chance of 

attending college. Although the affirmative-action policies had been instrumental in promoting 
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equity: however, more still needed to be done to give access to many more disadvantaged 

students. 

In sub-Saharan Africa, affirmative action approaches in higher education institutions have 

been formally adopted as a part of a revitalization process focusing on inclusion and increased 

quality, access, and equity (Singh, 2011). Yet the affirmative-action policies implemented by 

many African institutions of higher education have generally had limited effect and are nowhere 

close to creating the levels of inclusion required, considering the magnitude of the systemic 

inequities in the institutions and society at large (Singh, 2011). This was exemplified in 

Zimbabwe when the central government introduced a policy of universal education that 

prohibited gender discrimination in education while promoting gender-inclusive policies and 

procedures. A study conducted to assess the gender responsiveness of the curriculum in 

Zimbabwe revealed that the effect of the policy on the admissions of female students had been 

limited and that the proportion of new school entrants remained largely unchanged (Gudhlanga, 

Chirimuuta, & Bhukuvhani, 2012). 

One weakness of using only affirmative action as a means of reducing gender 

discrimnation is that disadvantaged groups who are admitted into programs as a result of 

affirmative-action policies are often expected to assimilate without any attempt being made to 

address the institutional and social factors that may have been the root causes of the gender 

disadvantage in the first place (Wilson-Strydom, 2011). This was the case in Zimbabwe where 

institutional notions of gender and gender equity were misplaced, leading to limited achievement 

of the objectives (Chauraya, 2014). While the affirmative action policies led to an increase in the 

number of students admitted into the universities, those benefitting from the policies felt socially 

excluded and stigmatized. This led to the realization that greater emphasis on consciousness-

raising should precede, or at the very least follow, affirmative action policies. While gender 

affirmative action has been successful in helping attain gender parity
11

 in most cases, it is clear 

that it is not the strongest or only approach to solving the problem of gender inequality in 

educational institutions or in workplaces. 

                                                           
11

 Gender parity relates to an equal representation of males and females in a specific context. 
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3.3.3 Gender Mainstreaming 

While gender affirmative action measures can be successful in increasing educational and 

employment opportunities for women on a short term basis, they rarely resolve deep-rooted 

gender stereotypes (Peterson, 2011). Increasing the number of women in power positions will 

not automatically effect the transformation of entrenched structural and cultural barriers 

Peterson, 2011; Stromquist, 2013). Gender-equality interventions require more than just 

admitting students or recruiting staff into programs. Instead, for sustainable change a focus must 

be on gender mainstreaming that denotes the realization of gender equality across all social, 

economic, and political sectors. Gender mainstreaming in effect aims at the full-fledged 

transformation of deep-rooted values and relationships that are fostered by patriarchal power and 

privilege (UNESCO, 2002). It is “a process of assessing the implications for women and men for 

any planned action in legislation, policies or programs, in any area and at all levels with the 

ultimate goal of achieving gender equality” (Assefa, Nigussie, & Zelele, 2013, p. 65). In so 

doing, it incorporates normative gendered assumptions, processes, and intended outcomes in 

policy development and implementation (Karlsson, 2010; Unterhalter, 2007). It encompasses 

social justice and the promotion of gender equality within institutions (Hlalele & Alexander, 

2012). This requires access and participation of girls and women in all educational, economic, 

social, and political structures. 

In recent years, particular attention has been paid to gender mainstreaming in workplaces, 

with appeals for women’s rights and equal pay for equal work as well as labour market equality, 

child care issues and work/family balance (Berggren, 2011; Herman & Lewis, 2012). This has 

implications for employment in S&T fields, with calls for the improvement of recruitment 

processes and the provision of mentors to guide and advise new employees regarding how to 

achieve a balance in work/family life situations. This emphasis of family-friendly policies are 

essential for gender mainstreaming so that women are enabled to pursue S&T careers while 

accommodating the needs of family life (Weisgram & Diekman, 2014). This is reflected in 

policies that facilitate the possibilities of men as well as women to take time off the job to care 

for their children. Such policies have been enacted by the National Science Foundation (NSF) in 

the U.S. and the Natural Sciences and Engineering Research Council (NSERC) in Canada 

(Weisgram & Diekman, 2014). This has resulted in increased female participation in the S&T 

workforce and in university graduate programs. In Canada, for example, the total number of 
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women enrolled in S&T programs increased from 3% in 1975 to 20% in 2009, while in 

Germany, in 2014, 9.4% of all professorships in physics were held by women in comparison to 

2.7% in the year 2000 (Lucht, 2011). In education more broadly, gender mainstreaming entails 

the inclusion of women’s and men’s experiences in the design, implementation, monitoring, and 

evaluation of educational policies and programs, equal opportunities for girls and boys, the 

production of gender sensitive curricula, and the full adoption of gender sensitive teaching 

practices (Tiessen, 2005).  

According to the model developed by Rummana et al. (2011) for effective gender 

mainstreaming (Figure 3.1), it is necessary to integrate gender in all aspects of institutional 

programs, procedures, and practices. Institutional capacity building should be addressed through 

mentoring programs and regular assessment of gender issues. Additionally, stakeholders have to 

be informed and conscious of gender issues. 

 

 

 

 

 

 

 

 

 

 

 

Figure 3.1. The gender mainstreaming model 

Adapted from “A model for mainstreaming gender perspective in engineering education in 

Bangladesh: Some recommendations”. (Rummana, Ferdaus, Rashid, & Chowdhury, 2011, p. 

1190) 

In order to ensure the sustainability of gender mainstreaming, decision-makers and all 

stakeholders have to acknowledge the centrality of gender as a social and institutional construct 
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and agree to work together for gender equality, and ideally gender expertise should be involved 

in all stages of policy formulation and implementation. 

Not all gender-mainstreaming policies in the workplace have been fully enacted as 

intended. Indeed, there are numerous instances where the rhetorical mainstream policies are far 

from the expected outcomes. For example, Stratigaki (2005) has referred to lack of political will 

and the hierarchical structure of the European Union (EU) legislative and administrative 

processes that resulted in poor implementation of gender-mainstreaming strategies in EU 

countries. In South Africa, Karlsson’s (2010) study of a gender-mainstreaming strategy in one 

provincial education department shed light on how difficult it has been for the South African 

Department of Education to mainstream gender at the local level. The challenge arose from the 

fact that the technical interventions associated with the policy were considerably hampered by 

lack of resources and, particularly, by an inadequate policy framework (Karlsson, 2010). This 

has been a common occurrence in many developing countries, particularly those that have 

ratified international policy interventions such as MDGs, EFA, SDGs, and CEDAW, but have 

fallen short in providing the trained human resources and financial support necessary to move the 

gender-mainstreaming agenda forward (Karlsson, 2010). 

A similar study conducted by Morley (2010) in two higher-education institutions in 

Ghana and Tanzania demonstrated that the implementation of policies designed to foster gender 

mainstreaming often fail to “address the micro-level relays of gendered power that continue to 

subordinate women” (p. 547). Such outcomes bring about contradictions and tensions as women 

continue to experience discrimination in their daily interactions. As a result, gender 

mainstreaming interventions are reduced to tokenistic representations of women in higher 

education environments, while female students and staff continue to face discriminatory 

practices (Morley, 2010). While leaders frequently endorse declarations and conventions 

espousing the notion of gender mainstreaming, too often they are unwilling or unable to follow 

up with the necessary apparatus for implementation. Consequently, the practical 

“implementation, monitoring and evaluation of gender policies, programs, and activities continue 

to elude those charged with the responsibilities of accounting to the public as the gap between 

policy and practice widens” (p. 2). 

Gender mainstreaming is a complex undertaking. Major obstacles and limitations to 

gender mainstreaming include: “ineffective institutional and policy implementation agencies, 
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cultural, traditional practices and patriarchal dominance, low conscious participation of women 

in decision-making …, lack of adequate resources…weak monitoring” (Assefa, Nigussie, & 

Zeleke, 2013, p. 67). Moreover, well-articulated objectives often do not necessarily lead to 

successful gender mainstreaming at the organizational and institutional levels. To be successful 

and sustainable, gender mainstreaming policies must address substantial challenges by ensuring 

that sufficient resources and political will are available for policy implementation at all levels 

(Langeveld, Vijfhuizen, & Gondwe, 2012). In addition, there is need for a solid knowledge base 

of context specific gender issues. This is especially critical for higher education in sub-Saharan 

Africa. While the global community has faced the challenge of access and inclusion of women in 

S&T higher education and workforce, sub-Saharan African universities face not only gender-

disparity challenges but also a paucity of research output that denounces the phenomenon and 

suggests effective solutions.  

Teferra (2015) suggests that “Africa's contribution to global knowledge production has 

long been pegged at less than 1%” (p. 93). The limited financial and technical resources, the 

paucity of journal subscriptions and the heavy teaching loads seem to have contributed to this 

scarcity (Maclure, 2006). African institutions need strong research capacity. Overcoming the 

shortage of research entails training individuals at various levels in the research process and 

providing the funding required for building a more robust research capacity. The purpose of this 

dissertation on gender-related challenges in S&T higher education in Ghana is to address this 

knowledge gap.   

The chapter specifically focused on strategies that have been used to overcome gender 

inequality in S&T fields, particularly in higher education and in the workplace, and have 

achieved concrete outcomes. The chapter concludes with an analysis of the challenges to positive 

results in gender mainstreaming. Given the small increases in enrolment in S&T programs, 

especially in sub-Saharan African countries, the need exists to take action that will help reduce 

the gender gap in S&T higher education while promoting women’s empowerment. Hence, the 

struggle for women’s empowerment continues. 

I started the chapter by describing the concept of power and how it leads to domination 

and oppression. The issue of gender discrimination has been debated globally over the years, and 

laws have been passed in many countries, yet there has only been limited progress to date. 

Solutions to gender inequality have also been discussed, with emphasis on the need for 
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promoting gender equality leading to women’s empowerment. I discussed the various policies 

and procedures put in place at international, national, local, and institutional levels to overcome 

the problems of gender disparity in higher education, particularly in graduate S&T education. 

The factors that militate against effective gender mainstreaming include lack of 

awareness of gender issues and lack of political will. Decision-makers and all stakeholders have 

to admit that gender is an issue and agree to work together for gender equality. Furthermore, 

gender equality has multiple meanings depending on the situation, the institutional culture, and 

the decision-makers. Different theories require different foresight, and such views shape 

institutional efforts to address gender disparity. It is important that gender expertise be involved 

at all stages.
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CHAPTER 4: WOMEN IN S&T HIGHER EDUCATION IN GHANA 

In contrast with most other sub-Saharan African countries, Ghana’s system of higher 

education has experienced tremendous growth in enrolment over the past 10 years (Morley, 

2010; Effah, 2011; Atuahene & Owusu-Ansah, 2013). Yet despite the tremendous surge in 

enrolment, full gender parity has not been reached, especially at the graduate level. A large 

number of women who would be eligible for graduate education do not have access and are thus 

excluded from the formal socio-economic sector. In addition, those women who are able to gain 

access to higher education often tend to opt for humanities and social sciences rather than S&T 

disciplines. This has exacerbated gender inequality in S&T fields at tertiary institutions. To gain 

a better understanding of the situation, I review below existing information on Ghana and its 

education system. 

Chapter 4 begins with an overview of Ghana highlighting its population, administrative, 

political, economic, and social contexts. Although this study focuses on S&T higher education in 

Ghana, the nature of the education system at the elementary and secondary levels has serious 

implications for more advanced levels: secondary schools admit primary school graduates, and 

institutions of higher education recruit secondary school graduates. Hence, the chapter shows the 

evolution of the current education system from primary to higher education, paying particular 

heed to obstacles faced by Ghanaian women in the pursuit of higher education, mainly in S&T 

disciplines. I conclude the chapter by stating the research questions.  

4.1 Ghana: The Geographic, Socio-economic and Socio-cultural Contexts 

Ghana, formerly the Gold Coast, is located in West Africa, bordering the Gulf of Guinea 

(the Atlantic Ocean) to the south. It is bordered by Burkina Faso to the north, Côte d'Ivoire to the 

west, and Togo to the east. Ghana was the first sub-Saharan African nation to attain 

independence from Britain in 1957. It became a republic in 1960, paving the way for other 

African colonies to follow the same path (Boateng, 2015; Lindow, 2011).  
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Figure 4.1. Administrative Map of Ghana 

Adapted from Academia Maps, World Map Online 1998-2018, 1-World, LLC (2018) 
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Administratively, the country is organized into 10 regions (see Figure 4.1 above) and 138 

districts. The 10 main regions are the Ashanti region, the Brong-Ahafo region, the Central 

region, the Eastern region, the Greater Accra region, the Northern region, the Upper East region, 

the Upper West region, the Volta region, and the Western region (CIA, 2015). The Southern, 

Eastern, and Ashanti regions are densely populated. The Ashanti region, with its capital Kumasi, 

is currently the second most urbanized in the country, after the Greater Accra region whose 

population is 87.7% urban. The Northern, Upper West, and Upper East regions are mostly rural 

with sparse educational and economic development. Only 10% of the population of the Northern 

region resides in urban centres, reflecting internal migration to the south of the country and a 

pattern of development that has favoured the south over the north (US Library of Congress, 

1994). Urban areas in Ghana have customarily been supplied with more amenities—such as 

educational institutions, government offices, and private-sector institutions providing 

employment opportunities to citizens—than rural locations (GSS
12

, 2014). In 1988, in line with 

the government’s decentralization policy, district assemblies were created to transfer power and 

devolve development responsibilities from the centre to local levels (Manuh, Gariba, & Budu, 

2007). The Ghanaian economy is predominately agrarian with 46% of the population living in 

rural areas. Agriculture employs more than half the population on a formal and informal basis 

and accounts for almost half of the country’s gross domestic product and of export earnings 

(CIA, 2015). 

Ghana’s population is relatively young, with an estimated 57% of the population under 

the age of 25, and an even division along gender lines (CIA, 2015). Traditionally in Ghanaian 

society women’s primary role was to give birth, raise children, and care for household needs 

(Frimpong-Kwapong, 2008; Alhassan, & Odame, 2015). Early marriage, common under 

customary law, was often arranged or agreed upon by the fathers and other senior kinsmen of the 

prospective bride and bridegroom. This type of arrangement is still prevalent in the northern 

parts of the country. In the informal economic sector, Ghanaian women work as small retailers 

and farmers. In rural areas of Ghana where non-commercial agricultural production is the main 

economic activity, women till the land to provide food for the household. Overall, women’s 

annual income is far less than that of men who are generally deemed to be the main bread-

                                                           
12

 The Ghana Statistical Service (GSS) is a government institution that is mandated to collect, collate, assess, and 

disseminate official statistics on Ghana (Ezebuiro, 2018) 



       
 

WOMEN IN SCIENCE AND TECHNOLOGY IN HIGHER EDUCATION IN GHANA     51 

winners. While there has been considerable improvement in the standard of living of Ghanaian 

women over the past several decades, the prevailing division of wealth along gender lines 

continues to relegate them into positions subordinate to men. 

4. 2 Evolution of the Educational System 

4.2.1 Primary to Secondary Education 

Education in Ghana, both formal and informal, is highly cherished and honoured, and has 

long been regarded as an essential means for improving the lives of individuals (Darkwah, 2010). 

The evolution of education in Ghana since its early days in the 19
th

 century has involved all 

levels from preschool, primary, secondary, and teacher training to higher education. In the past 

decade, Ghana's spending on education has been between 30% and 40% of its annual budget 

(Akyeampong, 2010). Missionaries introduced formal education to Ghana in the 18
th

 century, 

and the British colonial government expanded and administered from the late 19
th

 century to the 

middle of the 20
th

 century (Darkwah, 2010). On achieving independence in 1957 “the newly 

independent government saw in education the keys to social and economic development” 

(Akyeampong, 2010, p. 1). Accordingly, the government of Kwame Nkrumah
13

 legislated free 

universal primary education and devoted particular attention to promotion of girls’ education 

(Adu-Gyamfi, Donkoh, & Addo, 2016; Asare-Bediako, 2014). Despite numerous bouts of 

political turbulence, successive governments in Ghana have continued to recognize the crucial 

role of education in the country’s socio-economic development (MoE, 2013). Accordingly, 

measures have been and continue to be taken to expand education at all levels. The Ministry of 

Education (MoE) has overall responsibility for education-sector policy, planning, and monitoring 

(MoE, 2012). Education delivery and implementation are mandated to ministries, departments, 

and agencies such as the MoE and Ghana Education Services (GES) at the primary and 

secondary levels (UNCTAD, 2011). Additionally, in the last two decades, the government of 

Ghana has engaged in UNESCO to coordinate Education for All (EFA) campaign and the UN‘s 

Millennium Development Goals (MDGs) (UN Report, 2012). At the end of the implementation 

period for MDGs in 2015, reports revealed that, generally, some progress has been made. Ghana, 

                                                           
13

Dr. Kwame Nkrumah was the first president of Ghana after independence. He was overthrown in 1966, just a few 

years after his inauguration (Akyeampong, 2010). 
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like many developing countries, managed to reduce gender disparity in primary school enrolment 

across all regions of the country. Nonetheless, considerable inequities still exist, particularly in 

the Northern and Upper regions of the country (UN, 2015b).  In 2015, the government of Ghana 

endorsed the UN SDGs. Supported by numerous multilateral and bilateral international aid 

organizations and a multitude of international NGOs, the government is working in collaboration 

with civil society organizations and the private sectors in efforts to realize the SDGs (UNCG
14

, 

2017).  

The present structure of formal education, which starts at the age of six years, requires six 

years of primary education, three years of junior secondary school, three years of senior 

secondary school, and four years in university. Secondary school students who pass the West 

African Secondary School Certificate Examination (WASSCE) have the option to attend 

polytechnics, teachers training colleges, or other tertiary institutions (Adu-Gyamfi, Donkoh, & 

Addo, 2016). Despite the progress made over the years, many girls in Ghana are still not in 

school due to poverty and gender discrimination (UN, 2015b). In rural areas in Ghana, only 29 % 

of women are literate compared to 52 % for men (Mabokela & Mlambo, 2015), and low socio-

economic status is correlated with low school attendance rates. As Figure 4.2 below shows, there 

is virtually no gender gap at lower secondary levels of schooling between students from high-

income and middle-income families. However, there was an 8% difference between male and 

female children of parents in the low-income bracket. In fact, the percentage of female students 

from low-income families was 35% compared to 46% for male students in the same income 

bracket. In contrast, there was no difference between the attainment of male and female students 

(95%) from high-income families. It is evident that more children from high-income families 

tended to complete lower secondary school compared to students whose parents were poor. 

Moreover, parents with higher education and higher socio-economic status were more likely to 

send both their sons and daughters to school. 

                                                           
14

 The UN Communications Group (UNCG) is the joint communication platform for UN agencies working in Ghana 

(UNCG, 2017). 
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Figure 4.2. Gender distribution of lower secondary school completion in Ghana in 2016 

Adapted from “Working for a world free of poverty: Gender data portal – Ghana” (World Bank 

2018a).  

In addition, as revealed in Figure 4.3 below, the gender gap was insignificant at the 

primary level, marginal at the secondary level, and pronounced in favour of male students at the 

tertiary level. The distribution of enrolment percentages varied from 87.81% in primary school to 

9.24% in higher education for females compared to 87.00% in primary school and 15.13% in 

higher education for males. It is important to note that the gender gap was virtually nonexistent 

at the primary level. However, at the tertiary level, the participation of males (15.13%) was much 

higher than that for females (9.24%). This suggests that more girls than boys drop out of school. 

Indeed, the dropout rate for girls increases with each additional year of education. 

 

Figure 4.3. Gender distribution of primary, secondary and tertiary education in Ghana in 2013 

Adapted from Ghana Commonwealth of Learning, UNESCO (2015a) 
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4.2.2 Tertiary Education  

Tertiary education in Ghana dates back to the early 1940s during the era of British 

colonial rule (Atuahene & Owusu-Ansah, 2013). At the time of independence in 1957, the 

country had only one university and a handful of secondary and primary schools. Like many 

former British colonies in sub-Saharan Africa, Ghana adopted the British model it had inherited 

(Tagoe, 2011). This higher education system—historically created to educate men who would 

offer administrative assistance to the colonial government—became the prototype for the modern 

university in Ghana (Assié-Lumumba, 2006). The prevailing consensus is that universities play a 

pivotal role in the country’s development by making it possible to develop human capital in 

critical areas such as health, agriculture, and engineering by contributing to social development 

and well-being (Arthur & Arthur, 2016). Hence, “the demand for higher education in Ghana, as 

in most African countries, has been high” (Manuh, Gariba, & Budu, 2007, p. 31). 

The National Council for Tertiary Education (NCTE) was established in July 1993 by an 

act
15

 of the Ghanaian Parliament, aiming to foster the expansion of tertiary education while 

providing leadership in the direction, functions, role, and relevance of Ghanaian higher 

education. In 2012–2013, over 270,000 students in Ghana’s tertiary institutions
16

 were enrolled 

in undergraduate, graduate, certificate and diploma programs in a full range of academic and 

professional fields (NCTE, 2014). The National Accreditation Board has accredited 21 private 

institutions to award bachelor’s degrees. Although enrolment totals less than 5,000, but these 

institutions are expected to become a recognized force during the next decade (NTCE, 2014). 

Ten public polytechnics offered three-year higher national diplomas in applied business and 

technology fields (NTCE, 2014). A number of polytechnics have obtained accreditation to offer 

                                                           
 

 
16 The accredited public universities are: 

 University of Ghana at Legon, Accra 

 Kwame Nkrumah University of Science and Technology, Kumasi 

 University of Cape Coast 

 University of Education at Winneba 

 University of Development Studies, Tamale 

 Ghana Institute of Management and Public Administration/Greenhill College, Accra 
 



       
 

WOMEN IN SCIENCE AND TECHNOLOGY IN HIGHER EDUCATION IN GHANA     55 

Bachelor of Technology degree programs. At the same time, teacher training colleges have been 

upgraded to provide higher level of teacher training up to a diploma level (Effah, 2011).  

Presently, Ghana has 18,530 primary schools, 8,850 junior secondary schools, 900 senior 

secondary schools, 28 teacher training colleges, 20 technical institutions, four diploma-awarding 

institutions, six public universities, and over 15 private universities in addition to 12 

polytechnics, serving a population of almost 30 million Ghanaians. It is evident as well that 

substantial progress has been made to improve girls’ access and participation in education, 

mainly at the primary and secondary levels, over the last 20 years. Entrance to universities 

depends on results in the WASSCE following completion of senior high school. Tertiary 

education admission is highly competitive in Ghana, especially in fields such as medicine, 

engineering, law, and pharmacy. Female enrolment in tertiary education has experienced a 

modest increase but has not really benefitted from the increases in enrolment at the primary and 

secondary levels. Although Ghana has endorsed SDG5 (gender equality and women’s 

empowerment), neither gender equality nor women’s empowerment has been achieved in 

Ghana’s system of higher education.  Girls and women continue to struggle for access to formal 

education, particularly in S&T fields.  

4.3 Gender Inequality in S&T Higher Education in Ghana 

While the fee-free compulsory education policy initiated by Nkrumah made it possible 

for women to progress to tertiary education, the gender inequality in the Ghanaian education 

systems that started since the independence of the country has continued till today. From its 

inception, formal education in Ghana has been gender-biased (Darkwah, 2010). As Table 4.1 

shows, even though the rate of female participation in tertiary education has increased steadily 

over the years (from 2008 to 2016) and more than doubled in the past eight years, increasing 

from 5.15% in 2008 to 13.37% in 2016, the ratio of women’s enrolment currently lag far behind 

that for men. In fact, in 2014, women represented 12.70% as opposed to 19.14% for men in the 

same year (UNESCO, 2018).  
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Table 4.1 Gender distribution of students in higher education in Ghana from 2008-2016 

 2008 2009 2010 2011 2012 2013 2014 2015 2016 

Total 8.63 9.01 - 12.09 12.23 14.39 15.96 16.23 16.07 

Female (%) 5.15 6.67 - 8.99 9.27 11.10 12.70 13.23 13.37 

Male (%) 12.16 11.38 - 15.20 15.17 17.61 19.14 19.13 18.65 

Note: Adapted from Sustainable development goals by country – Ghana, UIS-UNESCO (2018). 

In addition, girls and women originating from poor backgrounds and those living in rural 

areas have the most difficulty accessing higher education in Ghana, part due to high perceived 

opportunity costs and traditional views concerning the appropriate role of women as wives and 

mothers (Atuahene & Owusu-Ansah, 2013). This relates to power relations between Ghanaian 

males and females and traditional norms and values that strongly encourage women to fully 

embrace the gendered role assigned to them (Acheampong, 2014). The patriarchy of Ghanaian 

society affects S&T fields in education especially (Boateng, 2015; Chege, 2011). While 

successive governments have paid lip service to the promotion of girls’ education, women in 

traditional Ghanaian society have not been encouraged to embrace science at all levels of the 

educational system (MEST, 2010). This has created a substantial gap in the ratio of women 

involved in the learning, teaching, and the practice of S&T and related fields as compared to 

their male counterparts.  

As indicated in Table 4.2, the gender-disaggregated statistics reveal undergraduate level 

enrolment of women as being only 16% of total admissions at the undergraduate and graduate 

levels at the University of Mines and Technology (UMT) for the academic year 2011–2012. The 

number of female students in the undergraduate mathematics program was the lowest (five 

percent) of all nine departments studied. In fact, no woman was a candidate at the master’s level, 

and only one female student was admitted into a doctoral program. Similarly, a study undertaken 

by Boateng, Bensah, and Ahiekpor (2012) at the Chemical Engineering Diploma program in 

Ghana revealed that female enrolments from 2007–2008 to 2010–2011 were consistently under 

13 % of the total enrolment.  
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Table 4.2 Gender distribution of students in S&T higher education by faculty, UMTG: 

2011-2012  

Note. Adapted from “Enrolment regimes and gender differences in University of Mines and 

Technology: Implication for gender– equity discourse in multinational Ghanaian mines” (Rufai 

& Mohammed-Aminu, 2016). 

Higher education builds the human resources capacity and impacts the labour market. A 

shallow pool of competent university graduates in a specific field translates into a scarce 

workforce in that field. Consequently, gender inequality in S&T education generally leads to 

gender inequality in the S&T workforce. Given the fact that a limited number of women are 

trained in the S&T field in Ghana, it is obvious that only a few women are recruited into the S&T 

workforce. As Table 4.3 below demonstrates, Ghanaian women have not acquired the required 

skills for S&T related employment due to their lack of education in the field. Sometimes, gender 

bias in hiring also contributes to the underrepresentation of women in the S&T workforce. This 

is evident in the scanty representation of women in the mining field in Ghana. In fact, women 

 Undergraduate Masters PhD 

Faculty/Department Male Female Male Female Male Female 

Mineral Resource Technology       

Geomatic Engineering 43 10 4 0 0 0 

Geological Engineering 50 10 12 0 1 0 

Mining Engineering 47 10 11 0 1 0 

Mineral Engineering 49 11 5 0 2 1 

Petroleum Engineering 31 9 0 0 0 0 

Engineering       

Mechanical Engineering 46 8 0 0 0 0 

Electrical Engineering 51 9 8 0 1 0 

Mathematics 68 5 0 0 0 0 

Computer Science 45 10 0 0 0 0 

Total 430 82 40 0 5 1 

Percentage (%) 84 16 100 0 83 17 
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represented only 14% of the total number of employees in the mining sector investigated in 2014 

(Rufai & Mohammed-Aminu, 2016).  

Table 4.3 Gender distribution of employees in mining companies in Ghana: 2014 

 Sex-Disaggregated 

Number of Employees Total 

(#) 

Sex-Disaggregated 

% of Employees Total 

(%) Mining Company Female Male Female Male 

Gold Fields, Tarkwa 

Gold Mines 

96 2453 2549 4 96 100 

Golden Star Resources 

Bogosso Ltd. 

26 799 825 3 97 100 

AngloGold Ashanti 

Iduapriem Ltd. 

44 612 656 7 93 100 

Total 166 3864 4030 14 86 100 

Note: Adapted from “Enrolment regimes and gender differences in University of Mines and 

Technology: Implication for gender– equity discourse in multinational Ghanaian mines”, Rufai 

& Mohammed-Aminu (2016), p. 6992. 

In the following section, I will present figures for selected Ghanaian universities. 

Although there are six public universities in Ghana, I will describe only two (the University of 

Ghana and KNUST), the largest universities in the country and the sites of my field study. 

4.4 Gender Inequality at the University of Ghana 

The University of Ghana, Legon, is the first and largest university in Ghana. Founded 

1948, as a liberal arts university, it now has a student body of 38,000 made up of 71% males and 

29% females. Based on the most recent statistics, the gender gap has increased from the 

academic years 2012/2013 to 2015/2016. According to Figure 4.4, female intake at the 

University of Ghana actually decreased in the academic year 2015–2016 compared to 2012–

2013. The statistics on female and male student participation at the University of Ghana in 2012–

2013 revealed a gender ratio of 43:57 in favour of males. In 2015–2016, the percentage of female 

students was only 29% of the total intake, a decrease of 14%. 
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Figure 4.4. Gender distribution of students at the University of Ghana: 2012-2013 and 2015-

2016. 

Generated from student enrolment statistics (University of Ghana, n.d.) 

Moreover, female students tended to enrol in higher numbers in arts and humanities 

programs than S&T programs. Table 4.4 below shows that the Faculty of Law at the University 

of Ghana has consistently enrolled a higher number of women than men. The percentages 

fluctuate between 60.7% in the 2010–2011 academic year and 57.5% in the 2014–2015 academic 

year. Only in 2011–2012 was female enrolment less than 50% of the intake. The consequence of 

this high concentration of female students in social sciences, such as law, is fewer women in 

S&T programs.  

Table 4.4 Gender distribution of students at the University of Ghana, Faculty of Law: from 2010-

2011 to 2014-2015. 

 
 Gender Percentage 

Academic Year Students Male Female Male Female 

2010–2011 135 53 82 39.3 60.7 

2011–2012 175 96 79 54.9 45.1 

2012–2013 139 65 74 46.8 53.2 

2013–2014 144 58 86 40.3 59.7 

2014–2015 146 62 84 42.5 57.5 
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Note: Adapted from “The state of gender parity, underprivileged and minority enrolments in 

public universities in Ghana” BPI Research Report (2016).  

In addition, the gender disparity is more evident at the graduate level than at the 

undergraduate level at the University of Ghana. As shown by Figure 4.5 below, the gender 

disparity between female students and male students has been very significant at both the 

master’s and PhD levels. For example, the female to male ratio was 39:61 in the academic year 

2012–2013 while the ratio at the PhD level was 34:66, suggesting that the higher the level of 

education the fewer the number of women enrolled.  

  

Figure 4.5. Gender distribution of Masters and PhD students at the University of Ghana: 2012-

2013. 

Generated from the summary of basic statistics on public colleges of education 2012/2013 

(NCTE, 2014).  

  A Baraka Policy Institute
17

 (BPI) research report (2016) revealed a tremendous gender 

disparity in the admissions rates at the Faculty of Medicine of the University of Ghana. Table 4.5 

below presents detailed figures about the female intake in this faculty: not only were women 

underrepresented but the percentage of female students decreased from 40% to 32% over the 

years between 2010–2011 and 2014–2015. 

 

 

                                                           
17

 Baraka Policy Institute (BPI) is a research institute located in East Legon, Accra, Ghana. They conduct research 

on the state of gender parity and underprivileged and minority enrolment in public universities in Ghana. 
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Table 4.5 Gender distribution of students at the University of Ghana, Faculty of Medicine: from 

2010-2011 to 2014-2015. 

Academic Year Students 

Number Percentage 

Male Female Male  Female  

2010–2011 25 15 10 60.0 40.0 

2011–2012 187 120 67 64.1 35.8 

2012–2013 239 150 89 62.7 37.2 

2013–2014 265 174 91 65.6 34.3 

2014–2015 337 229 108 67.9 32.0 

Note. Adapted from “the state of gender parity, underprivileged and minority enrolments in 

public universities in Ghana”, BPI (2016) 

At the University of Ghana, gender disparity was even more pronounced where females 

represented only 24% of academic staff (Boateng, 2015). Figure 4.6 below provides gender-

disaggregated statistics on academic and non-academic staff for the academic year 2012–2013 at 

the University of Ghana. Related to the academic and non-academic positions, the statistics show 

that the higher the rank, the lesser the female representation. The figure reveals that 21% of the 

professorate was female in the academic year 2012–2013. In the same year the percentage of 

female assistant lecturers was 42% compared to 19% for senior lecturers (NTCE, 2014). Overall, 

women were underrepresented at all three levels of the non-academic staff in that academic year.  
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Figure 4.6. Gender distribution of academic staff at the University of Ghana: from 2012-2013.  

Generated from the summary of basic statistics on public colleges of education 2012/2013 

(NCTE, 2014). 

While the ratio of senior member
18

 was 37:53 at the expense of women, the ratio among 

senior staff
19

 was closer to parity 43:57, still at the expense of women. Meanwhile, gender 

disparity among junior staff was the highest among all three staff categories and stood at 20:80 in 

favour of men (see Figure 4.7 below).  

 

Figure 4.7. Gender distribution of non-academic staff at the University of Ghana: 2012-2013. 

Note: Generated from the summary of basic statistics on public colleges of education 2012/2013 

NCTE (2014). 

                                                           
18

 Senior members are academic, administrative, professional employees and members of Convocation or persons 

who would become members, if they were not of less than two years standing from their first degrees of equivalent 

qualifications including all academic members including registrars and heads of various directorates. 
19

 Senior Staff includes members of staff not below the rank of Administrative Assistant or its equivalent such as 

accountants and administrative secretaries. 
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4.5 Gender Inequality at KNUST 

 Similar to the University of Ghana, gender inequality is equally remarkable at KNUST. 

Located in Kumasi, Ghana’s second largest city, KNUST is the second largest accredited public 

university in the country. KNUST was established in 1952 and is a predominantly science and 

technology institution. The current student population is 23,591students, 72% of whom are male 

and 28% female (KNUST, n.d.). KNUST is made up of schools of engineering, pharmacy, 

agriculture, architecture, and other scientifically based schools. Related to women participation 

at KNUST, their access to higher education has been limited, particularly in S&T programs 

(Atuahene & Owusu-Ansah, 2013). For instance, the percentage of women enrolled in S&T 

fields in 2010 was far behind that of men: 28% for women in 2010 compared to 72% for men 

(Atuahene & Owusu-Ansah, 2013).  

 Table 4.6 presents gender-disaggregated data for student enrolment at KNUST from 

2010–2011 to 2014–2015 in general. In fact, the gender-disaggregated data on undergraduate and 

postgraduate student participation in S&T programs at KNUST from 2011–2012 to 2015–2016 

reflects the student enrolment trend at KNUST. At first sight, there seems to be little difference 

between the ratios of female participation in undergraduate programs during that time. Indeed, 

the first two years show a rate of 29% for females, and in the third and fourth year female 

participation increased an average of 2% per year for both undergraduate and graduate programs 

with a surge of 12% between the fourth and fifth year at the undergraduate level.  

Table 4.6 Gender distribution of undergraduate and graduate students at KNUST: 2011-2016. 

Note: Generated from statistics of the institutional review report, KNUST (2017) 

Academic Year 

Undergraduate Graduate 

Male (%) Female (%) Male (%) Female (%) 

2011–2012 71 29 75 25 

2012–2013 71 29 74 26 

2013–2014 78 22 73 27 

2014–2015 75 25 72 28 

2015–2016 63 37 70 30 
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   In addition, as revealed in Table 4.7 below, female students at the undergraduate level are 

persistently admitted at a lower rate than their male counterparts. The average of female intake 

from 2010 to 2015 was 13.06%.
20

 In fact, the academic year 2015 registered the lowest 

admission rate of female students and was just 7.1%. At this rate, it will take many decades to 

reach gender parity. 

Table 4.7 Gender distribution of students at the Faculty of Engineering, KNUST: from 2010-2011 

to 2014-2015.  

Academic Year 

 Number Percentage 

Students Male Female Male  Female  

2010–2011 1116 980 136 87.8 12.2 

2011–2012 1153 966 187 83.8 16.2 

2012–2013 1402 1211 191 86.4 13.6 

2013–2014 1325 1111 214 83.8 16.2 

2014–2015 1061 986 75 92.9 7.1 

Note: Adapted from “The state of gender parity, underprivileged and minority enrolments in 

public universities in Ghana”. BPI (2016) 

Overall, as reflected in the statistics discussed above, women are underrepresented in 

Ghanaian higher education, particularly in S&T programs. The inadequate representation of 

women in the formal S&T field is the reflection of the lack of opportunities for women in S&T 

higher education. Consequently, women are less likely to be represented in policy decision-

making in favour of more gender equality in S&T (Tsikata, 2009). Despite policy interventions 

aimed at increasing female participation in the sciences after independence, women’s enrolment 

in science-based tertiary education in Ghana has followed a general trend in other sub-Saharan 

African countries (Atuahene & Owusu-Ansah, 2015). There is compelling evidence that these 

gendered differences in enrolment rates reflect broader social inequalities and differentiated 

                                                           
20

 Interestingly, the faculty of medicine at KNUST had a female student enrolment rate that was near parity from 

2010/2011 to 2014/2015, with female participation hovering between 44% and 55% (BPI, 2016). 
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opportunity structures that are embedded in the deep-seated patriarchal culture of Ghana 

(Acheampong, 2013; Boateng, 2015). It is thus imperative to gain a better understanding of the 

obstacles women and girls have faced in the pursuit of higher education so as to be able to 

develop and implement effective policies and procedures to address gender inequality. 

4.6 Obstacles to Access and Retention of Women in S&T in Ghana 

In Ghana, gender inequality is revealed in all aspects of human life: the economy, 

security, education, health, politics, etc.  Gender inequality does not occur because different 

people have dissimilar tasks but because various role assignments are valued differently and 

exhibit varying degrees of power and prestige (Boateng, 2015). In the realm of education, those 

who advance through the formal system into higher education tend to be the most financially 

secured sectors of the population (Gaddah, Munro, & Quartey, 2013). Unfortunately, students 

from low-income families, particularly girls, drop out at a higher rate than girls living in more 

economically advantageous circumstances (see Figure 4.2 above). Universities in Ghana are 

themselves inequitably distributed, with most situated in the most economically advantaged 

regions (Ashanti, Central, Eastern, Volta, and Greater Accra regions) to the detriment of other 

historically disadvantaged regions (Atuahene & Owusu-Ansah, 2013). For example, 70% of 

students in public universities in Ghana reside in only three regions: the Greater Accra, Ashanti, 

and Eastern regions (Arthur & Arthur, 2016; Manuh et al., 2007). Consequently, women from 

rural areas and low-income families may not have as easy an access to higher education as do 

their urban peers (Acheampong, 2014; Effah, 2011; Morley, 2010). In fact, there is a consensus 

in recent studies that higher education in Ghana remains elitist (Mabokela & Mlambo, 2015). 

As noted by Nudzor (2012), generally one-third of out-of-school children in Ghana, the 

majority of whom are girls, are unable to meet the high costs of higher education because of the 

inability of parents or guardians to provide the financial and material means for their schooling. 

In rural areas, family resources are often limited, requiring that parents be selective in financial 

support for their children’s education. In most cases, the education of girls is deemed to be less 

beneficial than that of boys under the assumption that the girl will get married and be cared for 

by her husband and in-laws (Kilu & Sanda, 2016). In addition, however, throughout much of 

Ghanaian society, marriage and motherhood are regarded as the primary goals in life for women 

(Adusah-Karikari, 2008). Generally women’s reproductive roles are rated higher than their 



       
 

WOMEN IN SCIENCE AND TECHNOLOGY IN HIGHER EDUCATION IN GHANA     66 

educational and professional achievements (Abagre & Bukari, 2013). This prevailing norm is 

organized around an unwritten social contract, the gender contract. It is a social contract that 

conflicts with the realities of the modern world where women are progressively expected to work 

not only to provide for the family but also to improve their social status. As Kuenyehia (1995) 

observes, “despite the reallocation of employment responsibilities, the gender contract remains 

relatively static, thus entailing women having to adjust their own lives to cope with conflicting 

employment and family roles” (p. 18–19).  

For women who desire to pursue studies and eventual careers in S&T fields, the obstacles 

they face in gaining access are therefore numerous, based largely on structural inequalities rooted 

in deep-seated socio-cultural factors, socio-economic circumstances, and gendered social 

practices within the Ghanaian society. Even though female enrolment is gradually rising, 

admissions from poorer regions have declined drastically, since more stringent entry 

requirements favour students from wealthier regions and schools and those with higher socio-

economic status (Arthur & Arthur, 2016). Power relations have contributed to lower participation 

of females in S&T education, given the fact that traditional socio-cultural beliefs and 

instructional practices perpetuate male hegemony not only in S&T institutions but in Ghanaian 

society as a whole (Acheampong, 2014). These difficulties are compounded by limited resources 

allocated to S&T programs in higher education. The scarcity of qualified S&T instructors, 

especially female faculty who can serve as role models for younger girls, has likewise 

discouraged female interest in S&T fields and worsened the situation.  

In summary, a combination of factors—social perceptions of S&T as associated with 

males (Kilu & Sanda, 2016; Rufai & Mohammed-Aminu, 2016), the financial hardship 

experienced by many female students, and school environments that are generally unwelcoming 

for many girls (Atuahene & Owusu-Ansah, 2013)—have precluded women from pursuing S&T 

careers in Ghana (Arthur & Arthur, 2016). The socio-cultural gendered division of disciplines 

has become the national norm, with S&T perceived as a male domain while arts-related courses 

are attributed to women. The “Ghanaian society is still deeply patriarchal, and … gender is not 

only intertwined with other social categorizations in Ghana; it is the centre of intersectionality” 

(Boateng, 2015, p. 12). Inequitable access of females is a leading impediment, especially in S&T 

in Ghana (Kilu & Sanda, 2016). Even though female enrolment is gradually rising, admissions 

from poorer regions have declined drastically, since more stringent entry requirements favour 
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students from wealthier regions and schools and those with higher socio-economic status (Arthur 

& Arthur, 2016). Moreover, traditional practices entrenched in masculine organizational cultures 

continue to hamper the effectiveness of existing legislation and gender policies (Atuahene & 

Owusu-Ansah, 2013; Mabokela & Mlambo, 2015).  

Sixty years after independence, Ghana’s education system has made considerable 

progress, but equitable access, particularly for girls and women, remains a challenge 

(Akyeampong, 2010). Today, Ghana has a well-developed university system, with many 

different public and private tertiary institutions and a tertiary enrolment rate that is moderately 

higher than most sub-Saharan countries (GSS, 2013). However, there is a high level of inequality 

in the educational system, mainly in S&T higher education. To move the ratio of female/male 

participation toward parity, the Ghanaian government has taken steps to formulate gender 

policies and procedures and undertaken other initiatives to promote gender equality in education 

and strengthen female enrolment in S&T in higher education (MEST, 2010). However, there is 

no clear evidence as to whether these policies and procedures have been effective in facilitating 

women’s access to post-secondary S&T education while simultaneously reducing longstanding 

obstacles to their access to graduate education. A key aim of this dissertation, therefore, has been 

to shed light on the extent to which such measures have in fact had an impact in enhancing 

women’s access to S&T graduate studies and subsequent careers in S&T fields. 

4.7 Research Questions 

The purpose of this dissertation is to assess the policies and procedures put in place to 

address gender inequality in higher education and to examine the experiences and perceptions of 

African women who have achieved entry into graduate level S&T programs in three regional 

Africa Centres of Excellence as students, instructors, and administrators. It has been useful to 

highlight the obstacles women have encountered in their access and pursuit of graduate S&T 

programs, how they have overcome them, and the extent to which recent and current policies 

have contributed to overcoming these obstacles. To address the purpose of the study, my specific 

research questions are: 
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Main question:  

What are the experiences of women in S&T graduate programs in Ghana, and to what extent 

have these women been affected by policies and strategies? 

Sub-questions 

To what extent are these policies and strategies conceived as: a) forms of consciousness-

raising? b) affirmative action? and/or c) gender mainstreaming? 

What obstacles have women in S&T graduate programs had to overcome to pursue their 

studies and careers in S&T fields? 

What factors have enabled these women to overcome these obstacles? 

In what ways have the aforementioned policies and strategies facilitated women’s pursuit 

of S&T studies and careers?    
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CHAPTER 5: CONCEPTUAL AND THEORETICAL FRAMEWORKS 

The main objective of the study is to generate empirically grounded insights into a host of 

educational factors and societal forces that influence, for better or for worse, the evolving status 

of African women in S&T programs at the three Africa Centres of Excellence (ACEs) in Ghana. 

In earlier chapters, I have shown that gender-related challenges, concerns, and experiences shape 

the lives of female students, instructors, and administrators in the ACEs. In light of the numerous 

problems faced by women in participating in S&T programs, I review and analyse relevant 

policies and procedures put in place by the Government of Ghana, the University of Ghana, and 

Kwame Nkrumah University of Science and Technology (KNUST) as well as by the three 

ACEs. The policy analysis is followed by one-on-one interviews to elicit the experiences of a 

cohort of these women, asking them to provide information about (a) the obstacles they had to 

overcome to enter graduate S&T programs as students, instructors, and administrators; (b) how 

their lived gendered experiences have been negatively or positively impacted by global, 

institutional, social and family structures, and (c) their perceptions of their current status and of 

S&T education overall.  

In this chapter, I first discuss the conceptual framework. The framework is based on a 

combination of three main approaches (consciousness-raising, affirmative action, and the 

promotion of gender mainstreaming) – to analyse the policies put in place to address gender 

disparity issue at the three centres studied – and the adoption of the structuration theory lens as a 

framework aiming to understand women’s success in pursuing graduate education in S&T. The 

presentation of the research design includes the structuration theory to help explain how 

participants’ agencies have been impacted by a variety of structures. To respond to the research 

questions, first, The policy analysis is followed by one-on-one interviews to elicit the 

experiences of a cohort of these women, asking them to provide information about (a) the 

obstacles they had to overcome to enter graduate S&T programs as students, instructors, and 

administrators; (b) how their lived gendered experiences intersected have been negatively or 

positively impacted with power relations by global, institutional, social and family structures and 

cultural and social class issues, and (c) their perceptions of their current status and of S&T 

education overall.  first, I examine the key policies and procedures put in place aimed at 

enhancing women’s participation in S&T in Ghana, focusing on the three typologies of gender-
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related policies – those that can be defined as fostering consciousness-raising on gender issues; 

those that are designed as affirmative action measures that aim specifically to foster gender 

equity by increasing the participation of women as students, instructors, and administrators in 

graduate S&T education and research; and those that can be regarded as gender mainstreaming 

that aim to normalize gender equality as a feature of everyday practices. 

5.1 Conceptual Framework for Policy Analysis  

While many factors contribute to gender inequality in S&T programs, the perspectives 

discussed in Chapter 4 suggest a lack of awareness of the role of gender, institutional cultures, 

and societal beliefs in shaping girls and women's conception of themselves and of S&T fields. In 

addition, the inability of higher-education institutions and governments to effectively implement 

gender policies has contributed to gender inequality in tertiary education in Ghana. This 

ineffectiveness is mainly due to the fact that most institutions tend to equate gender equality with 

gender parity while showing little interest in the well-being or the achievements of female 

students and staff. However, the promotion of gender equality in S&T in Ghana could not only 

provide opportunities for the achievement of global development goals but would also enhance 

social justice and fairness by reducing discrimination against women. 

To investigate how the development and efficient implementation of gender policies and 

procedures can help overcome gender inequality in S&T graduate education programs in Ghana, 

and to determine if there is a relationship between women’s prior experience of education, their 

socio-economic background, and their educational achievements, I have created a conceptual 

framework to explain policy issues (see Figure 5.1 below). The framework is based on three 

main approaches: (a) advocacy to raise consciousness about underlying gender-disparity issues 

in graduate S&T programs; (b) a gender affirmative-action approach to recruit and train a critical 

mass of female scientists and researchers whose contributions are valuable to the development of 

the country; and (c) the promotion of gender mainstreaming as a way of normalizing gender in 

university culture. 

 

 



       
 

WOMEN IN SCIENCE AND TECHNOLOGY IN HIGHER EDUCATION IN GHANA     71 

 

A. Consciousness-Raising:

Education, Professional 
Development, Dialogue, Research, 

Advocacy, Media, and Critical 
Pedagogy.

C. Gender 
Mainstreaming:

Gender Equitable

Policies, Practices,

Programs & Pedagogies.

B. Affirmative Action:

Preferential Admission 

based on gender. 

Socio-Cultural

& Attitudinal 

Obstacles

Institutional & 

Financial 

Obstacles

Psychological 

& Cognitive 

Obstacles

Gender 

Equality 

 

Figure 5.1.  Policies and procedures for achieving gender equality in S&T higher education in 

Ghana 

This conceptual framework has been designed under the assumption that the selected 

Ghanaian institutions are aware of the effect of gender on the higher-education system and have 

formulated policies and procedures to address gender inequality, particularly in graduate S&T 

programs. The main goal is ending the inequitable positions of men and women in higher-

education institutions in Ghana, notably in the ACEs studied. The Venn diagram graphic has 

been chosen so as to show that all three approaches have to be used concurrently: each circle 

intersects with the other. The three circles represent the policies and procedures: circle A 

represents consciousness-raising; circle B represents the affirmative-action approach, while 

circle C represents gender mainstreaming. The intersections of the circles represent the obstacles 

and/or factors – discussed in chapters 2 and 4 – that contribute to gender inequality in higher 

education. The intersection of circles A and B reflects the psychological and cognitive obstacles 

and/or factors; the intersection of circles B and C represents socio-cultural and attitudinal 

obstacles and/or factors, and the intersection of circles A and C represents institutional and 

financial obstacles. The middle, the intersection of all three circles, represents the expected 
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impact of the effective implementation of the policies and procedures: gender equality in S&T 

higher education. 

5.1.1 Consciousness-Raising 

As argued in the introductory chapter, it is imperative to start every policy debate and 

discussion by first informing all stakeholders and getting their buy-in. “Consciousness-raising 

has long been an important activity for social workers engaged in social justice and community 

organizing with disenfranchised populations” (Wheeler-Brooks, 2009, p. 125). Gender 

consciousness-raising efforts, including education, advocacy, media campaigns, and a public 

process, are all essential. To induce change in S&T fields, it is necessary to raise awareness of 

existing inequalities. Once stakeholders are aware of the situation and are comfortable with the 

need for change, efforts can then be made to bring about such change.   

Consciousness-raising should not be limited to policy-makers. It is imperative that centre 

directors, heads of departments, faculty, administrators, and the entire university community be 

involved from day one of the policy debate. In fact, the beneficiaries (both women and men) of 

these gender policies and procedures must be involved too. Women have been socialized to 

believe that they are second-class citizens, and most of them are unaware of their rights. To be 

able to claim these rights and demand equal treatment, they have to realize that education is an 

entitlement and that they have as much right to higher education—and S&T higher education—

as their male counterparts. It is only after becoming aware of the gender issues that stakeholders 

will be predisposed and willing to change their views and perspectives and will take part in the 

social transformation leading to women’s empowerment. Useful policy debates necessitate the 

involvement of all stakeholders such as key policy-makers, administrators, faculty, and students 

of the two selected study sites (University of Ghana, Legon, and KNUST). Awareness 

campaigns that comprise activities such as professional developments, debates, meetings, and 

collective consciousness-raising are good starting points in the drive towards gender equality: 

they bring gender issues to the fore so that they become part of policy-development debates, 

leading to subsequent transformation. 

The best way to negotiate the various stages of the consciousness-raising process is 

through dialogue (Mwaanga & Prince, 2016), a technique for exchanging views that aims to help 

people comprehend “one another’s thoughts, feelings, and values” (p. 19) while encouraging a 
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collective construction of meaning that helps change opinions and positions. A relevant 

education practice for raising awareness among women in S&T in higher education is Paulo 

Freire’s
21

 inquiry-based education model, which leads to increasing awareness of the socio-

cultural and socio-political environments and how they may, positively or negatively, affect 

people’s lives (Ardovini, 2015; Stromquist, 2014). Freire’s approach, known as critical 

pedagogy, has been used successfully to teach marginalized and oppressed peoples to resist and 

deconstruct the oppression they have experienced in the world around them. The objective of 

critical pedagogy is to raise consciousness, leading to empowerment and the cultural 

emancipation of the oppressed (Ardovini, 2015). This approach leads to critical consciousness. 

In fact, achieving critical consciousness requires the involvement of participants at multiple 

levels. 

Therefore, awareness campaigns targeting prevailing gender inequalities in S&T in the 

higher-education context should affect the collective consciousness of stakeholders. Student 

enrolment data in higher-education S&T programs, for instance, does not reveal the more 

complicated “life choices” that might be embedded in attending school (Baily & Holmarsdottir, 

2015; Dhillon 2011). Consequently, measures of individual engagement in activities (i.e., parity 

measures) do not accurately reflect unequal power relations. Thus, there is need for marginalized 

and oppressed people to achieve collective consciousness and, eventually, emancipation leading 

to empowerment. Political will and collective consciousness have the potential of encouraging 

stakeholders to advocate for change. Although such sensitization on gender-disparity issues is 

essential, concrete actions such as gender affirmative action in recruitment and retention and the 

promotion of gender mainstreaming are required to level the playing field, particularly in S&T 

higher education in Ghana. 

5.1.2 Affirmative-Action Approaches and Gender Mainstreaming 

Gender-equitable strategies must include gender affirmative action and gender 

mainstreaming preceded by consciousness-raising. Awareness leads to new and distinct ways of 

seeing and understanding gender issues. It is assumed that gender has been one of the criteria for 

                                                           
21

 A Brazilian educator and philosopher, developed an inquiry-based education model that encourages learners to 

interrogate their own lived experiences and determine how these correlate with their social realities (Da Matta, 

Richards, & Hemphill, 2015). Such consciousness-raising activities can bring about increasing awareness of the 

socio-cultural and socio-political environments and how they may, positively or negatively, affect peoples’ lives 

(Ardovini, 2015; Stromquist, 2014;). 
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student admission, as well as in faculty and administrator recruitments in the ACEs under study. 

The adoption of such an affirmative-action approach would have furthered achievement of the 

goal of gender parity in the student admission and staff recruitment processes. New gender-

equality policies and procedures such as gender-equitable curricula and improved teaching 

practices will help to train a critical mass of teachers and researchers. These new teachers and 

researchers will serve as role models and mentors for young girls and women aspiring to pursue 

careers in S&T while encouraging inclusive access and equal opportunities for both boys and 

girls. Hence, gender mainstreaming will bring about changes in deep-rooted values and 

relationships that are fostered by patriarchal power and privilege. As mentioned in Chapter 3, 

various aspects of inequality and power configuration generate domination and subordination 

within the social fabric. Despite the implementation of various initiatives to curtail the 

phenomenon, gender inequality is still very pertinent in Ghanaian S&T higher education. It is 

evident that gender policies are not necessarily producing required changes to support gender 

equality efforts. Consequently, a more proactive action such as gender mainstreaming 

necessitating the involvement of various stakeholders is needed to promote and intervene to 

produce transformation. This in turn will lead to gender equality. As stated in Chapter 3, the 

culmination of gender equity efforts is gender equality because equity provides people with tools 

they need to achieve gender equality.  

Individuals can reflect upon and try to modify social practices experienced in daily 

routines, and their knowledge of these practices is evident both in the interpretation they make 

about their actions  known as discursive consciousness and in the actions they take to bring about 

change termed as practical consciousness (Da Silva, 2015; Giddens, 1984). In fact, social 

structures influence people’s consciousness and behaviours because people perpetually respond 

to and resist social systems and institutions through their agency (Wheeler-Brooks, 2009).  
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5.2 Theoretical Framework 

Structure of 
Globalization

Institutional Structure

Family and Social 
Structures

Personal Agency

 

 

Figure 5.2. Key interfaces of structure and agency 

In this study, as noted above, the conceptual framework which involves three typologies 

of gender-related policies including consciousness-raising on gender issues, affirmative action 

and gender mainstreaming is used to analyse policy data. On the other hand, structuration theory 

(the theoretical framework) is used to explain how the study subjects managed to overcome the 

obstacles they may have faced in their successful participation in graduate S&T programs as 

students, instructors and/or administrators. The aim has been to produce a body of knowledge 

that reveals ‘concealed structures’ of inequality and offers insights regarding repressive 

interactions while promoting gender equality. Figure 5.2 (above) represents the key interfaces of 

structure and agency for examining the processes by which women participate and succeed in 

S&T programs. This framework illustrates the multiple layers of structures such as social and 

family structures, institutional structures and the structure of globalization that impact the life 

and personal agency of women. Personal agency on the other hand refers to the capacity to act. 

The arrows connecting social, family, institutional, and global structures to personal agency 
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represent the influences that these structures have on the participant’s personal agency. At the 

end of the education cycle when the female participants (mostly students) complete their S&T 

graduate education and occupy decision-making positions, their personal agency can in turn 

impact social, institutional and eventually global structures. Consequently, the arrows moving 

from the personal agency to social structures, institutional structures and structures of 

globalization represent the impact that is expected on structures bringing about changes required 

for gender equality in S&T higher education and careers. 

5.2.1 The Concept of Agency 

Agency refers to the ability of individuals who have opportunities and choices as well as 

the autonomy to be able to make their own decisions to pursue and achieve the objectives they 

value (Boni, Lopez-Fogues & Walker, 2015; Wilson-Strydom & Walker, 2015). The notion of 

agency thus relates to the capacity to act, and the way people make meaning in their life-world 

(Wheeler-Brooks, 2009). It is the concept of having a voice, self-determination; therefore, 

agency is claimed through construction of self; the way individuals act, think, and speak within 

the dynamics of discursively demarcated spaces and time (van Stapele, 2014). In addition, 

action, rationality, and emotions of individuals are the defining factors of social phenomena 

which are related to agency (Mboyo, 2014). Indeed, every human being has a personal agency 

and knowledge. People make their choices regarding the type of relationship they want to 

entertain including oppressive ones too. These actions could either be simultaneously oppressive 

and emancipating. In addition, agency is a conscious behaviour notably with empowerment 

(Huijg, 2012) and involves power, the capacity to act and be an agent of change. As Wheeler-

Brooks (2009) has argued, individuals “possessing critical consciousness and believing 

themselves to be agents of change have the ability to influence their own lives and the very 

structure of society” (p. 132). Moreover, agency is the aptitude of an individual to act upon 

conscious or unconscious decision making processes. Having critical consciousness implies that 

people are fully aware of their agencies that inform their social practices (Wheeler-Brooks, 

2009).   

Nonetheless, limited global, institutional, and social actions in favour of gender 

transformation leads women—the oppressed group itself—to assume agency to address major 

problems, especially within the context of education. As Johnson (2014) has argued, agency and 
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education are key mechanisms that enable women to gain a sense of accomplishment in careers 

and leadership positions in sub-Saharan Africa. Education often allows women to assert agency 

in their career choices. Indeed, a woman’s agency often allows her to overcome social norms or 

structures (Johnson, 2014). How are agency and structure interrelated? 

5.2.2 The Concept of Structure 

Structures are rules, regulations, norms and resources that alternately emerge from social 

systems and shape the actions of individuals. Rules are made up of a wealth of knowledge 

constructed by individuals at particular times and locations while resources include material 

things (money, properties) and/or social relations (Da Silva, 2015). A set of beliefs about 

femininity and masculinity deep-rooted in social structures and affecting individual and 

collective agency for centuries or millennia cannot be transformed overnight. Further, gender 

identities are not so much choices women and men accept of their free will. On the contrary, 

these identities are imposed upon them by social, institutional and global structures, and are 

difficult to refute or disown (Stromquist, 2015). It is hence necessary to undo gender on a daily 

basis, primarily through individual behaviours that challenge notions of masculinity and 

femininity. Yet, as valuable as this exercise might be, it belittles the power of structural forces in 

shaping identity and agency (Stromquist, 2015).   

People’s abilities to transform endowed resources into esteemed behaviours do not only 

depend on individual characteristics but also on the multi-layered structures of a physical, 

attitudinal, social, economic or political nature they confront (Hvinden & Halvorsen, 2018). 

These structures can constrain or facilitate peoples’ achievements of effective freedom and actual 

well-being but also the extent of their active agency, including the capacity to modify initial 

structures. Social structures are believed to create context for and set limits upon the meaning 

people create in the world (Wheeler-Brooks, 2009, p. 124). It is apparent that power, and 

structures of power, influence the exercise of agency in every aspect of our lives, particularly in 

selecting education and career paths from the micro to macro (Baily & Holmarsdottir, 2015).  

Individuals can reflect upon and try to modify social practices experienced in daily 

routines, and their knowledge of these practices is evident both in the interpretation they make 

about their actions  known as discursive consciousness and in the actions they take to bring about 

change termed as practical consciousness (Da Silva, 2015; Giddens, 1984). In fact, social 
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structures influence people’s consciousness and behaviours because people perpetually respond 

to and resist social systems and institutions through their agency (Wheeler-Brooks, 2009).  At the 

same time, “rules and resources that structure social practices across time and space, as happens 

in the context of institutions, influence human agency, understood as the power to do or 

transform things” (p. 4). Resources are the routine mechanisms that enable people to act. 

Allocative resources give people transformative capacity through their use of material objects 

and goods; and authoritative resources, through their command over other people (Stein, 2011, p. 

366). Giddens (1984) argues that structures as rules and resources are enacted by actors who 

produce and reproduce actions through their practices.  “While structures are the outcomes of 

action, so in turn human action is bounded by historical and institutional conditionalities and by 

unintended consequences” (Maclure & Denov,  2006, p. 132).  

Social structures are generally categorized on macro, meso and micro scales phenomena. 

At the macro level, social realities are reinforced by policy, institutional, and economic structures 

(DaSilva, 2015). For example, “class-structures of socio-economic stratification ... represent a 

macro scale social reality that may be reinforced by macro-level policy, institutional, and 

economic biases” (p. 14). The meso structural level reflects the social relationships between 

individuals and organizations, as well as the legal and other community scale regulations that can 

constrict or enable the actions of individuals while micro scale structures comprise family and 

community dynamics, and the value systems that shape the behaviour of people within society 

(DaSilva, 2015).  Indeed, the micro structure relates to practices aiming to overcome obstacles at 

individual, family, and small group levels while macro structures are designed to bring about 

transformation and changes in society at large. From a sociological perspective, both macro- and 

micro-level societal forces—often labelled structure and agency, respectively—shape social 

change (Wheeler-Brooks, 2009). Wheeler-Brooks further argues that overall, gender beliefs 

result in a power asymmetry to the disadvantage of women. Moreover, the most important 

demarcation has been the distinction between micro and macro practice perspectives.  

5.2.3 Structuration Theory 

Both agency and structure are understood as distinct ways of conceptualizing complex 

social processes (Ahmed, Kloot & Collier-Reed, 2015). Agency and structure are thus crucial for 

the understanding of human interaction within a society and many scholars have used the 
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structuration theory to shed light on social phenomena. Structuration stems from Anthony 

Giddens’ work, going back to the early 1970s. Structuration dismisses the notion of a dichotomy 

between structure and agency and instead highlights the connection between these two concepts 

as a tool for analyzing human behaviours in particular times and locations (Maclure & Denov, 

2006).   

Structuration examines the recurrent practices that construct and re-construct the social 

world while emphasizing that society and its structures are both conditions and outcomes of the 

actions of human beings (Wheeler-Brooks, 2009).  It is the process of framing social relations, 

usually called social practices. Structuration theory conceptualizes human agency, or the power 

or capability to act, as situated within larger social structures and practices. The structuration 

theory explains the mutuality of individual agency and structuring of social roles and practices in 

the shaping of both family and professional life of individuals (Wheeler-Brooks, 2009). 

“Structuration sees society as being recursively created through its members' social practices, 

and oppression as being but one of these social practices” (p. 123). In the context of education, 

this process is doubly structured, since structuration occurs between both individuals and 

educational institutions and between individuals and society at large. Within institutions, the 

interplay  among people’s experiences, interests, and motivations and the broader institutional 

conditions, such as intentions, norms, knowledge, strategies and resources (including time, 

money and skills), shape individual’s power to act (Orlowski, 1991).  

Giddens (1984) posits a duality of structure in which human agents both influence and 

are influenced by the structural properties of the social practices and systems they help to create 

and maintain. Structuration allows people to be aware of their social contexts by relying on one 

or both of what Giddens calls discursive and practical consciousness (DaSilva, 2015). The notion 

of structuration implies that there are a variety of understandings of consciousness-raising that 

can positively impact empowerment practice. According to Wheeler-Brooks (2009), Anthony 

Giddens' structuration theory provides concepts that can be used to think differently about 

oppression and consciousness-raising.  

The agency/structure debate in the field of sociology has been a long standing discourse 

that has led to much disagreement about the best way to explain human behaviour. The main 

debate has been that human actors always respond to or resist social systems and institutions, and 

sociologists’ focus of study is how social life and awareness are influenced by these institutions 
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(Giddens, 1987; Kondrat, 2002; Ritzer, 1992). This difference reflects a similar disagreement in 

social work theory and practice. While those theorizing agency, such as Garfinkel (1967) and 

Weber (1962) have typically been preoccupied with issues related to the capacity to act, and the 

way people make meaning in their life-world, structural theorists, on the other hand, are 

concerned with how social structures impact human consciousness and behaviour (Durkheim, 

1893/1947; Marx, 1964). Additionally, there has been this long standing issue linked to the 

divide between micro and macro practice perspectives. To contribute to the structuration debate, 

Rob Stones conceptualized his own version of structuration theory known as strong structuration 

theory. Stones criticized Giddens for using the term social position as a replicate of identity, 

while specific institutional roles are a subset of social positions (Jack & Kholeif, 2007). Stones 

(2005) argues that Giddens failed to explain how these institutional roles are fully reproduced in 

the duality of structure (Jack & Kholeif, 2007). Meanwhile Stones’ strong structuration theory 

has only been an attempt to provide a strengthened theory while he also floundered to solve the 

duality-dualism divide or the issue of the critics of the structuration theory (Jack & Kholeif, 

2007). Another promising development in overcoming this duality has been the emergence of 

empowerment as a widely recognized practice modality. Empowerment acquired through 

consciousness-raising has contributed greatly toward bringing these perspectives together 

(Bricker-Jenkins & Hooyman, 1986; Gutierrez, 1990; Paulo Freire, 1970; Solomon, 1976; 

Wheeler-Brooks, 2009). 

The intersection of structuration theory and women in professional fields and formal 

educational sectors most often focuses on either the institutions such as higher education and 

workplace most closely related to the lived experiences of women. Rutten and Gelius (2011) 

study of the interplay between structure and agency in health promotion by integrating a concept 

of structural change and the policy dimension is noteworthy. In addition, aspects of structuration 

have been used to study education issues (Mboyo, 2016; Stromquist, 2015); environmental issues 

(Stein, 2011); entrepreneurship theory (Sarason et al., 2006); and family communication 

(Brathwaite & Baxter, 2006), among others. However, the work of Afouini and Karam (2014), in 

which they use structuration theory to examine the notion of career success from a process-

oriented perspective through the lived experiences of female academics in the Arab Middle East, 

is most appealing. 
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Afouini and Karam’s (2014) study addresses the complexities of the multilevel and 

powerful nature of gender-related forces that shape women’s roles and responsibilities and 

eventually their respective behavioural patterns as working professionals. Drawing from the 

work of institutional and structuration theorists (e.g. Giddens, 1984; Scott, 2004), the authors 

examined agency-structure interaction within the lives of professional women over time based on 

a Career Success Framework (Afouini & Karam, (2014). The Career Success Framework 

highlights three key grounding processes: a) the experience of tensions due to the misalignment 

of mandated macro structures (social and institutional); b)the emergence of agency and agentic 

processes to dissipate the experienced tensions; and c)the modification of structures through the 

emergence of idiosyncratic roles and responsibilities (i.e. basis for the conceptualization of 

career success).  

Macro-level mandated structures are external to the individual and associated with a 

particular institution. Afouini and Karam (2014) defined mandated structures in terms of 

expected roles and responsibilities relating to social norms. For example, women are expected to 

forego employment opportunities in favour of familial and community obligations as traditional 

gender roles. In fact, a breach of these social norms is often met with social sanctions. For 

instance, employed women are characterized as deviant or bad mothers, because they defy the 

natural connection between motherhood and staying at home, while men are sanctioned when 

they can no longer earn a family wage (Dillaway and Paré, 2008; Karam, Afiouni, & Nasr, 

2013). Mandated structures are especially powerful because they can totally influence people’s 

sense of self and of success. For instance, the young girl learns in childhood that the cultural 

norms and women’s gender roles for femininity includes caregiving and childrearing, 

internalized since childhood prompting girls and women to adjust their behaviours and 

aspirations in consequence. The Career Success Framework reflects that women are faced with 

the mandated structures of academia as well as the mandated structures of gender ideology. 

Sometimes these multiple mandated structures are congruent, and at other times, they are 

misaligned (Afouini & Karam, 2014). According to the authors, when misalignment between the 

variant mandated structures is experienced, a sense of tension arises along with a desire and/or 

need to dissipate that tension. Indeed, this desire/need is manifested in a sense of agency and the 

subsequent agentic processes that help navigate the conflicting demands of gender roles and 

academic responsibilities.  
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In the higher education context, it is important to analyse the interplay between individual 

participants’ agency and the layers of structures that enable or constrain opportunities for the 

women.  In this dissertation, structuration theory serves as the framework for examining the lived 

experience of cohort of African women in S&T program in Ghana as graduate students, 

instructors or administrators and their educational and career trajectories. Structuration theory, 

therefore, offers a theoretical framework that allows for the discussion of both agency and social 

structure that influence the freedom of the women. The structuration theory, has been used to 

illuminate the multiple layers of structures such as social and family structures, institutional 

structures and the structures of globalization that impact the life and personal agency of the 

women. Structuration in this context provides a lens for the analysis and discussion of the 

constitution of the women participants in the ACE program. Structural constraints facing the 

women intersected with their agency as both structure and agency are often interwoven with 

factors combining to impact the course of action taken.  

While, the study adopts the approach used by Afiouni and Karam (2014), unlike the 

authors limiting the structures to the macro level, my approach includes all the three aspects of 

structures described above (macro, meso and micro). In addition, the components used for the 

analysis of women’s interview data include: social and institutional structures of gender 

ideology; the evidence of misalignment and subjective experience of tension; and the agentic 

processes backed by supportive global, institutional and social structures. In sum, structuration 

theory provides an appropriate lens for studying the interaction between structure and agency.  

As described in the first part of the conceptual framework, the policies and procedures such as 

affirmative action and gender mainstreaming are part of the institutional structures that shape 

people’s consciousness and behaviours. In addition to producing a body of knowledge that 

reveals ‘concealed structures’ of inequality and possibly offering insights to change repressive 

interactions, structuration theory has been useful in highlighting structures and oppressive 

practices as well as supportive structures. Gender inequality in formal education in sub-Saharan 

Africa in general, and in Ghana in particular, was created by elaborate interconnected sets of 

ingrained factors that requires a multitude of approaches to address it.  

. 
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CHAPTER 6:  METHODOLOGY-MULTIPLE QUALITATIVE CASE STUDY 

APPROACH 

To examine the manifestations and interconnection of women agency and structural 

change happening in Ghanaian society, this study uses a qualitative methodology. Ordinarily, 

qualitative research includes a variety of approaches such as narratives, ethnography, 

phenomenology, grounded theory, and case studies (Creswell, 2013; Koro-Ljungberg, Yendol-

Hoppey, Smith, & Hayes, 2009). It allows researchers to probe into the real-life experiences of 

the participants. It can also be a way of giving voice to the voiceless or the marginalized by 

allowing them to tell their stories in the way they perceive them. Qualitative research attempts to 

attain an in-depth understanding of meaning and implications. It is rooted in social relationships, 

contexts, phenomena, and structures, while recognizing the role of the researcher in the 

interpretation and representation of the research (Denzin & Lincoln, 2011; Seidman, 2006). The 

interpretive character of the narrative takes the reader beyond reportage and recording of data 

(Yardley, 2008). 

Case study research may have a qualitative or quantitative study design. The case study 

may not be a methodological decision, but a selection of what to investigate using any relevant 

research method (Mills & Gray, 2016). As noted by Stake (2006), a case study provides insight 

into a particular issue that can potentially lead to generalizations or the building of a theory. A 

case study can comprise a single case or multiple cases. However, the number of multiple studies 

must be limited to four to allow enough time for a deep investigation of all the relevant aspects 

of the cases (Mills & Gray, 2016; Stake, 2006; Yin, 2009). In multiple case study approach, 

designs and procedures are generally replicated for each case (Yin, 2009, Creswell, 2013). 

This study specifically adopts a multiple case study approach (Stake, 2006), targeting 

three ACEs in scientific research in two universities in Ghana, to examine the relationships 

between gender and power and the women’s experiences in S&T programs. Each of the ACEs 

represents a case. A case study approach is appropriate for this study for the following reasons: 

(a) a case study is an approach to examining a phenomenon centred on a unit of study 

(Mills & Gray, 2016; Stake, 2006); 

(b) a case study is unique because it produces knowledge that is specific to a case that may 

not be similar to any other case (Mills & Gray, 2016); 
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(c) in a case study the researcher attempts to get a broader understanding of the case that 

may be related to issues (political, social, historical, cultural, and sometimes personal) 

likely to be unique and sophisticated in their specific context (Mills & Gray, 2016); 

(d) a case study facilitates understanding that can be used as evidence for policy debates 

(Stake, 2006); and 

(e) using a multiple case study approach facilitates the understanding of commonalities 

and contrasts across two or more similar yet different contexts to understand how a 

phenomenon operates and manifests itself in various situations (Yin, 2006). 

The final written report of a qualitative case study comprises the “voices of the 

participants, the reflexivity of the researcher, a complex description and interpretation of the 

problem and its contribution to literature or a call for change” (Creswell, 2013, p. 44), while 

presenting a holistic and complex picture of the problem.  

6.1 Study Sites – Africa Centres of Excellence 

 The current World Bank ACE initiative supported by the Government of Ghana (GoG) is 

one of the government’s efforts to increase student participation in S&T programs, especially of 

women. The dual goals of the four-year ACE project, launched in 2014, are to develop and 

strengthen the capabilities of S&T graduate-level programs while simultaneously augmenting 

female enrolment in S&T fields and reinforcing the contribution and status of female researchers 

and graduate students in these programs. Ghana has three S&T centres that are the West Africa 

Centre for Crop Improvement, the West African Centre for Cell Biology and Infectious 

Pathogens, and the Regional Water and Environmental Sanitation Centre.  

The ACE program is a donor-driven program, and one requirement of international 

donors is that gender equality be a policy imperative, which surely explains why the ACEs seem 

to be unique in this regard. The more women that the ACEs admit, the more funds they receive. 

The ACE project uses a results-based financing approach, which means that the ACEs obtain 

renewable funding only after evidence-based milestones and planned activities have been 

accomplished. This means that ACEs do not receive their funding unless they show evidence that 

milestones have been reached or planned activities accomplished. The World Bank also uses 
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disbursement-linked indicators (DLIs)
22

 to monitor project performance—before the 

disbursement of funds. Furthermore, the more female students admitted into the program the 

more funding the ACEs receive: for each Ghanaian male student recruited, the centre receives 

US$ 10,000 per year compared to US$ 12,500 for each Ghanaian female candidate. The 

monetary incentives are higher for regional students (from other West and Central African 

countries). The ACE program also requires the use of innovative teaching practices, development 

of new curricula, and periodic publications, by faculty, student and faculty exchange programs 

among other conditions. In general, the program, based on international training and research 

capacity standards, includes gender-responsive elements (World Bank, 2014). 

6.1.1 West Africa Centre for Crop Improvement 

The West Africa Centre for Crop Improvement (WACCI) was originally established at 

the University of Ghana, Legon, to train plant breeders, at the PhD level only, to improve the 

indigenous crops of the sub-region under the sponsorship of the Alliance for Green Revolution in 

Africa (AGRA). Under the World Bank project sponsorship, it was later expanded to include a 

master’s program. WACCI currently admits and trains doctoral students in plant breeding and 

master’s students in seed science and technology, aiming to address the apparent shortage of 

plant breeders in West and Central Africa. Plant breeding is widely regarded on the African 

continent as a means by which agricultural productivity can be enhanced through the genetic 

improvement of crops. The ACE works with 20 national agricultural-research institutions and 

other advanced research institutions globally as well as the private sector and farmers (WACCI, 

2014). Figure 6.1 presents the gender-disaggregated distribution of student enrolment from 

2014–2015 to 2016–2017 at WACCI (WACCI, 2014). According to Figure 6.1, female student 

enrolment has increased from 35% in 2014-2015 to 40% the following two years (2015-2016 to 

2016-2017). However, the distribution of female staff at WACCI as shown in Figure 6.2 was 

only 20% in the academic 2016-2017. Female staff distribution was just half of the female 

students’ participation in the academic year 2015-2016 at WACCI. 

 

                                                           
22

 The project rewards the delivery of predefined results (DLIs) with monetary incentives, upon verification that the 

agreed-upon results have actually been delivered. Each DLI is linked to objectives and activities that must be 

implemented to qualify for the release of funds. Each activity is linked to an amount of money, and each DLI has a 

specific achievement level and timeline linked to it. 
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Figure 6.1. Gender distribution of students at WACCI: from 2014-2015 to 2016-2017.  

 Chart generated from students’ records (WACCI, 2017). 

 

 

Figure 6.2. Gender distribution of faculty and administrators WACCI: 2016-2017. 

Chart generated from the list of instructors and administrators (WACCI, 2017). 

Figure 6.3 below represents the seventh batch of WACCI graduates, the 2018 cohort of 

14 PhD graduates. The graduate cohort is made up of eight females and six males from eight 

countries: Ghana, Burkina Faso, Mali, Niger, Nigeria, Sierra Leone, Senegal, and Uganda. In 

fact, this cohort had 57.2% female representation compared to the previous one, which was 

33.3% female. The graduates researched seven staple crops (cassava, cowpeas, groundnuts, 

maize, pearl millet rice, and sorghum) to address farmers’ production constraints in their home 
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countries. This demonstrates that women can participate in graduate S&T education if they are 

given equal opportunities as their male counterparts. 

 

Figure 6.3.  PhD in agricultural science, WACCI: the 2018 graduating class.  

Source: Retrieved on September 9, 2018 from http://www.wacci.edu.gh/   

6.1.2 West African Centre for Cell Biology of Infectious Pathogens 

The West African Centre for Cell Biology of Infectious Pathogens (WACCBIP), also at 

the University of Ghana, Legon, offers advanced-level training and research (master’s degrees 

and PhDs) on the cell and molecular biology of infectious pathogens with the goal of improving 

diagnosis, prevention, and control of infectious diseases in sub-Saharan Africa. WACCBIP was 

created in response to the World Bank’s ACE initiative. Figure 6.4 presents gender-

disaggregated data on faculty at WACCBIP while Figure 6.5 presents similar data for students 

admitted into the program within three years, 2014-2015 to 2016-2017 (WACCBIP, 2014). 

http://www.wacci.edu.gh/
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Figure 6.4.  Gender distribution of faculty and administrators at WACCBIP: 2017.  

Chart generated from the admissions records (WACCBIP, 2017). 

At WACCBIP the female staff distribution was 33% in 2016-2017 as shown in Figure 

6.4. Similar to WACCI, the student population of WACCBIP has also increased from 30% in the 

academic year 2014-2015 to 40% the following two years (Figure 6.5). The analyses of the 

policy documents and administrators interviews will shed more light on the procedures and 

practices that explain the surge of female participants in S&T graduate programs at WACCBIP.  

 

Figure 6.5. Gender distribution of students at WACCBIP: from 2014-2015 to 2016-2017.  

Chart generated from WACCBIP admissions records (WACCBIP, 2017). 

Figure 6.6 depicts one of the female administrators at WACCBIP during a presentation at 

the WACCBIP Third Annual Conference in August 2018 in Accra. In addition, Figure 6.7 shows 

the picture of another female attendant at a WACCBIP Conference.  As we can see from the 

picture (Figure 6.7), this woman is still performing her academic duties even though she is 
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pregnant. This is clear evidence that women can take part in S&T graduate programs and be 

equally productive as men if given the opportunity. 

 

Figure 6.6.  Head of department, biochemistry, cell and molecular biology: WACCBIP 

Retrieved from https://www.ug.edu.gh/news/waccbip-holds-third-annual-research-conference 

 

Figure 6.7. Participant at the Third Annual Conference in Accra: WACCBIP 

Retrieved from https://www.ug.edu.gh/news/waccbip-holds-third-annual-research-conference 

https://www.ug.edu.gh/news/waccbip-holds-third-annual-research-conference
https://www.ug.edu.gh/news/waccbip-holds-third-annual-research-conference


       
 

WOMEN IN SCIENCE AND TECHNOLOGY IN HIGHER EDUCATION IN GHANA     90 

 

After describing the centres at the University of Ghana (Legon), I now present the centre at the 

Kwame Nkrumah University of Science and Technology in Kumasi. 

6.1.3 Regional Water and Environmental Sanitation Centre in Kumasi 

KNUST is host to the Regional Water and Environmental Sanitation Centre in Kumasi 

(RWESCK). RWESCK is a centre of excellence for graduate studies and research in water and 

environmental sanitation. The ACE trains master’s and doctoral students in science, technology, 

engineering and mathematics (STEM) to build high-quality human-resource capacity in Ghana 

and the West African sub-region to address developmental challenges, specifically, those 

associated with water and the environment, on the continent. Its specific objectives are to (a) 

build a state-of-the-art laboratory and lecture facility for post graduate education in water, 

environment and sanitation; (b) develop new postgraduate programs (masters/doctoral) in 

relevant thematic areas; (c) develop and build capacity for research and development at a 

doctoral level, and (d) build strategic partnerships for outreach through students/faculty 

exchange, knowledge sharing, and dissemination. While Figure 6.8 below presents gender-

disaggregated data about enrolment in doctoral programs for the academic years 2015–2016 and 

2016–2017, Figure 6.9 below represents RWESK graduate students taking part in a field work. 

Again the female student distribution at RWESCK has also increased from 25% in the academic 

year 2015-2016 to 40% in the academic year 2016-2017 (see Figure 6.8). Overall, the student 

enrolment at the three centres has improved over the years to pick at 40%.  
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Figure 6.8.  Gender distribution of PhD students at RWESCK: from 2015-2016 to 2016-2017. 

Generated from workshop presentation data (May 2017). Retrieved from 

https://ace.aau.org/workshop-presentations-documents/  

 

 

Figure 6.9.  Graduate Students Practical Field work: RWESCK 

Retrieved from http://www.rwesck.org/  

Figure 6.9 depicts practical activities at RWESCK, indicating that students are not only acquiring 

theoretical knowledge but are also taking part in hands-on activities reflecting real life situation. 

http://www.rwesck.org/
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This is evidence that female and male students are working together as a team despite the fact 

that the female representation is slightly lower than males as has always been the case in most 

S&T education programs, particularly, in STEM. Again, the analysis of the administrators and 

instructors interview data will help shed light on the situation at RWESCK  

6.2 Research Participants (University Administrators, Instructors, and Students) 

6.2.1 Ethical Considerations 

A researcher trying to investigate the experiences of people at a particular site must 

obtain approval to collect data. According to Seidman (2006), getting access to the individuals 

who are responsible for the operation of the site is imperative. To obtain approval letters to 

proceed with data collection (see Appendices 10, 11, and 12) from the research sites, I sent 

formal letters (see Appendix 1) to the directors of WACCI, WACCBIP, and RWESCK, 

requesting approval to conduct my study in their ACEs. 

To gain ethical approval, I provided all required information to the university’s Research 

Ethics Board for examination to make sure that all the required ethical principles for research 

involving humans were followed. Following receipt of the approval letters from the three ACEs, 

I applied for and obtained ethical approval from the University of Ottawa, as shown in the Ethics 

Certificate (Appendix 13). I also applied and was awarded a Student Mobility Bursary, which 

defrayed my travel costs to Ghana for data collection. 

According to Glesne (2016), three main ethical principles—respect, beneficence, and 

justice—govern research with humans. Participation must be voluntary, and research participants 

must have detailed information about the study and provide their consent before data collection 

(Glesne, 2016). Consequently, I explained to each participant the objectives of the study and how 

data would be used prior to the interviews. For this study, I developed three interview protocols 

(one each for students, instructors, and administrators) and submitted them to the University of 

Ottawa Research Ethics Board for review together with the Ethics Certificate application during 

the winter of 2016 (see Appendices 17, 18, and 19). 

Given the fact that this study was about the lived experiences of women, I made every 

effort to protect participants’ rights and anonymity by using pseudonyms in the transcript report. 

The audio recordings have been stored in a secure manner and transcripts saved on a password-
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protected computer. Hard copies of the transcripts are kept in a locked filing cabinet. The data 

will be destroyed after five years. 

6.2.2 Recruitment of Research Participants 

After receiving the approval letters from the ACE directors and the Ethics Certificate 

from the University of Ottawa, I travelled to Ghana in the spring of 2017 and started the data 

collection process immediately. I had preliminary and brief meetings with representatives of the 

directors of each ACE to inform them about my study and seek permission to proceed. The 

representatives of the ACEs in Legon were very supportive and immediately provided me with 

the needed information. RWESCK, however, reluctantly provided limited information after 

several follow-up requests. Nonetheless, I managed to collect some policy data from KNUST 

(the host institution) and from the university website to facilitate data comparison and data-

source triangulation. 

The privacy requirement of the Ethics Committee at the University of Ottawa—which 

would have required providing letters to the ACEs for the recruitment of candidates—was 

rejected by the directors, who explained that this procedure was impractical given the way the 

ACEs are set up within the universities. Therefore, the lists of all female students, instructors, 

and administrators in the S&T programs were provided to me, with the instruction to contact 

participants directly by sending the invitation letter, a copy of my Ethics Certificate, and the 

approval letters from the ACEs (Appendices 10, 11, 12, and 13). 

Invitation letters were sent by email to all female masters and doctoral students as well as 

female instructors and administrators on the lists obtained from the three ACEs. A total of 121 

invitation letters were sent to 9 female administrators, 12 female instructors, 56 female doctoral 

students, and 44 female master’s students. The goal was to gain maximum participation because 

the number of female candidates in the three ACEs was limited. All the candidates who 

responded to the invitation, a total of 26 participants (25 females and one male), were 

interviewed. A male student received the invitation to participate in error; however, he showed a 

keen interest in the study and was therefore interviewed. One of the recorded interviews could 

not be transcribed because it was inaudible. 

Many students responded to the invitation to participate in the study. However, only two 

female administrators and one female instructor responded and took part in the study (all three 
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from WACCBIP). I then invited four male administrators and/or instructors (two from WACCI, 

one from WACCBIP and one from KNUST) who agreed and participated in one-on-one semi-

structured interviews. The timing of recruitment for data collection for this study was not 

particularly favourable because students were in the midst of taking their final exams, and 

instructors and administrators were busy with end-of-year commitments. Indeed, many students 

had left campus as soon as the academic year was over: the ACE program is a regional program 

which trains students from the Central and West African regions, and most of the regional 

students had already returned to their home countries. 

6.2.3 Profile of the Participants 

As stated earlier, only three of the female participants were administrators and/or 

instructors. To receive a balanced viewpoint on gender-policy issues, I asked available male 

administrators from the three ACEs for interviews. Three administrators from WACCI and 

WACCBIP agreed to be interviewed, but the two male administrators from RWESCK were 

unavailable. However, I managed to interview one administrator at KNUST, the host institution. 

This administrator provided information on the student admission process and on gender-

equality procedures at KNUST. Altogether, I interviewed 30 participants (25 females and five 

males), which yields a response rate of 23% of the 121 invitation letters sent out. In contrast to 

the small number of female instructors and administrators, the number of student interviews (25) 

conducted for this study was generally adequate. 

Overall, the total numbers of participants by centre were: 

 12 from WACCI (two administrators, two master’s students, eight doctoral students); 

 nine from WACCBIP (two lecturers, two administrators, one master’s and four 

doctoral students); and 

 eight from RWESCK (four master’s and four doctoral students) and one from 

KNUST (one administrator). 

Altogether, among the students who participated were seven master’s students and 17 

doctoral students at various stages of their studies (three doctoral students had already graduated 

from WACCI and were working in research institutions in their home countries). The 

participants have been subdivided into two main categories given the fact that I conducted two 

sets of interviews. The first set of interviews involved female students, administrators and 
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instructors and one male student, and the second set of interviews were with male administrators 

and instructors. Tables 6.1 and 6.2 provide detailed information on the participants. 
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Table 6.1 List and profile of participants: students/instructors/administrators 

No

. Pseudonym Institution ACE Position Program Gender Nationality 

1 Marietta Legon WACCI Master’s 

Student 

Plant Breeding Female Ghana 

2 Gloria Legon WACCI Ph.D. Student Plant Breeding Female Nigeria 

3 Helen Legon WACCI Ph.D. Student Plant Breeding Female Ghana 

4 Iris* Legon WACCI Ph.D. Student Plant Breeding Female Cameroon 

5 Jane Legon WACCI Ph.D. Student  Plant Breeding Female Ghana 

6 Karl Legon WACCI Administrator WACCI Male Ghana 

7 Michael Legon WACCI Lecturer/Deputy 

Director 

Plant Breeding Male Ghana 

8 Richard* Legon WACCI Ph.D. Student Plant Breeding Male Ghana 

9 Olivia Legon WACCI Ph.D. Student Plant Breeding Female Ghana 

10 Lynda Legon WACCI Ph.D. Student Plant Breeding Female Ghana 

11 Janet Legon WACCI Ph.D. Student Plant Breeding Female Ghana 

12 Margaret Legon WACCI Ph.D. Student Plant Breeding Female Ghana 

13 Patience* Legon WACCI Ph.D. Student Plant Breeding Female Cameroon 

14 Joana Legon WACCBIP Lecturer Department of Female Ghana 
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No

. Pseudonym Institution ACE Position Program Gender Nationality 

Biochemistry, Cell & 

Molecular Biology 

15 Georgiana Legon WACCBIP Instructor/ 

Administrator 

Department of 

Biochemistry, Cell & 

Molecular Biology 

Female Ghana 

16 Edith Legon WACCBIP Ph.D. Student Department of 

Biochemistry, Cell & 

Molecular Biology 

Female Ghana 

17 Esther Legon WACCBIP Master’s 

Student 

Department of 

Biochemistry, Cell & 

Molecular Biology 

Female Ghana 

18 Doris Legon WACCBIP Master’s 

Student 

Department of 

Biochemistry, Cell & 

Molecular Biology 

Female Ghana 

19 Golda Legon WACCBIP Administrator Department of 

Biochemistry, Cell & 

Molecular Biology 

Female Ghana 

20 Joseph Legon WACCBIP Administrator WACCBIP Male Ghana 
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No

. Pseudonym Institution ACE Position Program Gender Nationality 

21 Gladys KNUST RWESCK Master’s 

Student 

Water Resources 

Engineering & 

Management 

Female Ghana 

22 Sylvia KNUST RWESCK Ph.D. Student Water Resources 

Engineering & 

Management 

Female Ghana 

23 Delphi KNUST RWESCK Ph.D. Student Environmental 

Sanitation & Waste 

Management 

Female Ghana 

24 Zara KNUST RWESCK Master’s 

Student 

Water Supply & 

Environmental 

Sanitation 

Female Ghana 

25 Jill KNUST RWESCK Ph.D. Student Water Resources 

Engineering 

Female Ghana 

26 Gilberta KNUST RWESCK Master’s 

Student  

Water Supply & 

Environmental 

Sanitation 

Female Ghana 

27 Deborah KNUST RWESCK Master’s 

Student 

Water Resources 

Engineering & 

Female Ghana 



       
 

WOMEN IN SCIENCE AND TECHNOLOGY IN HIGHER EDUCATION IN GHANA     99 

 

No

. Pseudonym Institution ACE Position Program Gender Nationality 

Management 

28 Zoe KNUST RWESCK Ph.D. Student Environmental 

Sanitation & Waste 

Management 

Female Ghana 

29 Don KNUST N/A Administrator/ 

Researcher 

Quality Assurance 

Unit 

Male Ghana 

Note. Study participants who had already graduated from the program and were working in scientific research institutions in their 

respective countries have an asterisk (*) next to their name. 
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Table 6.2 List and profile of participants: administrators/instructors 

  

No

. Pseudonym Institution ACE Position Program Gender Nationality 

1 Georgiana Legon WACCBIP Lecturer/ 

Administrator 

Department of Biochemistry, 

Cell & Molecular Biology 

Female Ghana 

2 Joseph Legon WACCBIP Centre Director WACCBIP Male Ghana 

3 Golda Legon WACCBIP Resource & 

Development Officer 

Department of Biochemistry, 

Cell & Molecular Biology 

Female Ghana 

4 Karl Legon WACCI Centre Leader WACCI Male Ghana 

5 Michael Legon WACCI Lecturer/ Deputy 

Director 

Plant Breeding Male Ghana 

6 Don KNUST N/A Administrator/ 

Researcher 

Quality Assurance Unit Male Ghana 
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6.3 Data Collection Process 

A transformative methodological approach like that espoused in Morley (2010) implies the 

use of qualitative data collection techniques to learn about the subjects of study and begin to 

establish trusting relationships. I used self-reflexivity as an analytical tool for examining the 

research participant’s agency, a resolute and/or conscious behaviour notably with empowerment 

and change (Huijg, 2012). To examine gender-based affirmative-action policies and gender 

mainstreaming in graduate-level S&T education at the three selected ACEs, I conducted culturally 

sensitive qualitative research. The most common type of qualitative interview is the individual 

face-to-face, in-depth interview that seeks to understand participants’ experiences and perspectives 

on specific issues (DiCicco-Bloom & Crabtree, 2006). The field research followed a multiple case 

study approach conducted in two phases. 

The purpose of the first phase of data collection was to identify the policies and procedures 

put in place by the selected institutions and ACEs to address gender-disparity issues and to assess 

their effectiveness and efficacy. This phase consisted of (a) the collection and analysis of policies-

and-procedures documents related to gender and (b) interviews with administrators to corroborate 

document analyses. The documents were collected from relevant websites, such as those of the 

selected universities, the Permanent Mission of Ghana to the United Nations; the Ministry of 

Environment, Science, and Technology; the Ministry of Education; the Ministry of Gender, Child 

and Social Protection; and the National Council for Tertiary Education. A few documents were 

collected from the offices of the three ACEs. (See Appendix 2 for the list of policies and 

procedures analysed). Interviews with ACE administrators and/or instructors provided more 

detailed information on these policies, procedures, and strategies. Hence, some data came from 

primary sources (interviews with administrators), while other data were from secondary sources 

(policies and procedures documents). 

The purpose of the second phase of data collection was to investigate how the academic 

and professional experiences of women in graduate S&T programs had been affected by gendered 

policies and procedures, and by broader factors of culture and social class. It consisted of a 

multiple qualitative case inquiry into the experiences and perceptions of women who had achieved 

entry into graduate-level S&T programs as students, instructors, and administrators. 
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Semi-structured in-depth interviews are widely used in qualitative research and are 

organized around a set of predetermined open-ended questions, with other questions emerging as 

dialogue between the interviewer and the interviewee proceeds (Creswell, 2013). I chose the semi-

structured interview method to enrich conversations between participants and myself to yield 

reliable and comparable data. This kind of interview method allowed me to concentrate on planned 

items that were related to the research questions.  

Following the preliminary analysis of the policy documents, I conducted one-on-one semi-

structured interviews with 25 female participants comprising master’s students, doctoral students, 

instructors, and administrators. Each interview lasted approximately 45 minutes. These interviews 

enabled me to delve into the female participants’ experiences in three main areas: (a) the gendered 

affirmative-action and other supportive gender-equitable policies and procedures, discussed in 

chapter 5, put in place to overcome gender disparity in S&T education in Ghana; (b) the 

participants’ experiences of gaining access to and participating in these programs; and (c) the 

participants’ perceptions of the status of girls and young-women vis à vis S&T education in 

general. 

The interviews were scheduled for dates and locations that were convenient for the 

participants. Most of the interviews were face to face. Since some of the student participants had 

already left campus for summer vacation, a few interviews were conducted by phone. As indicated 

on the Ethics Certificate, a copy of the consent form (see Appendix 4) was sent to each participant 

before the interview. Most of the participants sent their signed consent forms back to me via email 

before the phone interviews or brought them to the face-to-face interviews. Four of the participants 

who took part in the phone interviews failed to send their signed consent forms online. 

Nonetheless, those participants agreed verbally to participate in the study and decided whether 

they wanted their names associated with the interview data collected or preferred to remain 

anonymous. 

During the interviews, I made sure that I established rapport with the participants at the 

beginning of every interview, which made the interviewees very relaxed and the interviews 

conversational. DiCicco-Bloom and Crabtree (2006) suggest that it is necessary for the interviewer 

to rapidly develop a positive relationship since the process of establishing rapport is an essential 

component of the interview. Having a good rapport involves trust and respect for the participant 

and the information to be shared (DiCicco-Bloom & Crabtree, 2006). To achieve rapport, I 
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discussed the goal of the interview with each participant and assured them that they were free to 

refuse to answer any question they felt uncomfortable with and could stop the interview anytime 

they chose to do so. 

One of the outcomes I had expected from the semi-structured interviews was the collection 

of some policy information. However, few female administrators or instructors responded to my 

invitation. Indeed, only one female participant was an instructor/administrator. Even though I 

expected that each interviewee would have had unique experiences to recount and an individual 

story to tell, I followed the interview protocol with every participant in their respective category 

(student, instructor, or administrator) to make sure that all the participants responded to very 

similar questions. My field notes were not lengthy, just minor points jotted down for one reason or 

another. 

Each interview was recorded on three different devices at the same time: a laptop, an IPad, 

and a cellular phone. After the interviews, I listened to the recordings before beginning 

transcription. The transcription was facilitated by Nvivo software, which I found extremely useful 

for this purpose. I completed 80% of the transcripts and used a professional transcriber for the rest. 

Following transcription of the first two interviews— I considered these interviews as pilot 

interviews—I revised my interview protocol because two questions elicited the same response. 

Once each transcript was completed, a copy was sent to each participant for feedback. This was 

done to ensure that the transcripts accurately reflected the participants’ perspectives on the issues 

discussed. Indeed, the topic of the study has been of interest to many students who saw it as an 

opportunity to share their accomplishments and voice their concerns, with hopes of effecting 

change. Altogether, data collection took place in Ghana, specifically in Accra and Kumasi, over a 

period of approximately four months, from May to August 2017 (see Appendix 8 for the 

dissertation timetable). 

6.4 Data Analysis: Identification of Different Elements of Relevant Data 

Following preliminary analysis of the policy documentation, the qualitative data coding 

(see Appendix 9 for details) and analysis drew upon the Maxwell (2013) thematic analysis 

method, facilitated by the use of Nvivo. The Maxwell approach to qualitative research asserts that 

classifying analysis starts with the identification of the different elements of relevant data. 

Maxwell further added that this identification can be based on prior ideas of what is important or 
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on an inductive attempt to capture new insights. The latter strategy is called open coding and 

involves reading the data and developing coding classifications based on what seems most 

important.  

Even though Nvivo software had been very helpful in the transcription process, it was not 

very useful for data analysis. As noted by DiCicco-Bloom and Crabtree (2006), Nvivo requires a 

lot of background knowledge to be able to use it effectively to analyse interview data. Indeed, it 

was very complicated and required inordinate amounts of time to learn how to use it for coding. 

Therefore, I used a combination of Nvivo and manual coding, relying on pen and paper to 

categorize the data. Overall, approximately 350 pages of transcripts were coded. Nvivo software 

was not very effective in the data analysis phase; however, it has been useful for data management, 

like storing the data collected. 

The analysis entailed triangulation of evidence collected and collated through fieldwork in 

the three ACEs as well as the policy data analysis and the literature review. For data-source 

triangulation, as suggested by Stake (1995), I tried to find out if the phenomenon or case remained 

the same at other times, in other locations, or when people collaborated differently. After reading 

and re-reading the interview transcripts, I imported the transcripts from MS Word back into Nvivo. 

I then proceeded with multiple readings of the transcripts. I then ran word-search queries as well as 

text-search queries in Nvivo to help me visualize the results, which allowed me to develop 

categories for conversion into themes. After isolating relevant statements and phrases, data were 

coded and categorized into themes. 

To counter validity and credibility issues related qualitative research, I asked all 

participants to review the transcript of their interview to make sure that it was a true reflection of 

their views and perspectives on the various issues discussed. I interviewed many students who 

provided important information related to their experiences and perspectives. In fact, collecting 

policy data was more challenging than recruiting and interviewing the participants. Sometimes, 

cooperation with formal gatekeepers—or people who control access to the sites and candidates—

may be inadequate. As a sole researcher, I established a good working relationship with the 

program leaders, and they were instrumental in my acquiring the lists of potential candidates to 

whom I sent letters inviting participation in the study. 



       
 

WOMEN IN SCIENCE AND TECHNOLOGY IN HIGHER EDUCATION IN GHANA     105 

 

6.5 Limitations of the Study 

There were several limitations of my field study. The primary limitation of the study is one 

that is found in all qualitative research: the results are applicable only to the group under study. 

The findings are not generalizable so it is difficult to determine whether the same results would 

emerge in other universities in Ghana or in other ACEs throughout West and Central Africa. In 

addition, the pool of female instructors and administrators in the three institutions examined was 

limited because women are underrepresented in S&T at the graduate level in Ghana. Even though I 

set out to investigate the perspectives and experiences of female students, instructors, and 

administrators in S&T fields, there were few women in administrative or faculty position in the 

ACEs requiring the inclusion of male instructors and administrators.  

A further challenge was that data collection was undertaken during the period of final 

exams and the summer breaks, both times that are not favourable for students and instructors in 

particular and hence was likely a reason why the response rate from female instructors was very 

limited. The timing also made it impossible to have face-to-face interviews with all the 

participants. Because the ACE program is a regional program, most students from outside Ghana 

had returned to their home countries at the end of the academic year. Phone interviews were 

particularly challenging where connections were not clear. This was the case with out-of-country 

participants resulting in some poor recordings that made transcription extremely difficult. 

Moreover, the policy data collection was much more challenging than the recruitment and 

interviewing of female participants. 

Yet another limitation of the study is the women interviewed seemed to have been a 

homogeneous group despite the fact that some of them came from other regional countries 

(Nigeria and Cameroon).  They were all able-bodied women and therefore did not have the 

challenges that are presented to those who are living with disabilities. In addition, there were just 

three participants who came from low socio-economic background, mainly the Northern region. 

There again, all the participants except one were awarded scholarships that had helped defray the 

cost of their studies.  I would have liked to have interviewed a more evenly distributed group of 

peoples based on nationality, locale of upbringing, socio-economic status, among others, to be able 

to analyse how these social identities interact and intersect with gender. 
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The initial intention was to use feminist intersectionality theory as a guide to interviews 

and interview analysis.  However, due to limitations of fieldwork, such as restricted cohort of 

interviewees, lack of in-depth life histories and personal data, restricted number of female 

instructors and administrators in the S&T centres and their relatively common backgrounds like 

supportive families, teachers, high achievers in school, etc., intersectionality theory was not 

especially appropriate as a framework of analysis. Further research in the area of reducing gender 

inequality in S&T, in higher education, in general, and graduate level in particular, with a broader 

cross-section of women (different socio-economic status, religion, ethnicity, rural versus urban, 

nationality, North versus South, etc.) will therefore be more amenable to analysis in relation to 

feminist intersectionality theory.  

6.6 Summary 

Gender inequality in formal education in sub-Saharan Africa in general, and in Ghana in 

particular, was created by elaborate interconnected sets of ingrained factors. A multiple case study 

methodology helped gather data on the policies and procedures at the selected study sites (Phase 1) 

and the lived experiences and perceptions of the female participants (Phase 2). This chapter has 

covered detailed information on the goals and expected outcomes of the case study. Recruitment 

procedures and the profile of the candidates, as well as data collection and analysis have been 

discussed. Nvivo software has been useful in data collection and management, but has been less 

effective in data analysis. 
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CHAPTER 7: GENDER-EQUALITY POLICIES AND STRATEGIES IN GHANA: 

CONSCIOUSNESS RAISING, AFFIRMATIVE ACTION, AND/OR GENDER 

MAINSTREAMING? 

Education policy consists of the guidelines and regulations that govern the operation of 

educational systems. The policy environment of Ghana’s educational system has been shaped by 

the Constitution of the Republic of Ghana (Government of Ghana, 1992), Vision 2020
23

 

(Chakravarty, 2016), as well as the sector-wide strategic plans of the Ministry of Education 

(MoE, 2012), the National Council for Tertiary Education (NCTE) and other government 

entities. This policy environment is designed to direct all educational practices and procedures. 

This includes policies and strategies that have been put in place to overcome gender disparity in 

S&T education in Ghana. In this chapter, I will assess these various policies and strategies, and 

the extent to which they have been successfully implemented. This assessment will be guided by 

the conceptual framework outlined in the previous chapter which encompasses three policy 

approaches: consciousness raising, affirmative action, and gender mainstreaming.  

The chapter will examine the following national policy documents: the National Gender 

Policy (NGP, 2015); the National Science and Technology Policy (2010); the Education 

Strategic Plan 2010–2020; the Science Mathematics and Technology Education (STME) 

initiative (1987), and gendered-affirmative-action initiatives. This will be followed by a review 

of a number of university policies and strategic initiatives:  

The University of Ghana: 

 the Centre for Gender Studies and Advocacy (CEGENSA) initiative;  

 the Anti-Sexual Harassment Policy (University of Ghana, 2010); 

 the Strategic Plan 2014–2024; 

 the University of Ghana (UG) Gender Policy (yet to be approved).  

Kwame Nkrumah University of Science and Technology (KNUST): 

 the Sexual Harassment Policy; 

 the Equality and Diversity Policy; 

 the Ethics Policy, and the Corporate Strategic Plan 2016–2025.  

                                                           
23

 In 1995, the National Democratic Congress administration launched the Vision 2020 document, which was 

prepared by the National Development Planning Commission as Ghana's blueprint for sustainable socio-economic 

development (Frimpong-Boateng, 2011). 
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Complementing the review and discussion of these policy and strategic plan documents 

in relation to the conceptual framework of the dissertation will be insights elicited from 

interviews conducted with ACE instructors and administrators, and with an administrator from 

KNUST. The chapter concludes with a synthesis and comparative analyses of the gender policies 

of the three centres studied. . 

7.1 National Policies and Procedures Supporting Gender-Equality Environments 

The government of Ghana has introduced various initiatives and policies to overcome 

gender inequality in Ghanaian society and to mitigate the adverse effects of gender inequality on 

the country’s socio-economic development efforts. As early as 1970, the National Council on 

Women and Development (NCWD) was created which over the years has initiated policies and 

strategies designed to promote gender equality in diverse sectors, but especially in education, 

including in S&T fields. Many of these policies have been guided by UN resolutions to which 

Ghana is a signatory. For example, the government has endorsed the goal of meeting the basic 

learning needs of every child, and to pay particular heed to girls’ schooling (UNESCO, 2014). 

The Convention on the Rights of the Child has likewise served as a beacon for educational 

declarations and initiatives (McGrath, 2010). What follows is a synopsis of the principal state 

policies related to education and gender in Ghana. 

7.1.1 National Approach to Mainstreaming Gender into Development Efforts 

Historically, at independence in 1957 in appreciation of the role played by women 

activists during the battle for autonomy, 10 women were proposed and appointed to the 

legislature
24

 (Ministry of Gender, Children and Social Protection – MoGCSP, 2015). These 

appointments led to consciousness-raising among Ghanaian society, bringing to the fore gender-

equality and women’s empowerment issues. In addition, following the first United Nations 

Conference on Women in 1975, Ghana established the National Council on Women and 

Development, currently known as the Department of Gender, as the national mechanism to 

support government-wide efforts in the empowerment of women through income generation, 

social mobilization, and social development (MoGCSP, 2015). 

                                                           
24

 Ten women were appointed to the legislature that had 104 seats after the 1956 (MoGCSP, 2015). 
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The government of Ghana’s goals towards achieving gender-equality targets are guided 

by its commitment to international mechanisms as well as the 1992 Constitution and national 

development frameworks. Specifically, articles 17(1) and (2) of the 1992 constitution stated 

clearly that all individuals are equal before the law and free from all forms of discrimination.
25

 In 

2001, the government created a Ministry of Women and Children’s Affairs with a minister of 

state having cabinet status through an Executive Instrument (EI 8)
26

 (MoGCSP, 2015). The 

mandate of the ministry was further expanded in January 2013, when it was renamed the 

Ministry of Gender, Children and Social Protection (MoGCSP). Additionally, social protection 

and welfare issues along with the gender equality and women’s empowerment issues highlighted 

in the NGP enacted in May 2015 have become part of governmental policy directions (MoGCSP, 

2015). 

The guiding principles of the NGP are (a) “women’s rights are human rights”; (b) 

diversity issues have become very important; and (c) it is widely accepted that gender equality is 

not only a women’s issue but is rather a sustainable development issue (MoGCSP, 2015). 

Building positive gender relations requires that women and men co-exist. The government seems 

to be committed to promoting accountability through women’s leadership, women’s voices, 

women’s visibility and effective participation in decision-making, politics towards good 

governance peace and security (MoGCSP, 2015). The policy document claims that there is 

enough political will from the government and all players at all levels, in the economy, mainly 

officials from the executive, legislature, judiciary, civil society, the media, private sector, youth 

and faith based organizations to make gender a nationwide issue (MoGCSP, 2015). 

The main objective of the NGP is to integrate concerns about gender equality and 

women’s empowerment into the national development process in order to improve the social, 

legal, civic, political, economic, educational and cultural conditions of the people of Ghana; in 

an appreciable manner and as required by national and international frameworks. Gender 

mainstreaming in Ghana’s development process has been a policy goal since the early 1990s 

(MoGCSP, 2015). Specific objectives of this policy are based on the overarching goal, the 

                                                           
25

 (1) All persons shall be equal before the law; (2) a person shall not be discriminated against on grounds of gender, 

race, colour, ethnic origin, religion, creed or social or economic status (Constitution of Ghana, 1992). 
26

 The Ministry of Women and Children’s Affairs was established by the New Patriotic Party administration in 

January 2001. It was given legal status by Executive Instrument (EI 18) of October 26, 2001 Civil Service 

(Ministries) Instrument. The National Council on Women and Development (Department of Women) and the Ghana 

National Commission on Children (Department of Children) are part of this ministry (MoGCSP, 2015). 
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guiding principles, lessons from achievements, and challenges faced by women and men, boys 

and girls (as demonstrated earlier in this study). The specific objectives of the NGP are 

to accelerate efforts and commitments of the government in empowering women to 

have a safe and secure livelihood; promote gender equality and women’s 

empowerment nationwide by adopting the rights-based approaches
27

 focusing on 

social justice; support the enactment and implementation of an Affirmative Action 

Law, with transformative measures to allow women and men to participate equally 

or in achieving at least the 40% women representation in politics, on boards, and all 

levels of decision making; enhance women’s economic opportunities; and change 

inequitable gender relations to improve women’s status relative to that of men 

(MoGCSP, 2015, p. 21). 

The NGP implementation plan calls for universities and research organizations to identify 

information sources and contribute to the MoGCSP’s gender-research agenda by (a) soliciting 

and evaluating research proposals on designated areas of interest; (b) supporting evaluation and 

production of technical papers for the MoGCSP; (c) collaborating with mandated agencies to 

gather sex-disaggregated data to aid in gender planning and analysis; (d) designing training and 

educational programs on gender and women’s empowerment; and(e) being accountable for 

training (pre-service and in-service) on gender in Ghana (MoE, 2012a). 

Various institutions have been assigned key roles in the implementation of the gender 

policy related to education. At the national level, the MoE is responsible for the implementation, 

monitoring, and evaluation of the NGP in educational institutions from primary to tertiary-

education levels. The Ghana Education Service (GES) is specifically tasked with implementation 

of the NGP at the primary and secondary levels, while the National Council for Tertiary 

Education (NCTE) is responsible for the higher-education level. Tertiary-education policies 

developed by the ministries are implemented by educational institutions; therefore, universities 

are tasked with adapting the NGP to their institutional gender policies, plans, and procedures 

(MoGCSP, 2015).  

                                                           
27

 “A human rights-based approach is a conceptual framework for the process of human development that is 

normatively based on international human rights standards and operationally directed to promoting and protecting 

human rights” (UNDG, 2003). 
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7.1.2 National Science, Technology and Innovation Policy (2010) 

After previous failed attempts since independence to integrate science, technology, and 

innovation (STI) into its development plans, the government of Ghana has revived its 

commitment to utilizing STI to help meet its economic, social, and environmental challenges and 

to foster inclusive and sustainable growth and development while promoting the S&T education 

of girls and women. To that effect, a new National Science, Technology, and Innovation Policy 

(MEST, 2010) was initiated in March 2010 under the leadership of the Ministry of Environment, 

Science, and Technology (MEST). Subsequently, the ministry has developed an information, 

communication and technology (ICT) policy and has launched various initiatives aimed at 

deploying ICT in various communities and partnering with the private sector and international 

organizations. However, implementation has faced significant challenges, particularly regarding 

meeting the significant funding requirements, equipment maintenance, and cost of Internet 

access (UNCTAD, 2011). 

A revised policy framework has been designed to facilitate the sustainability, 

adaptability, and continuity of ICT in education in Ghana into the future through concrete 

guidelines, objectives, and strategies (MoE, 2015). Ghana has adopted the policy of attaining a 

60:40 science-to-arts ratio at the tertiary level. The government has also put in place necessary 

measures to develop national S&T capabilities of both male and female students to enable the 

nation to achieve significant productivity and efficiency and to attain self-reliance in trained 

skills and technical expertise. 

7.1.3 Gender Equality in Education: Policies, Initiatives, and Plans 

7.1.3.1 Overview 

 Ghana’s education policy is based on equal opportunity of access to education: it aims to 

tackle inequalities in access at all levels. The tertiary-education sub-sector includes several 

specialized agencies that support the ministry, such as the National Accreditation Board (NAB), 

the Ghana Academy of Arts and Sciences, the Ghana National Service Scheme, the Student Loan 

Trust Fund, as well as the NCTE, which plays the key role of coordinating higher-education 

activities (Bailey, 2014). This study focuses mainly on the work of the NCTE. 
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 As described in Chapter 4, the NCTE “was established in 1993 as a semi-independent 

statutory body to oversee all public tertiary-education institutions of both university and non-

university status” (Bailey, 2014, p. 6). Since its mission is to provide leadership in the direction, 

functions, role, and relevance of tertiary education in Ghana (NCTE, 2012), the MoE and the 

NCTE work in close collaboration. Both are responsible for developing strategies such as 

affirmative-action initiatives, gender mainstreaming and other relevant gender-equality 

supportive procedures to deal with existing and future challenges of gender in education (NCTE, 

2012). It is necessary to examine the current strategic plan for education (MoE, 2012a) to obtain 

in-depth information on what the government intends to achieve within a specific timeframe, 

particularly in regard to gender equality. 

7.1.3.2 Education Strategic Plan: 2010 to 2020 

The fifth Education Strategic Plan (ESP) (MoE, 2012a) covering the period 2010 to 

2020, is built upon its predecessors and takes into consideration acts, policies, reviews, and 

papers of national and regional importance (MoE, 2010). It was guided by policy initiatives that 

appeared in the years following the publication of the previous strategic plan in May 2003. 

Additionally, there have been several noteworthy sub-sector policy reforms. In 2009, the 

succeeding government instituted various education-sector policy initiatives that are essential 

policy drivers for the current ESP (MoE, 2015). The main objectives of the 2010–2020 ESP 

related to women in higher education, and particularly S&T higher education, are to (a) enhance 

equitable access to and participation in quality education at all levels, (b) decrease the gender 

gap in access to education at all levels, and (c) mainstream gender, human rights, and 

environment in the education curricula at all levels (MoE, 2012a).  

According to the ESP, the following target activities are necessary to 

 Ensure equal tertiary education opportunities for all academically eligible students;  

 Encourage females into hitherto traditionally male dominated faculties/departments;  

 Eliminate gender stereotyping in coursework, skills development and materials;  

 Define and institutionalize a multi-level career path with a clearly defined promotion 

policy based on equality and merit with appropriate incentives and rewards to those who 

add value to the tertiary sector; 
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 Positively discriminate in the supply of tertiary grants to female applicants [affirmative 

action];  

 Eliminate gender stereotyping in courses and in teaching approaches, skills development 

and training materials; 

 Develop and implement equitable resource allocation systems that are available to public 

scrutiny; 

 Institute girl-friendly guidance and counselling system and procedures implemented with 

non-gender biased ICT and elimination of inequitable subsidies (MoE, 2012b). 

The performance indicators include (a) the implementation of information, education and 

communication (IEC) programs to raise awareness of the importance of tertiary education for 

females; (b) at least 40% of cohort entering tertiary education (all kinds) is female by 2015; (c) 

ensure that appropriate skills are provided for personal development and work; (d) strengthen 

capacity within tertiary institutions including the NTCE to conduct relevant research by 

enhancing the capacity of the research unit of statistics, research, information management and 

public relations; (e) gender-appropriate information communication and technology and skills 

development opportunities within second cycle curricula by 2012 (reviewed periodically 

throughout the ESP period; (f) upgrade the planning, budgeting, monitoring and evaluation 

division; (g) the annual national girls education reports including relevant indicators 

completed/published; and (h) develop a mutual-accountability scheme for students’ institutions, 

academic staff and NCTE. (MoE, 2012b)  

To monitor the implementation of ESP in tertiary education, the government proposes to 

introduce a client report system that enables students to make independent institutional 

assessments that may be sent directly to NCTE - operative by 2012. The Ministry of Education 

uses a results–oriented approach to monitoring and evaluation (M&E) to assess outcomes, to 

identify operational and funding gaps, and to introduce improvements that will enhance the 

quality of education service delivery throughout the country. M&E is therefore a central 

component of the ESP. The M&E framework is based on an annual cycle that involves: 

monitoring at all levels of the sector, information gathering and publication, detailed analysis of 

sector performance, evaluation against indicators and other devices, and reporting on a periodic 

basis. The agency responsible for the coordination of this tertiary education strategic plan 
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including gender equality program at the tertiary education level, is the NCTE. Consequently, 

the funding to NCTE is said to be tied to the achievement of clear and realistic targets that were 

set by December 2010 following the audits and reviews mentioned above. The goal is to make 

sure that the relevant evaluations reports are available each year. The timeframe for the 

implementation of the activities mentioned-above is supposed to be ongoing starting from 2010 

(MoE, 2012b). 

7.1.3.3 Science, Mathematics, and Technology Education (STME) 

One of the most significant interventions initiated by the MoE and the Ghana Education 

Service (GES) in collaboration with the MEST to promote girls science and technology 

education was the introduction of STME clinics (MEST, 2010), implemented with the support of 

UNESCO (UNESCO, 2002). Launched in 1987, a clinic comprised an annual two-week-long 

program that enabled selected girls in secondary schools to interact with female scientists and 

technologists and to receive career guidance on job opportunities (Andam et al., 2013). The 

ultimate goal of the STME clinics was to achieve a target of 30% of female students at the 

tertiary level pursuing a career in science, technology and mathematics fields. To help sustain the 

process, the MoE created an office for the coordination of the STME. Subsequently, the clinics 

were decentralized into zonal levels, where students from two or three regions were clustered for 

each clinic. By 1999, the clinics had been extended to include girls from junior high schools and 

been organized in all 10 regions of Ghana. A total of 40,908 girls attended clinics and camps 

from 1986 to 2010 (MEST, 2010). The program and other initiatives managed to increase girls’ 

participation from 12% to 25% within 25 years; thus, this intervention led to increased enrolment 

of female students in S&T programs in the universities and polytechnics in Ghana (MEST, 

2010). 

7.1.3.4 Gendered Affirmative Action Initiatives 

Affirmative-action policies in university admissions were initiated in the mid-1990s to 

remedy the persistent gender-based disparity, particularly, in S&T higher-education programs 

(Atuahene & Owusu-Ansah, 2013). Universities introduced quota systems for the admission of 

female students into university S&T programs, and some went further, lowering the admission 

cut-off points for female students (MEST, 2010). Oftentimes, there are no specific figures for 
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female admission for the quotas change from year to year. As noted by Yusif & Ofori-Abebrese 

(2017) “the irregular nature of the yearly admission figures might be explained by the fact that 

admissions into KNUST are determined predominantly by the yearly quotas that the Academic 

Board approves to guide general admissions.” (para. 12).The admitted students were given the 

opportunity to take part in remedial science programs to bring their science skills up to date. 

Similarly, efforts were made to recruit students from deprived schools (Atuahene & Owusu-

Ansah, 2013). 

At the turn of the century, the School of Medical Sciences at the University of Ghana 

stipulated that 20% of persons admitted would be women (Sutherland-Addy, 2002). Later, 

universities in Ghana strove to enrol at least 10% of their student population in tertiary 

educational institutions and increase women’s participation in graduate programs (NCTE, 2012). 

The social-consciousness-raising efforts earlier on, right after the independence of Ghana in the 

late 1950s, brought about progress in gender normalization. According to the NGP, the MoGCSP 

was well resourced and positioned with the capabilities to mainstream gender equality and 

women’s empowerment into all aspects of sound and accountable-governance practices of the 

country (MoGCSP, 2015). 

7.2 Description of Universities’ Policies and Procedures 

The description of universities’ policies and procedures that follows consists of a 

combination of information pertaining to gender attained through the collection of policies-and-

procedures documents. The analyses of these documents are complemented by the interpretation 

of administrators and instructors perspectives during one-on-one semi-structured interviews. 

These interviews were related to the implementation of gender policies and procedures in the 

three ACEs studied (WACCI, WACCBIP, and RWESCK). It is important to note that even 

though the ACEs are semi-autonomous, they did not formulate their own policies and 

procedures. Instead, they adapted their respective host institution’s policies and procedures to 

their systems of operation. The policy-implementation processes at WACCI, WACCBIP, and 

RWESCK are also discussed. 
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7.2.1 University of Ghana 

  7.2.1.1 Centre for Gender Studies and Advocacy (CEGENSA) 

The university’s vision is to become a “World Class research intensive University” 

within a decade (University of Ghana, n.d.). Its mission is to create an empowering environment 

that will make the University of Ghana pertinent for national, regional, and global development. 

The creation of CEGENSA represented a significant impetus to the early efforts to 

institutionalize gender in the university’s culture. 

 CEGENSA was established by the University Council in 2006 to (a) institutionalize 

gender issues as a university priority; (b) promote research on gender-related issues; (c) prepare 

and publicize gender-related research; (d) provide resources and facilitate female staff' and 

students’ unique gender-information needs; and (e) support advocacy and lead the gender-policy 

development process by providing gender-related services to key stakeholders in government 

and non-governmental organizations (University of Ghana, n.d). The mission of CEGENSA is 

hence to establish an interdisciplinary platform while leading in key areas of the university’s 

gender-policy making, curriculum development, and service provision. Its mandate is to 

formulate policies on gender within the university, to review existing policy documents and the 

operation of the university boards and committees, and obtain consensus among university 

administrators, staff, and students regarding gender issues (CEGENSA, n.d.). 

According to its website, through advocacy, CEGENSA develops and organizes student 

outreach programs on gender issues specifically related to the unique situation of young female 

students in the academic environment. It also promotes networking and collaboration with 

government ministries, departments and agencies while encouraging them to share knowledge 

and work together on issues of common interest (CEGENSA, 2013). CEGENSA is also involved 

in curriculum development, including the development of short courses, such as “Gender and 

Development and Gender Culture”, in the Institute of African Studies. It also provides mentoring 

programs that aim to empower faculty and students while advocating for change. The major 

accomplishments of CEGENSA include the university’s anti sexual-harassment policy, the draft 

gender policy, and the 2014–2024 strategic plan (CEGENSA, 2013). 
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7.2.1.2 Sexual Harassment Policy 

The “Anti-Sexual Harassment Policy” was enacted in 2009 (CEGENSA, n.d.).  

According to the policy document, the University of Ghana is devoted to creating and 

maintaining an environment that allows all participants in university programs and activities to 

be free from intimidation, exploitation, and abuse. The university defines sexual harassment as 

an interaction between individuals of the same or opposite sex that is depicted as unwelcome 

sexual advances, unwelcome requests for sexual favours, and other verbal or physical conduct or 

behaviour of a sexual nature. The anti-sexual-harassment policy aims to provide an atmosphere 

for work and study where everyone is treated with respect and dignity. The objectives of the 

policy are to (a) be proactive in the prevention of sexual harassment and sexual abuse, (b) 

respond quickly and effectively to sexual harassment and sexual abuse cases, and (c) impose 

suitable disciplinary actions should a violation be proved (CEGENSA, 2013, personal 

communication, August 15, 2017). 

7.2.1.3 University Gender Policy (Awaiting University Council’s Approval) 

The University Gender Policy (A. Darkwah, personal communication, September 12, 

2017) aims to ensure gender parity and a gender-equitable environment that is inclusive and 

supportive of both males and females while providing equal opportunity to all its current and 

prospective employees, students, interns, and teaching assistants regardless of gender. The 

guiding principles include (a) freedom from gender discrimination, (b) equal opportunity, (c) 

gender sensibility, (d) gender mainstreaming, and (e) gender parity and gender balance in all 

university student population, academic and non-academic staff. Based on the draft policy 

document, gender balance will be achieved when there are approximately equal numbers of men 

and women present or participating in all areas of the university life. The draft policy specifically 

aims to enable optimal productivity; engage both males and females in decision-making; harness 

women and men’s diverse skills, perspectives and knowledge; and value diverse perspectives. 

According to the University Draft Gender Policy, 

The University is committed to the promotion of equal opportunity for male and 

female employees and students. At the level of employees this will be reflected in 

recruitments, appointments and promotions and the University will institute special 

measures to ensure gender parity at all employee levels. With regard to the students, 
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existing special measures (affirmative action policy) put in place in the 1980s will 

be continued and expanded to increase the number of female students until parity is 

achieved in the number of male and female students in both sciences and 

humanities at both undergraduate and post-graduate levels. The University will 

pursue a strategy of mainstreaming a gender perspective by assessing the 

implications for males and females of any planned action, including policies or 

programs, in any area and at all levels (University of Ghana, n.d.). 

The University Council has the overall responsibility for policy compliance and 

enforcement, while CEGENSA facilitates and supports the Equal Opportunity Board in the 

implementation of the gender policy. Audits of the policy and its monitoring and evaluation have 

been assigned to the Equal Opportunity Board supported by CEGENSA. 

7.2.1.4 University of Ghana Strategic Plan: 2014–2024 

 The university 2014–2024 strategic plan includes the vision, mission and core values, 

and strategic priorities for the university. The development and implementation of relevant 

policies and procedures to facilitate the smooth operation and development of the university are 

crucial for the achievement of its core strategic objectives. The main goals are to (a) develop 

public engagement that is aligned with the university research plan; (b) promote stronger 

collaboration between the university and its key stakeholders (government, tertiary associates 

and industry); (c) strengthen collaboration with top-tier international research universities; and 

(d) develop an effective system of assessing, and publicizing the impact of the university 

programs on the entire community. Nine key strategic priorities are identified, including gender 

and diversity, which is number four among the nine. This priority seeks to create the best 

environment for equal opportunity for both women and men (University of Ghana, 2013, 

personal communication, June 16, 2017). 
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7.2.2 Kwame Nkrumah University of Science and Technology 

The key policies and procedures that have been put in place by KNUST to achieve its 

vision, mission and core values
28

 include a Sexual Harassment Policy, Equality and Diversity 

Policy
29

, Ethics Policy, and Corporate Strategic Plan 2016-2025. 

7.2.2.1 KNUST Draft Sexual Harassment Policy 

There were few policy documents on the university website besides the university’s 

2016–2025 strategic plan. Most of the policy documents were collected at the Office of Quality 

Control Unit and were all in draft form. Below is a quotation of the Sexual Harassment Policy. 

KNUST adheres to the principles and traditions of academic freedom, and 

recognizes that these freedoms must be in balance with the rights of others, 

including the right of individuals not to be sexually harassed. It is understood that 

the principles of academic freedom permit topics of all types, including those with 

sexual content, to be part of courses, lectures, and other academic pursuits... 

Sexual Harassment need not be intentional. Under KNUST sexual harassment 

policies, the intent of the person who is alleged to have behaved improperly is not 

relevant to determining whether a violation of KNUST's policy has occurred. The 

relevant determination is whether a reasonable person could have interpreted the 

alleged behaviour to be sexual. The University seeks to create a peaceful and 

cordial atmosphere devoid of sexual harassment of any form. Sanctions will be 

applied where appropriate when the complaint or allegation of sexual harassment 

is established
30

 (KNUST Ethics Policy Document, p. 6, personal communication, 

September 17, 2017). 

7.2.2.2 Draft Equality and Diversity Policy 

 KNUST is committed to promoting and implementing equality of opportunity in its 

learning, teaching, research and working environments. The university developed an equality 

and diversity policy based on the following objectives: 

                                                           
28

 Most of the documents collected were still in draft form and had not been finalized. 
29

 The policies on equality and diversity and on sexual harassment were embedded in the ethics policy but not 

approved. 
30

 The policy documents were collected from the Office of Quality Assurance Unit, KNUST.  
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 The university aims to ensure that all members of its community are treated with fairness, 

dignity and respect. 

 The university aims to apply this policy in compliance with and in the spirit of the 

relevant legislation. 

 The university will not discriminate on grounds of age, disability, pregnancy and 

maternity, race, religion, belief, or sex in any decisions concerning student 

admissions, progression, or support provision. 

 The university will not discriminate on grounds of any protected characteristic, in 

decisions concerning staff recruitment and selection, career development, 

promotion, staff development opportunities, pay and remuneration, or reward 

and recognition. 

 The university will not discriminate against any person on grounds of age, 

disability, pregnancy and maternity, race, religion, belief or sex in the provision 

of facilities or services, or in the exercise of public functions (Draft Equality 

and Diversity Policy, p. 2)
31

. 

7.2.2.3 Ethics Policy (Awaiting Approval) 

KNUST has operated as an institution with principles that have been enacted in various 

documents in the form of ‘Recorders’. The Ethics Policy document 
32

was developed to serve as 

the main guideline for ethical issues taking into consideration the university’s vision to advance 

knowledge in S&T for sustainable development in Africa. KNUST acknowledges that it has an 

obligation to all its stakeholders to observe and maintain high ethical standards in all transactions 

through leadership in innovation and technology, a culture of excellence, diversity and equal 

opportunity for all, and integrity and stewardship of resources. 

                                                           
31

 draft equality and diversity policy During my visit to the Quality Assurance Unit, I was informed that the 

university’s ethics policy has been finalized and was awaiting approval of the Management Council (Quality 

Assurance Unit, personal communication, May 15, 2017). 
32

 The ethics document was collected from the Quality Assurance Unit. 
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7.2.2.4 KNUST Corporate Strategic Plan: 2016–2025 

KNUST’s 2014–2024 strategic plan (KNUST, n.d.) features a situational assessment 

(strengths, weaknesses, opportunities, threats, and challenges) and projections, strategic focus, 

and strategic objectives, implementation, monitoring, and evaluation, plan implementation 

framework. The seven main thematic areas and objectives are (a) institutional governance and 

leadership; (b) development of human resources; (c) training, research and innovation; (d) 

development of infrastructure and ICT facilities; (e) financial sustainability; (f) environment and 

development; and (g) visibility. While its corporate strategic plan is silent on the subject of 

gender equity and equality, through its policy of Diversity and Equal Opportunity for All, 

KNUST ensures an environment of understanding and respect for cultural diversity and equal 

opportunity for students and staff (Quality Assurance Unit, personal communication, September 

17, 2017). The university upholds academic freedom in its quest to advance the frontiers of S&T 

education in Ghana (KNUST, 2016). 

7.3 Discussion of National, University, and ACE Policies and Procedures 

Among the numerous challenges faced by tertiary education in Ghana —facilities 

maintenance and upgrading, a growing demand for admissions, maintaining standards of staff, 

addressing the quality of education and the skills requirement of employers— is growing 

concern about gender disparity, particularly in S&T programs. The increased demand and the 

limited capacity of Ghanaian universities to admit all applicants who meet the admission 

requirements has been a major hindrance to university education and S&T higher education. In 

addition, the introduction of fee-paying programs in public universities has made it difficult for 

students from low-income families, particularly females, to gain access. As argued by Atuahene 

and Owusu-Appiah (2013), “in the public universities, the enrolment growth rate has not 

reflected the proportionate expansion in academic facilities to ensure equity and inclusion of all 

social groups” (p. 2). The inequitable access of males and females has prevented women from 

gaining access (Kilu & Sanda, 2016). More competitive entry requirements favouring students 

from wealthier regions and schools and higher socio-economic status (Arthur & Arthur, 2016) 

also contributed to the increase in the gender gap that was observed between the 2012–2013 and 

2015–2016 academic years at the University of Ghana: it rose from a ratio of 43:57 to 29:71 in 
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favour of males (see Figure 4.4 in Chapter 4), meaning that many more male students were 

gaining access at the expense of females. 

The government continues to push for an increase in women’s participation in S&T 

higher-education programs. Consequently, some initiatives have been adopted, and a few of the 

policies currently in place have helped to improve the situation. Tertiary-education policies and 

initiatives in Ghana have focused on improving and bridging the gender gap in access to 

education and promoting S&T quality education at all levels. As discussed in Chapter 4, 

affirmative action and gender mainstreaming are claimed to have been the policies of choice at 

the national and institutional levels. However, this stance contrasts with Oppong’s (2017) 

comments about the gap between gender-policy development and implementation in Ghana. 

Oppong noted that lack of funding, the absence of a clear mandate for inter-ministerial 

coordination regarding gender capacity, and a shortage of data present challenges to policy 

implementation processes, thus contributing to the gap between policy and practice. Oppong 

further noted that less than 1% of the national budget was allocated to the MoGCSP.  Appiah and 

Baah (2017) corroborate Oppong’s observation. The question is, “would the Minister for Gender, 

Children, and Social Protection have the cooperation of other Ministers for the amendment of 

their laws to include gender equality” (Appiah, 2015, p. 279)? It is evident that policies take a 

long time to draft, approve, and actually enact. As Sutherland-Addy (2002, p. 74) noted 

“affirmative action where practiced in the area of admission into science-based disciplines, for 

example, was done informally and was not part of the institutional culture”. 

In addition, the STME program in secondary schools had not reached the 30% enrolment 

objective before the focus was shifted towards building the capacity of both girls and boys under 

the name of Science, Technology and Innovation Education camps for both male and female 

students (MEST, 2010). According to a statement made by Honourable Juliana Azumah-

Mensah, former Minister for Women and Children’s Affairs (UN, 2011), the STME program in 

secondary school had been so successful that it was replaced by a new program catering for both 

girls and boys despite the fact that the goal of 30% female participation had not been reached. 

Contrary to the government’s claim of success, Boateng (2015) argued that “it appears that some 

of these governmental initiatives are losing steam, probably because of funding issues, lack of 

capacity, or indifference by governmental agencies both at the national and district levels” (p. 

164). 
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Thirty-one years after the initiation of the STME, the gender gap between girls and boys 

persists in S&T programs in Ghana. It is apparent that more needs to be done to bridge the 

gender gap. Andam et al. (2013) concurred that further initiatives are necessary to encourage 

more girls to enter S&T fields. 

7.3.1 National Gender-Equality Policies Analyses 

While some policies have been successful, a few of them have not achieved the outcomes 

expected, either from lack of appropriate funding, poor physical facilities, the gap between 

policy development and implementation, or lack of political will and commitment (Effah, 2011). 

Moreover, the limited capacity of the universities in Ghana severely impedes the access of 

women to tertiary education (Atuahene & Owusu-Ansah, 2013). If limited capacity means that 

female applicants have to compete with male candidates, who seem to be favoured in higher 

education and who have all the privileges, then it is evident that women’s access and 

participation is very restricted (Arthur & Arthur, 2016). Notwithstanding various campaigns for 

gender equity through affirmative-action programs, there remains the challenge of bridging the 

gender gap in education, especially at the tertiary level in S&T programs. 

Affirmative-action policies were introduced into university admission procedures in the 

mid-nineties as a corrective measure for the long-standing gender-based disparities. Universities 

have adopted various quota systems such as lowering the admission cut-off points by one point 

for female students in various programs (Atuahene & Owusu-Ansah, 2013). This has been the 

case at KNUST, as indicated by Don. However, it is difficult to assess how this strategy has been 

used in other institutions and if it has been applied selectively or across the board. There seems 

to be no standard for the implementation of this affirmative-action initiative particularly in S&T. 

Additionally, there is no mechanism in place to allow for the immediate follow-up and 

verification of the implementation of such quotas during the admission processes. The 

proportional distribution of gender is available only after all admissions have been granted 

(Sinha and Nayak, 2008). As Abagre and Bukari (2013) pointed out in regard to affirmative-

action approaches, “while held to be widely practiced at the tertiary-education level, particularly 

with respect to admissions to science-based courses, it is not clear whether all the institutions do 

so as a matter of discretion or in pursuance of a well-defined or state policy” (p. 22). Moreover, 
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very little assessment has been done of gender-sensitive strategies in Ghanaian educational 

institutions beyond quota allocations in enrolment (Sinha & Nayak, 2008). 

It is not surprising that the implementation and assessment of results of affirmative-action 

policies seem to be laden with issues. A study undertaken by Appiah (2015) revealed that despite 

the development of a broad national framework in the Draft Affirmative Action Bill aiming to 

achieve gender balance in recruitment and appointment of public officials, the bill was yet to be 

enacted into law, and full implementation, due to lack of cooperation from the various ministries 

and government agencies. One reason for the delay is that the Minister for Gender, Children, and 

Social Protection cannot have the cooperation of other Ministers for the amendment of their laws 

to include gender equality. In Ghana “public life is based, not purely on a system of 

advancement by merit, but on patriarchal notions of gender and gender roles” (Appiah, 2015, p. 

275). The draft bill meets the requirements for gender equality; however, the challenge lies in its 

enactment and implementation (Appiah, 2015). In fact, Djaba
33

 (2018) noted that successive 

governments had, over the years, tried to put in place mechanisms to enhance the participation of 

women in all aspects of decision-making in Ghana but these mechanisms had not achieved the 

intended outcomes. Indeed, on March 8, 2018, the National Commission for Civic Education in 

Ghana marked the International Women's Day with a call on “government and parliament to 

expedite the passage of the Affirmative Action Bill”(NCCE, 2018). 

Similarly, mainstreaming gender in Ghana’s development plans has been the policy goal 

since the early 1980s. However, according to critics, Ghana has a reputation for having excellent 

policies on paper but failing to deliver expected outcomes, suggesting the rhetoric is far from the 

reality (Ackyeampong, 2009; Nguyen & Wodon, 2013; Nordensvard, 2014). Many scholars have 

asserted that policy commitments related to gender have a propensity to evaporate during 

implementation (Goetz 1997; Longwe, 1995; Morley, 2010; Tsikata, 2009). To determine how 

far policy is from real implementation practice, Nordensvard (2014) investigated how the NGP 

had been implemented in agricultural and natural resources management. The findings suggest 

that sensitization programs on gender issues have been successful in raising awareness to a 

certain extent. However, the formulation of gender-equitable policies and programs does not 

necessarily lead to the implemention of projects and activities that actually increase women’s 

access to resources or participation in influential public and political decision-making positions. 

                                                           
33

 Madam Otiko Afisah Djaba is the current Minister for Gender, Children and Social Protection. 
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The shortage of financial resources is the main challenge for the educational policy 

implementation gap (Nordensvard, 2014). Another challenge has been the inability of the NTCE 

to conduct research that is clearly needed for evidence-based policy-making.  NTCE blamed its 

poor research capacity on lack of financial resources, claiming that resources were not available 

to upgrade staff’s competence to conduct research (Bailey, 2014). In fact, the findings of 

Nordensvard’s study (2014) confirm the observation made by Bailey (2014) that there was no 

single comprehensive gender policy for tertiary education in Ghana. The claim made by the 

government that the MoGCSP is well resourced is not borne out. It shows a clear lack of 

understanding of the nature of the problem and the magnitude of resources necessary to 

effectively address gender inequality issues. 

 Moreover, the government of Ghana has claimed that “education is the right of every 

child; still, the education policy has been informed by an economic discourse rather than a 

citizenship discourse” (Nordensvard, 2014, p. 279). The World Bank and the International 

Monetary Fund (IMF) have often influenced the discourses around education (Nordensvard, 

2014). In addition, fundamental education reforms have been built on a dominant economic 

factor, suggesting that education is considered as an investment and Ghana’s educational reforms 

have been mainly donor-driven. Moreover, the continued failure to design and rightfully target 

policies and interventions which address the needs of rural peoples, in Africa in general and 

Ghana in particular, suggests that policy-makers seem to misunderstand the way of life of these 

people (Nordensvard, 2014). 

Despite an elaborate logical framework for monitoring and evaluation of the NGP, the 

MoE’s 2016 performance report provided only the female enrolment statistics in tertiary 

education. This implies that the MoE was equating gender equality to gender parity: there was no 

discussion of the specific actions (consciousness raising, affirmative action, and gender 

mainstreaming) taken to increase female participation, retention, and success in education 

programs (MoE, 2016). The 2016 report did mention awareness-raising at the secondary school 

level. 

Participatory Approach to Student Success (PASS) Scholarship program is to 

increase the enrolment, retention, completion and performance of girls at Junior High 

School (JHS) level in the 75 deprived districts of Ghana. PASS will achieve this by 

providing a full access, needs-based material support package comprising items 
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necessary for a girl to attend JHS, paying school and BECE [Basic Education 

Certificate Examination] examination fees, raising awareness and promoting girls 

education, and enhancing the capacity of the Girls Education Unit (GEU) Head 

Office and District and Regional Officers (MoE, 2016, p. 25). 

However, awareness-raising related to gender has not been mentioned in the report at the 

tertiary level. Additionally, the MoE has developed a policy implementation plan for tertiary 

education including a timeframe for the accomplishment of the various activities that tended to 

be very useful milestones for the achievement of the various activities and gender policy 

monitoring and evaluation. However, seven years into the suggested timeframe in the Plan 2010–

2020, all activities are ongoing from 2010 and none has been finalized. There seems to be no 

urgency in accomplishing the strategic plan’s activities related to gender. The NCTE is 

responsible for implementing these activities with the collaboration of the tertiary-education 

institutions. Yet, there was no mention of gender on the NCTE website. It is apparent that 

priority has not been assigned to gender issues at the tertiary level.  

The MoE and the MoGCSP developed the NGP with no detailed information on 

implementation and no specific timeframe. It was not surprising, therefore, that there was no 

progress report. According to the NGP, the various tertiary-education institutions were required 

to provide annual reports to the NCTE, which in turn was expected to provide reports to the 

MoE. The MoE was to work closely with the MoGCSP to prepare reports to the President. None 

of these evaluation reports was available. The 2016 annual report of the MoGCSP itself was 

scanty and mostly discussed social issues (raising women’ awareness and empowerment through 

workshops) and finance. The only information related to education was about building 

classrooms for elementary school children, donating computers to some libraries, and 

elementary-school feeding programs. 

 Notwithstanding the Ghanaian government’s numerous initiatives to increase inclusivity 

and equality and to normalize gender, the underrepresentation of women in higher education 

persists. Moreover, traditional practices entrenched in masculine organizational cultures continue 

to hamper the effectiveness of existing legislation and gender policies (Atuahene & Owusu-

Ansah, 2013; Mabokela & Mlambo, 2015). Gender has been the most widespread and persistent 

socio-cultural, socio-economic, and institutional factor impacting access to education in Ghana 
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(Assie-Lumumba, 2006; Mabokela & Mlambo, 2015; Nordensvard, 2014). Lack of commitment 

and political will is widening the gap between policy development and policy implementation. 

Women continue to face discrimination in access to education; hence the call for more action 

towards gender equality to bridge the gender gap in the Ghanaian formal education, particularly 

in S&T higher education. 

While effective gender-policy development requires countless debates with stakeholders, 

including women and consideration of all gendered issues with various solutions and perceptible 

outcomes, little analysis of the strengths, weaknesses, opportunities, and threats in the Ghanaian 

educational context occurred during the policy development process (Nordensvard, 2014). 

Furthermore, inconsistency between policy and implementation practices suggested a lack of 

political will and real effort to eradicate gender disparity in the Ghanaian society in general and 

in educational institutions in particular (Appiah, 2015; Arthur & Arthur, 2016). The same view 

was expressed by Don (KNUST) when he spoke of lack of commitment and political will. As 

Don noted there is this general consensus that KNUST is doing well. There are not very many 

competitors in Ghana. Therefore, KNUST does not see the need to change the status quo. 

Gender mainstreaming necessitates the integration of women into gendered development 

efforts because gender equality cannot be attained until institutional and organizational changes 

occur. In most cases, the focus is on women—reinforcing the concept of women as victims and 

ignoring the fact that both men and women are influenced by societal gender constructs 

(Chauraya, 2014)—rather than on gender. This often leads to minimal institutional 

transformations that do not create any significant impact. Nonetheless, Sinha and Nayak (2008) 

acknowledged efforts made by the government of Ghana in adopting a sector-wide approach—

reflecting the real essence of gender mainstreaming—in its NGP. As mentioned in the 

conceptual framework of this study, effective gender mainstreaming promotes gender equality 

within institutions if implemented effectively, thus enhancing social justice. 

7.3.2 Gender-Policy Implementation at the University of Ghana (WACCI and 

WACCBIP) 

CEGENSA has contributed greatly to raising consciousness regarding gender issues at 

the University of Ghana and has been instrumental in bringing gender issues to the forefront of 

debate and discussion within the university system. The draft gender policy refers to the use of 
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an affirmative-action policy that was apparently instituted in the 1980s to implement the 

university’s commitment to promoting equal opportunity for male and female employees and 

students. However, during my numerous visits to many university offices, (CEGENSA, the 

Registrar’s Office, the Student’s Affairs Office, the Institutional Research and Planning Office as 

well as the University’s Office of the Legal Counsel), I was not able to collect the Affirmative 

Action Policy document. Part of CEGENSA’s mandate is to review existing policy documents 

and the operation of boards and committees and obtain consensus among administrators, staff 

and students regarding gender issues. Could this delay in the policy approval be interpreted as a 

failure on the part of CEGENSA to achieve consensus among stakeholders? Or was it simply 

lack of political will? This sluggish process of approving the gender-equality policy at the 

University of Ghana may have been the replication of what is happening at the national level (as 

discussed above). Affirmative action can work and improve gender equality in women 

representation and ultimately improve development outcomes only if there is full commitment to 

its goals and measures. 

It is worth noting that even though the formal gender policy is not available, the sexual-

harassment policy is readily available on the university website. The sexual-harassment policy 

document was reported to have been made available to students and employees as a handout at 

orientation sessions. The fact that this policy is in place at the University of Ghana could be 

interpreted as sexual harassment being an issue of grave concern to the university community. 

This notion was confirmed by one of the professors at the University of Cape Coast, Ghana in 

the following statement. “Yes, indeed, there are serious problems of sexual harassment in 

Ghanaian universities that we continue to grapple with” (B. A. Opokua, personal 

communication, May 12, 2017). Morley (2010) concurred that some students and staff in Ghana 

have raised the issue of sexual harassment as a significant impediment to gender equality. Tanye 

(2008) argued that sexual harassment, among other obstacles such as poor educational 

background among women, school environment, type of school, school location, and inadequate 

learning materials, affect women’s participation in higher learning adversely.  

7.3.3 Gender-Policy Implementation at KNUST (RWESCK) 

The KNUST is an acclaimed institution devoted to training students in S&T: it admits 

‘the cream of the crop’ into its S&T programs (IRR, 2017). Even though the March 2017 
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University Self-Assessment Report claimed that the “College shares the four core values of 

Leadership in Innovation and Technology, Culture of Excellence; Diversity and Equal 

Opportunity for All, and Integrity and Stewardship of Resources”, it would seem that the 

University does not really consider gender issues as relevant to its day-to-day activities or as a 

performance indicator to measure success. The current 2016–2025 strategic plan does not 

mention gender and the focus is on student achievement with no consideration to who is being 

left behind. 

The lack of gender-policy documents is clear evidence that gender is not an issue of 

concern. In fact, most of the policy documents described earlier were in draft forms. Access to 

information at RWESCK was a challenging undertaking and involved many follow-ups and 

reminders. For example, it took more than six weeks to receive the list of students, instructors, 

and administrators involved in the study. Furthermore, in the IRR (2017), the only gender-related 

procedure mentioned that KNUST was the lowering of the admission grades for female 

applicants by one cut-off point. Indeed, the only information on gender in the KNUST self-

evaluation report 2017 — a one-hundred and sixty-four-page document — was scattered over 10 

lines (IRR, 2017). As indicated by the Officer in Charge of policies at the Quality Assurance 

Unit during my interviews, KNUST is just in the process of developing a gender policy. 

This absence of a gender policy was reflected in the study conducted by Acheampong 

(2014) at the KNUST. This study revealed that “there are no policies governing females’ 

participation in STEM because most institutions believe that having a gender policy in STEM 

fields will instead discriminate against male students” (p. 50). In fact, one of the female 

registrars interviewed by Acheampong indicated that the idea of aiming for increased female 

participation in the S&T program was new to her. She also confirmed that no gender policy had 

been formulated since the establishment of the institution (Acheampong, 2014). Boateng (2015) 

corroborated this finding: “policy frameworks are in dissonance with gender concerns” in Ghana 

(p. 54). 

The lack of policy related to gender and the absence of political will contribute to this 

enormous gender inequality in university admissions. For example, over the period between 

2011 and 2015, female admissions into engineering programs at the KNUST were less than 17% 

of total admissions (IRR, 2017). Interestingly, the Faculty of Medicine at KNUST had a higher 

enrolment rate for women than the University of Ghana: according to the Baraka Policy Institute 
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Research Report (2016) from the 2010–2011 to 2014–2015 academic years, the average student 

enrolment rate was gender-equal. As noted by Berggren (2011), women are interested in 

medicine and social science fields while men ordinarily opt for technology fields such as 

engineering, architecture, and computer science. Since KNUST is an S&T institution, it is not 

surprising that many more women enrolled in medicine than engineering and other S&T fields. 

7.4 Analysis of Gender-Policy Implementation at WACCI, WACCBIP and RWESCK 

To respond to the first research question related to the policy and plans formulated to 

address the gender inequality issue and to support the policy documents discussed above, it was 

necessary to interview administrators and instructors at the respective ACEs. According to 

Figure 5.2 in Chapter 5, WACCI female student population increased from 35% of the total in 

the academic year 2014–2015 to 40% in the academic years 2015–2016 and 2016–2017. 

WACCBIP saw their proportion of female students increase from 30% to 40 % (Figure 5.6) in 

the same time period, while RWESCK’s female student admission increased from 29% to 40% 

between 2015–2016 and 2016–2017 (Figure 5.9). 

The administrators of the respective ACEs were interviewed to gain insight into the 

factors that contributed to the increase in admission rates: two male administrators from WACCI 

(Karl and Michael), one male administrator and two females (one administrator and one faculty 

member) from WACCBIP (Joseph, Georgiana, and Golda), and one male administrator from 

KNUST (Don). Administrators from RWESCK were not available for an interview.) (See Table 

5.1 in Chapter 5 above for detailed information on the research participants.) 

7.4.1 Consciousness of Gender Issues 

I now describe the policies and procedures at the various ACEs and examine the extent to 

which these have been effectively implemented. A total of six administrators and/or instructors 

took part in one-on-one semi-structured interviews of approximately 30 minutes per participant. 

Each participant was asked questions related to the policy implementation process at their 

respective ACE. All the participants were asked the same questions as detailed in the 

administrators’ interview protocol. The administrators’ perspectives on gender issues and the 

various solutions each ACE has brought to the issue of gender disparity follow. 
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When I asked interviewees if they were aware of gender issues most of the administrators 

seemed to have some knowledge of gender issues and noted that gender could sometimes have a 

negative impact on the success of women in S&T programs: 

They [researchers] recently said that gender is an attribute of society. For 

example, in some societies women are not allowed to drive. It is society that 

differentiates between men and women and assigns specific roles based on 

gender (Michael, WACCI). 

I think, historically, women have not been given the opportunity to study 

sciences. However, now, there is a deliberate effort to try to involve them 

and give them a chance. Those days where they thought that science is for 

guys are over, and things are changing now (Joseph, WACCBIP). 

I think it has been this individual consciousness. After the Beijing 

Conference on Women, people became aware of the issue, and so, 

individually, people began to talk about the issue. These days, people are 

conscious. Well, let me say there is an improvement (Don, KNUST). 

 Administrators at the three centres confirmed that neither university has a written gender 

policy. Meanwhile, all participants (administrators and instructors) claimed that they had been 

using their institution’s gender policy. Given the fact that there was no written gender policy, it 

was apparent that they were referring to informal policies that had not been prepared in any 

coherent form. When asked about the existence of a gender policy, Michael (WACCI) 

responded, “You know, this gender balance issue is a new thing basically. Maybe people have 

not thought about it. In all those established institutions, many people are now becoming aware 

of the issue. So, policies are being developed.” Georgiana (WACCBIP) stated that she did not 

believe the university had a policy, but that at WACCBIP, the ACE had made it a point to give 

women the same opportunity as men; interestingly, there were more female applicants than men. 

Don (KNUST) claimed, “As a Quality Assurance and Planning Unit, we implement the KNUST 

policy as reflected in the strategic plan 2016–2025.  However, we are working on the actual 

gender policy.”  
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7.4.2 Affirmative-Action Approach 

Three types of affirmative-action approaches (quota systems, preferential treatment, and 

outreach programs) were discussed in Chapter 3. To obtain information on the types of 

affirmative-action approaches that are being used in the ACEs, the administrators and instructors 

were explicitly asked about student and staff recruitment processes: 

The university has an [informal] gender policy, and that is what we would 

like to go by.… What we are trying to do is...We are trying to focus on 

quality... Nonetheless, I don't think that anyone should put in place a policy 

which disadvantages one sex over the other. I mean it is about excellence. 

You have to meet the minimum requirements for admission. We have to 

show that female candidates have special requirements. When they come in, 

they are treated well, and they are given conditions which are conducive to 

their progress. I think that is the main issue. (Karl, WACCI). 

We work within the framework of the university. Generally, we follow the 

[informal] university policies. We do not go directly against the university 

policies. We just try to make things more efficient. We do things faster but 

not do anything that is illegal. No, that one [affirmative action] has not been 

written. That is something that we have adopted ourselves… Generally, 

what the university says is that we should be giving them [women] a chance; 

but how? They have not outlined how to give them a chance. (Joseph, 

WACCBIP). 

Next couple of weeks we are going to be discussing the gender policy. So, I 

have started documenting. We have started advocating now for gender issues. 

But now, we are trying to put everything together… There is no policy, so it is 

difficult to evaluate it. (Don, KNUST) 

From the interviews, it was evident that there was no specific standard for affirmative 

action in university recruitment processes. For student admissions, each ACE used its own 

interpretation of the informal affirmative-action policy. WACCI based its gender affirmative 

action on age during the admission process, while WACCBIP ranked both male and female 
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applicants and admitted 50% of the top candidates between the male and female applicants. 

KNUST required a lower admission grade for female applicants according to the interviewees.  

We have said that we may be able to increase the bar for admissions for females; so, 

while we stop male admissions at 40, we can allow females to come in around 45 

[years of age].... This is not the university policy. The University of Ghana does not 

assemble females and give them special admission. I mean no one would go to 

Cambridge and say that you are female, so come for this lecture. No, I doubt that is 

the case of the University of Ghana. So, we also do not do that. You know, we are 

talking about PhD. No, I mean it is rubbish. (Karl, WACCI) 

You have a pool of candidates, all of them are qualified. Then you ranked them 

males and females, and you take the best; best of the males and the best of the 

females, 50/50... Moreover, by the way, that works for master’s and PhDs but not so 

much for postdocs because, sometimes, we do not have enough female candidates. 

(Joseph, WACCBIP) 

Starting from last academic year...one of his [the vice chancellor’s] strategic visions...we 

lowered the cut-off point for females who applied to go for science and technology 

programs to increase the enrolment of females. So, that is one affirmation-action program 

that we have instituted. (Don, KNUST) 

 Affirmative-action approaches are being used to increase female student 

participation, but the administrators indicated that the ACEs did not recruit their staff 

directly because they had to use the pool of staff available at their universities. Joseph 

noted that the ACEs had more control over what happened to the students but had limited 

control over staff recruitment. Georgiana corroborated Joseph’s statements, stating that 

WACCBIP had no control over staff recruitment while Don (KNUST) mentioned that his 

institution had a policy of non-discrimination. 

In fact, faculty-wise, it is just because we did not have that many women as 

lecturers or so... Well, for the students, we have the gender balance, but not 

for the faculty; just because the faculty members are, first and foremost, 

employed by the University (Georgiana, WACCBIP). 
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For staff entry, we make sure we don't discriminate because culturally in 

Ghana, in science and technology...like computer engineering and others, 

the policy [Draft Ethics Policy] states that once you qualify, once you have 

what it takes to pursue your degree, you should be considered (Don, 

KNUST). 

7.4.3 Gender Mainstreaming 

Similarly, all the administrators claimed that they had instituted procedures and plans to 

help increase participation of female students, instructors, and administrators in their respective 

programs. The gender-mainstreaming policy at WACCI was summarized in this management 

perspective on gender:  

To be admitted, you must be all rounded, you must have the ability to undertake the 

PhD degree, and so, gender-wise, I do not see that as a challenge at all. It is when 

an individual has special needs then we take care of her. For example, a woman 

carrying along a child, a woman pregnant, then we...those are special needs. I do 

not see them as a challenge at all. They are special needs, so we can take care of 

those (Karl, WACCI). 

The participant from WACCBIP referred to procedures that had been adopted to help 

mainstream gender: 

Generally, our training is meant to use a combination of approaches that 

would allow everybody to find whichever way would optimize their 

potential. So, some of the programs... I mean some of the positive inputs are 

to encourage them [students] to work in groups and present... We are lucky 

the university has been quite open to innovations. So, most of the things we 

have tried to do by way of training the students, we have been allowed to do 

so (Joseph, WACCBIP). 

As for KNUST, the gender conversation started a long time ago, but it seemed to 

have stalled in recent years. There have not been follow-ups on the progress made earlier 

due to lack of political will. For example, Don (KNUST) voiced his concern by stating: 
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I know the issue. It's just like...I know all the work that Dr. Rudith King has 

done on gender-policy documents has not been recognized...We cannot say 

now that the women do not have the aptitude. The more you are bringing the 

women down, the same way you are bringing society down and yourself in 

the process... Oh, it's all about lack of commitment. Yes, the issue is there is 

this general view that we are doing well. If what we are doing is working, 

why change it? There is no policy, so it is difficult to evaluate it. 

The findings of administrators and faculty interviews at the ACEs 

corroborate the description of the gender-policy environments of both the 

University of Ghana and KNUST. It was evident that none of the institutions had a 

formal written and approved gender policy. Nonetheless, informal gender policies 

used on an ad hoc basis limit the effectiveness of program implementation as no 

specific standard is applied to everyone. As mentioned in the University of Ghana 

draft gender-policy document, “the formal and informal policies and practices of 

the University have differential impact on men and women” (p. 1). 

7.4.4 Comparison of the Policy Environments of the Three Centres 

7.4.4.1 Similarities between the Three Centres 

The three ACEs (WACCI, WACCBIP, and RWESCK) under study are hosted by various 

departments of the University of Ghana, Legon and the KNUST and therefore implemented 

policies that had been formulated by their respective host institutions. Figures 5.2, 5.6, and 5.9 

above show that all three ACEs managed to reach a 40:60 female-to-male ratio within two years, 

the ratio set out in the National Science and Technology Policy (MEST, 2010). This contrasts 

sharply with regular enrolment figures in the two host institutions (University of Ghana and 

KNUST). In fact, the average undergraduate female admissions at the Faculty of Medicine at the 

University of Ghana and the Faculty of Engineering at the KNUST in the academic years 2010–

2011 to 2014–2015 were respectively 35.86 % and 13.06 %. Apart from the KNUST Faculty of 

Medicine ratio of 1:1, engineering and other S&T statistics provide clear evidence that the NGP 

goals are far from being reached. 

However, the gender gap between female and male instructors and administrators 
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requires urgent action. There is need to bring female participation to at least 40% for faculty and 

administrators just as for students. In 2016, only 20% of instructors at WACCI were women. The 

figures for WACCBIP were slightly higher (33%) but still below the gender-policy target of 

40%. These figures reflect the underrepresentation of women academics and staff in general. The 

lack of concrete action in the enforcement of the NGP at the national level seems to be replicated 

at the university levels. Neither the University of Ghana nor KNUST have formal and endorsed 

gender policies requiring implementation and assessment. Consequently, the policies are 

implemented on an ad hoc basis with differential impact on students, instructors, and 

administrators in all three ACEs. 

7.4.4.2  Differences between the Three Centres 

As discussed earlier in the study, there are many different conceptions of gender, and 

gender policy does not necessarily mean the same thing to all people. To date (November 2018), 

no gender-policy information is visible on the University of Ghana website. Therefore, it is safe 

to assume that the gender policy document has not been approved yet. Even though the 

administrators interviewed seemed to be aware of the gender issue to some extent, it was not 

clear if the University management team as a whole was equally knowledgeable. 

For example, Karl (WACCI) stated at the beginning of the interview that WACCI did not 

care about gender: “I mean it is about excellence.” As the interview with Karl progressed, I 

noticed a gradual change of position from not being concerned about gender issues to talking 

about improving female representation. Towards the end of the interview when I asked Karl 

whether he had any suggestions on how we could address gender inequality in the S&T graduate 

program, he replied: 

I think when you look at data you find that females are not well represented in 

certain areas. So, you want to change that because we are beginning to become 

aware that the females have an impact in a special way. The main problem we have 

with the world is that we do not find people who are leading properly. That is the 

serious problem —that leadership is so corrupt—so how do you get a leadership 

which is impactful in ways that would make institutions flourish? And I think that 

women have an important role to play because of, in the majority, the special touch 

they have in the way they do things. They are patient, and they think critically and 
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carefully. They do not act when they are not convinced that it is good for the 

majority. (Karl, WACCI) 

 Overall, the University of Ghana seemed to be improving its perspectives and procedures 

related to gender. The statistics from 2014 to 2017 for female student enrolments for WACCI 

and WACCBIP were an average of 38% and 37% respectively compared to 35% for RWESCK, 

which reflects a minimal gap. However, there was a big gender gap between faculty and 

administrators for WACCI and WACCBIP at Legon compared to students. In fact, 33% of 

WACCBIP’s recruitment is female and an average of 22% at WACCI, compared to 40% female 

student participation in the whole University of Ghana, Legon. In contrast, with the exception of 

assistant lecturers (42% female), an average of only 21.33% of instructors (associate professors, 

senior lecturer and lecturer) were female in 2012–2013 at the University of Ghana. As Karl 

(WACCI) and Joseph (WACCBIP) stated, the ACEs do not recruit their staff directly but among 

university staff. This explains the very low participation of female instructors and administrators 

at the ACEs, particularly at WACCI, which had 20% female academics (see Figure 5.3). No data 

was available on staff at RWESCK (KNUST). Overall, the University of Ghana seems to have 

given more priority to gender issues than KNUST because it has created a Centre for Gender 

Studies and Advocacy to coordinate gender issues. However, KNUST seems to be far behind 

Legon in how to move the gender debate forward. 

There does not seem to be any urgency on the part of the government of Ghana and the 

universities in addressing gender issues. To date, the Affirmative Action Bill has not passed, and 

thus there is no law to direct the implementation and enforcement of affirmative-action policy in 

the country. Policies take a long time to draft, approve, and actually enact. There is a need for 

behavioural change and organization transformation to bring about the effective formal 

implementation of an affirmative-action approach in student admissions and staff recruitment. 

7.5 Conclusion:  Consciousness-raising, Affirmative Action, & Gender Mainstreaming in 

S&T in Ghana 

In this chapter, I have discussed various policies and procedures put in place at the 

national and university levels to overcome the challenges of gender disparity in higher education, 

particularly in graduate S&T education. The government seemed to be keenly aware of the 
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negative impact of gender discrimination on the socio-economic development of the country. 

The social consciousness raising efforts earlier on has seen some progress in tackling gender 

issues in a limited way. There is a need for consciousness-raising in the Ghanaian society in 

general. The government’s attempts to create an enabling policy environment for female 

education at the national level have been complemented by a growing number of interventions. 

Notwithstanding various campaigns for gender equity through affirmative-action programs, there 

remains the challenge of bridging the gender gap in education, especially at the tertiary level. In 

particular, gender inequality in university enrolment and faculty/administrators recruitment 

remain a problem. Ghana has a reputation for having an exemplary education policy on paper but 

failing to deliver expected outcomes. 

The University of Ghana and the Kwame Nkrumah University of Science and 

Technology, like many African universities, have been marked by structural inequality with 

respect to region (rural versus urban), ethnicity and race, social class, and gender.  The analysis 

of policy documents revealed that a whole lot more needs to be done to create awareness about 

gender issues at the management levels among university, staff and faculty as well as the 

stakeholders. The findings described above are consistent with Rummana, Ferdaus, Rashid, and 

Chowdhury’s (2011) observation that low representation of women in S&T fields is an alarming 

global phenomenon, for “the leaking pipeline” still exists. The analysis of policy documents 

revealed that incoherent, unclear, and informal gender policy documents exist in the institutions 

studied. The findings of the interviews with administrators confirmed what was found in the 

review and analyses of policy documents. The analysis of the administrators’ interview data 

helped corroborate the information in the policy documents examined in the first phase of this 

chapter.  

One of the performance indicators of the University of Ghana’s Strategic Plan 2014–2024 

is the approval of the gender policy (University of Ghana, n.d.). The presence of this indicator 

may suggest that even though gender equality is listed as a key priority of the university, delayed 

action on approving the policy undermines the perception that the university is genuinely 

committed to gender issues. The low level of commitment and accountability may have resulted 

from the inability of the government to demand adherence to their policies and to carry out the 

necessary monitoring and evaluation that are likely to bring to the fore the underlying issues: 
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those that prevent institutions from adopting the required gender policy and bridging the gender 

gap in higher education in general and S&T education in particular. 

The main focus of both the University of Ghana and KNUST is on education and 

research. The inattention of these institutions to the exclusion or marginalization of half of the 

population (women) whose talents are not being tapped adequately is evident in their inability to 

approve their draft gender policies and implement them in a consistent manner. While policy 

provides a supportive environment, it is clear that without resources and effective accountability 

mechanisms the pace of change will remain slow. The collection and reporting of statistics need 

to be supported by active steering mechanisms, access to resources, focused interventions, and 

leadership from positions of power. The accountability of the individual managers should also be 

stressed: achieving equality should be a key performance requirement for all heads of 

departments given the strong evidence of endemic gender disparity in both institutions. In order 

to bring about change, there is a need for awareness and training in how to initiate gender 

mainstreaming in these and other higher-education institutions in Ghana. While the 

administrators’ interview data offer evidence that some types of affirmative-action initiatives 

have been implemented at the ACEs, there is no clear indication that these programs function as 

key factors in facilitating women’s access to post-secondary science education and are effective 

There is a need for behavioural change and organization transformation to bring about the 

effective formal implementation of an affirmative-action approach in student admissions and 

staff recruitment.  

Despite the fact that affirmative action will help bridge the gender gap in formal 

education, particularly at the higher level, gender equality cannot be attained until institutional 

and organizational changes occur. Tackling gender inequalities and regional imbalances in 

access to higher education particularly in S&T graduate education requires consistency in the 

formulation and implementation processes and transformation of institutions at the higher level. 

Thus, gender mainstreaming is imperative for keeping gender perspective in policies, programs 

and plans. The government created an enabling policy environment for female education such as 

the STME program and the ACE initiative at the national level. These initiatives have helped 

improve the situation to a limited extend. I will elaborate on the preceding short explanatory 

discussion of policies and procedures following the presentation of the results of interviews with 
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female participants in Chapter 8. I will elaborate further on the gap between policy development 

and policy implementation in the concluding chapter. 
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CHAPTER 8: WOMEN’S EXPERIENCES AND PERSPECTIVES 

This chapter presents results of interviews with female students, instructors, and 

administrators from the West Africa Centre for Crop Improvement (WACCI) and the West 

African Centre for Cell Biology and Infectious Pathogens (WACCBIP), both at the University of 

Ghana, and the Regional Water and Environmental Sanitation Centre in Kumasi (RWESCK) at 

KNUST. A total of 24 women participated in in-depth, semi-structured, one-on-one interviews 

conducted either face to face or by telephone. To protect participants’ identities, pseudonyms and 

the ACEs names are used in this chapter. The chapter presents analyses of participants’ 

experiences leading up to their enrolment or work in S&T, and their perceptions concerning the 

relative impact of university and ACE policies and strategies on these experiences as well as the 

women’s perspectives on the status of girls vis-à-vis science and technology education.  

I examine the intersection of gender, socio-cultural factors, and organizational culture and 

the extent to which these have affected the professional experiences of women academics at the 

selected ACEs. I also explore the obstacles faced by women in the pursuit of higher education 

and careers in S&T fields and the strategies they have adopted to navigate socio-cultural, 

educational, and professional contexts that are not always supportive. Structuration theory has 

been used as a lens to illustrate the multiple layers of structures such as social and family 

structures, institutional structures and the structure of globalization that impact the life and 

personal agency of the women.  

For ease of interpretation, the results are organized into three distinct parts according to 

the theoretical framework. Part 1 provides information on the challenges and obstacles that the 

participants have experienced and what they regard as typical hindrances to other women’s 

participation in S&T disciplines at the ACEs. These represent the structures of gender ideology 

and the institutional structures that negatively influence women’s successful participation in 

S&T programs, particularly, at the graduate level. Part 2 covers evidence of misalignment 

between the social expectations and institutional responsibilities and experience of tension. Part 

3 highlights agentic processes and factors such as affirmative-action approaches and gender-

supportive-practices and procedures that may have helped the participants overcome these 

challenges and enabled them to gain access to, and succeed in, graduate S&T programs at the 

three study sites. At the end of each section, a final discussion focuses on the central issues 
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raised by the participants alluding to the conceptual and theoretical frameworks described in 

Chapter 5. The findings are classified under three main themes and thirteen sub-themes. 

The first theme, challenges and obstacles experienced and/or perceived by the participants, 

is subdivided into three main sub-themes: a) socio-cultural views of girls and women’s place in 

society regarding graduate education in S&T; b) stereotypical views of girls and women 

regarding education in S&T and c) institutional constraints. The second theme, misalignment of 

social structures and academic responsibilities subdivided into: a) women’s reproductive role 

versus their professional responsibilities; b) challenges of scheduling home versus academic 

requirements; c) workplace politics and environments; d) lack of childcare; e) conservatism of 

female supervisors; and f) sexual harassment and lack of trust in the system. The third theme, 

agentic processes, fostered by supportive factors, includes four main subthemes: a) personal 

agency; b) supportive factors; c) supportive gender equality practices and procedures; and d) the 

participants’ perceptions of the status of girls vis-à-vis girls S&T education. 

8.1 Social and Institutional Structures: Challenges of and Obstacles to Pursuing Graduate 

Education and Careers in S&T 

Most of the participants admitted having faced some challenges or obstacles in their 

pursuit of graduate education in S&T disciplines. In general, there was lack of encouragement 

when the women decided to pursue graduate degrees in an S&T field. As early as 2000, it was 

acceptable for females to study all the way to a bachelor’s degree. However, consistent with 

socio-cultural and traditional views of girls and women in Ghanaian society and the stereotypical 

view of girls and women in S&T, the pursuit of a graduate degree has been frowned upon 

because that is precisely the time when these women are expected to get married and have 

children (Awumbila, 2007). 

8.1.1 Socio-Cultural Views of the Place of Girls and Women in Society 

8.1.1.1  Pressure to Marry Early and Have Children (Foregoing Education) 

The female participants faced societal pressure to marry early and bear children. The 

participants indicated that they often felt pressured by family members to follow cultural and 

societal norms and felt discouraged from pursuing higher education, especially at the graduate 

level, alleging that no man would marry them when they were a lot older. There is an erroneous 
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perception that well-educated women are opinionated and tend to abandon their main gender 

roles of home-keeping and child-bearing. Indeed, graduate education is widely perceived as 

unnecessary for females because fulfilling traditional gender roles of marriage and child-bearing 

does not require higher education. Esther (WACCBIP) recollected the remarks made by her 

peers when she told them she was planning to pursue graduate studies. 

I often get comments like, okay, so you went to Wesley Girls High School. You 

have obtained a degree, and you are now aiming for a PhD. Do you not know that if 

you do not marry before then, you may not find anyone to marry you? 

Socio-cultural expectations place pressure primarily on ambitious women; this invariably 

creates implicit boundaries for every woman. Most of the participants referred to such barriers, 

and felt that generally marriage created a barrier to the pursuit of higher education. 

Marriage is a significant impediment to women trying to pursue a graduate degree 

in science and technology programs. Women have a lot of roles and responsibilities 

that tend to compete with graduate-education requirements. (Helen, WACCI) 

In Ghana here, marriage is regarded as very important and often related to age. If 

you are after a particular age, they [family and society] feel, maybe, time is flying 

because you need to get someone to marry. If not, you will end up settling for 

anyone that comes your way, just because the pressure from family and society is 

fierce. (Deborah, RWESCK) 

In rural areas especially, marriage and higher education are regarded as mutually 

exclusive for women because by default they cannot make good wives or mothers, two requisites 

of women’s traditional role in life, while simultaneously pursuing higher education and academic 

careers. In fact, as most participants suggested, women in higher education are often seen as 

undermining women’s socially assigned roles. Consequently, in relative isolated areas in Ghana, 

particularly in the Northern and Upper regions, marrying off young girls is common practice. 

Early marriage of daughters, not higher education, will guarantee family prestige while 

providing a valuable dowry
34

. In these contexts there is substantial pressure for girls to drop out 

                                                           
34

 “The dowry system, the monetary value of a daughter’s marriage” (Tanye, 2008, p. 169) 
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of school in order to be married. This is exacerbated by the fact that polygamous marriages are 

commonly practised in rural and predominantly Muslim area of the Northern and Upper regions. 

Most of the girls from this part of Ghana [Northern region] will drop out at an early 

age and go into marriage. Most of the marriages are somehow polygamous. For 

instance, my father had four wives. As a woman living in that society, you will be 

responsible for bringing up your children. (Lynda, WACCI) 

Similarly, Olivia (WACCI) argued that girls in rural areas are silenced and are not 

expected to have any opinions because life decisions are made for them by their parents and 

society: 

Most of the women in rural Northern Ghana, especially the Muslim women, do not 

have a voice. They are at the mercy of their parents and society at large. Of course, 

society has created these roles, meaning the man should be in the office and the 

woman should be in the kitchen and take care of the home. (Olivia, WACCI) 

These cultural beliefs [are] consistently followed to the point where in meetings, as 

a woman, you dare not speak. I recall we were having a community-based program 

and I happened to have been the group leader. However, because I was a woman, I 

was told not to speak, and I had to respect the culture. So, I also kept mute. 

Therefore, I had to elect a man to speak on our behalf. (Gladys, RWESCK) 

The expectations from our deprived villages are very high, and the gender roles 

must be adhered to. Women are expected to do housework. This is the biggest 

challenge in the pursuit of higher education; particularly, women from the rural 

areas do not have running water in their homes. They have to go fetch water from 

far away on a daily basis, which is not an easy job. (Helen, WACCI) 

Gender status not only provides different interpretations of social and personal aspirations 

for young women but also instills in them the sense of the boundaries not to cross and the 

potential penalties for crossing them. Quite often, parents advise their daughters to forego their 

education in order to get married: 
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When I completed my master's degree, my mom personally told me not to pursue 

further education. She said that the master's level was enough because I was not 

married and, therefore, I should consider getting married instead of pursuing further 

education. (Delphi, RWESCK) 

People were like... ‘Don’t you want to get married first? Well, it is better for you to 

get married than go for a master’s degree. (Joana, WACCBIP) 

 Not only are women encouraged to get married at an early age, but they are also expected 

to start having children immediately. Even though Ghanaian society seems to have accepted the 

discourse concerning the importance of girls’ education, the concept of graduate education for 

women is still not readily condoned in most households (particularly in rural areas), especially 

when the parents are not well-educated. As Doris (WACCBIP) indicated:  

Science is generally seen as very demanding, and girls growing up in traditional 

homes are often told that if they study science they will be too “educationally 

inclined” and therefore will not fulfill their expected family roles as grown 

women. 

8.1.1.2 Stereotypical Views of Girls and Women Regarding Education in S&T 

The women whom I interviewed were unanimous in their critique of the gender 

stereotyping that occurs in school curricula and academic programs. They all agreed that this 

applied to S&T disciplines which are widely seen as masculine areas of study and professional 

work.  This is often related to the common refrain that because S&T careers tend to be 

financially rewarding, they are suited for men since they are the ones who are expected to be 

family breadwinners. From early childhood, the participants were frequently told that applied 

sciences are for men while social sciences and humanities are suitable for women. Some parents 

paid less attention to female students’ grades in S&T classes because less was expected of the 

girls. As indicated by Joana (WACCBIP). 

Some parents would tell their daughters that it was okay if they failed a science 

course...you are just a girl...they would say. I recall when I told my friends that I 

was going to do a master’s degree in science, my friends interjected: a Master’s 
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degree in science? Cos, some sciences like a medical doctor, that was hands-on 

experience ... you are going to work at the hospital and that was acceptable. But to 

do courses like Botany, Zoology, Biochemistry etc. is frown upon 

The observations of Janet (WACCI) and Marietta (WACCI) typified these accounts. Both 

commented on how their friends were baffled on finding out that they were pursuing doctoral 

degrees in S&T fields. In fact, both these graduate students progressed straight from 

undergraduate studies to doctoral programs without taking time away from their studies, despite 

sensing pressure from friends that they ought to get married.  

A further challenge facing many of the participants is that many people are not familiar 

with the range of S&T fields or the job opportunities associated with them. Besides disciplines 

such as medicine, engineering, pharmacy, and nursing, few people are aware of S&T careers in 

areas such molecular sciences, agricultural sciences, or biology. 

When I started talking about graduate education, they were like … a master’s 

degree in science? What are you going to do with it? Are you going to teach? Even 

then, a bachelor’s degree is enough. (Joana, WACCBIP) 

I know some of them still think that a woman’s place is neither in the classroom, 

nor in the workplace ... it is at home fetching water and doing house chores. Yes, so 

generally, society is biased towards women. (Zara, RWESCK)  

8.1.2 Institutional Constraints 

8.1.2.1 Inadequate Teaching Practices and Digital Divide between Rural and Urban  

Areas 

 Ordinarily, graduate S&T studies require a lot of time conducting experiments in 

laboratories which is not the case in social sciences and humanities programs. In addition, 

students have other expenditures related to laboratory coats, reagents, bench fees or overhead 

costs associated with the use of science and technology laboratories and other equipment that 

students in non-scientific fields may not need. This was reflected in the observation made by 

Marietta (WACCI). 

It was a bit challenging to study mathematics compared to the reading programs, or 
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social sciences and humanities. It meant that you have to put in extra efforts in the 

maths, the physics, chemistry compared to the other ones that involve reading. So, I 

have to put in more efforts. 

 It is obvious that women have to overcome many obstacles in the pursuit of S&T 

programs at the graduate level. Poor teaching practices in schools can exacerbate their situations. 

While the lack of gender sensitive teaching methods has discouraging effects on both male and 

female students, the adverse impact on girls and young women is greater because from an early 

age women are obliged to take on responsibilities at home and sometimes out of the home. The 

RWESCK program is challenging, especially for female participants who are grappling with 

family and professional responsibilities. Almost all the female participants from RWESCK 

complained about the poor science teaching they had received and that this had sometimes 

threatened to impede their progress in S&T learning. At REWSCK the inflexible STEM module 

system of teaching was packed with so much information and this proved to be very time 

consuming, with classes running from 8 a.m. to 5 p.m. and only occasionally an hour’s break for 

lunch. For the RWESCK participants, this was extremely stressful and challenging because they 

found it difficult to combine learning with their daily family responsibilities.  

The difficulty we have is mostly related to the modules. The other thing is 

organization. There are … miscommunications [and] sometimes, we don't even 

follow the set structure. (Gilberta, RWESCK)  

Our program is a bit inflexible for women, making it impossible sometimes to catch 

up. This is particularly true for nursing mothers who have to skip some classes 

because of their children. (Deborah, RWESCK) 

In the view of the RWESCK participants, there was a need for more program flexibility 

to help mitigate the stress of female students. By contrast, the women at the WACCI and 

WACCBIP’s programs who also use the module system did not complain about their programs.  

8.1.2.2 Shortage of Formal Professional Mentors and Role Models 

Because the ACEs do not always provide mentorship to their students, they tend to rely 

on their supervisors for academic advice and guidance. However, the number of female 



       
 

WOMEN IN SCIENCE AND TECHNOLOGY IN HIGHER EDUCATION IN GHANA     148 

 

academics who can provide advice to students on issues unrelated to school is limited. The 

shortage of mentors and role models has been an obstacle for female students as it has made it 

difficult for many of them to adjust to the working environment. As noted by Olivia (WACCI) 

Esther and Sylvia respectively: “mentoring was one of the things that would have been helpful 

for student success”. 

I honestly did not know what I was stepping into, and I think I had not mentally 

dealt with the fact that I did not get into medical school as planned ... So 

somewhere, I think when biochemistry got a bit tough, now, everything just started 

coming back, and it kind of crushed me a bit. (Esther, WACCBIP) 

Science is a very broad field. You can go into engineering; you can go into 

medicine; you can be this ... you can be that, and then you can also do a PhD. 

Because like some of us, we really thought that doing science, you just have to 

become a medical doctor. We ended up in engineering. (Sylvia, RWESCK)  

Female teaching staff registered similar difficulties about having to fend for themselves 

with no support from senior staff members. Some participants complained about the shortage of 

professional role models in their respective programs, which limited their ability to make 

informed decisions about career choices and career progression. As Georgiana observed,  

I personally think there should be some kinds of mentoring system; if the more 

experienced staff members in the system can help the new recruits, it will be very 

helpful (Georgiana, WACCBIP). 

Moreover, there is a digital divide between the rural and urban areas making it 

challenging to students, particularly girls and women, who graduated from rural areas, 

before moving the urban areas for further education. They found it difficult to catch up 

with their urban counterparts. This was reflected in the narration made by Deborah 

(RWESK) who stated: 

From the undergraduate level, I wasn't much exposed growing up. I wasn't 

privileged to have access to those technologies and stuff like that. I had to stow my 

way out to go to the Cafe whiles I was sent on an errand, and even then, maybe just 
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30 minutes... When I was growing up, my father never allowed me to go out and to 

associate with people. So, I go from school, straight to the house ... within my 

environment, I had little or no time to even interact with anyone outside...or to have 

access to a computer.  

The participants faced several challenges related to socio-cultural expectations 

and family pressures to get married and raise a family at the expense of their graduate 

education, particularly the pursuit of a doctoral degree in S&T which is considered as 

being destined for men. In contrast, female pursuit of graduate studies in social science 

and humanities is somewhat accepted and not regarded with such antipathy. 

8.1.3 Summary of Challenges and Obstacles 

Participants perceived and/or faced numerous socio-cultural and institutional obstacles 

that militate against women trying to pursue higher education or have careers. However, the 

stereotypical views of girls and women regarding higher education in S&T makes it more 

problematic for the women to be active participation in S&T disciplines as students, instructors, 

and administrators. Not only did they face obstacles trying to obtain higher education credentials, 

they faced more challenges if their areas of study were not the socially accepted fields for 

women. The participants felt constantly under pressure to marry early, forego graduate 

education, and start a family, perceptions that are consistent with findings in the literature 

(Abramson, Rippeyoung, & Price, 2015; Cherkowski and Bosetti, 2014; Clark and Hill; 2010; 

Moloney, 2015). These socio-cultural norms, values, and roles deeply implanted in the fabric of 

African society generally guide tertiary-education practices.  

The institutional challenges are also worth noting. The teaching practices adopted by 

RWESCK seem to have been very challenging, especially for female students trying to adjust to 

graduate studies. Similarly, Assuah and Ayebo (2015) suggested that the highly theoretical 

teaching methods of some lecturers in undergraduate mathematics programs in selected 

universities in Ghana made it difficult for students to connect their everyday life experiences to 

their classroom activities. Instructors’ pedagogic skills need to be enhanced to include more 

modern teaching practices focusing on student-centred approaches, and that this training be 

coupled with mathematics curriculum development. The findings of Buabeng-Andoh and Issifu 

(2015) have likewise revealed that urban school students use ICT in their learning more than 
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semi-urban and rural school students as has been the case in this study. Indeed, as discussed in 

this section, some participants experienced many challenges in the pursuit of graduate S&T 

programs and careers, source of structural misalignments.  

8.2 The Evidence of Misalignment and Subjective Experience of Tension 

 The misalignment between the variant mandated structures was experienced with a sense 

of tension that arose along with a desire and/or need to dissipate that tension. Many participants 

elaborated on their perceived obstacles rather than their personal challenges. 

8.2.1 Women’s Reproductive Role Versus their Professional Responsibilities 

From the common traditional perspective, a woman’s reproductive role takes precedence 

over her educational aspirations, particularly when it relates to graduate studies in S&T. Among 

many households in Ghana, and in most African countries, families exert considerable pressure 

on their daughters to start families once they are in their early twenties. This of course is the age 

that young people apply to attend graduate school. Consequently, while a childless married 

woman could conceivably attend graduate school with limited other responsibilities, family 

members generally press the married daughter to bear children before they apply to, or enter, 

graduate programs. In Ghanaian society, married women are expected to become mothers.  

Being African and with our culture and everything, it is a bit difficult because for 

now, people expect that you will be thinking about marriage and then children. On 

my birthday last month, they [family and friends] were like, oh, so we just hope 

that after your master’s, you will get married, and then some even said, “Oh, you 

are done with school.” (Esther, WACCBIP) 

After my bachelor’s degree, a friend asked me about the next big thing in my life 

and she was disappointed I didn’t say marriage ... and she was like, ‘are you 

crazy? ‘Obaa dee wode sukuul bebirebe yi ko he’ [...] Okay, that was Twi
35

 and it 

just means that as a woman what are you going to do with a lot of education? So, I 

don’t talk to many people about my career aspirations anymore (Zara, RWESCK) 

                                                           
35 Twi is one of the local languages spoken in Ghana. 
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The predominance of the reproductive role of women over their education and career 

achievements is stressed in the story narrated by Helen (WACCI) when she recounted her 

decision to pursue her PhD studies in agricultural science. 

After my master’s degree, I got married, and after that, I had some miscarriages. 

So, two years later, I was offered a scholarship to study for a PhD degree in plant 

breeding. However, when I informed my brother in-law, he suggested that I waited 

and gave birth before I pursued the doctoral degree. 

According to the interviewees, those aspiring to pursue a graduate degree completed their 

undergraduate programs in their twenties. They were then faced with a dilemma: should they 

pursue their career goals or start having children in compliance with family and societal 

expectations. This was especially difficult for these women since S&T programs are traditionally 

considered male-dominated fields and not suitable for women. Early into their careers in male-

dominated S&T fields, this was a dilemma that many participants faced which was a source of 

tension linked to the misalignment of the traditional gender roles and the professional 

responsibilities.  

Several participants indicated that male professors on occasion openly expressed 

doubt regarding the suitability of S&T as a career path for women, and some expressed 

dislike about having to teach women whom they thought would never practice as scientists 

or engineers, but would instead leave the profession once they were married (Helen, 

WACCI; Esther RWESCK). Some male bosses are also very stern with their female 

employees regarding pregnancy. When I got pregnant for the second time, my former was 

very annoyed, and shouted “again!” Iris (WACCI). 

8.2.2 Challenges of Scheduling Home Versus Academic Requirements 

Almost all the participants, particularly women with young children who were already 

burdened by household duties, reported that it was challenging to balance studies and work with 

child care, household chores, and other family responsibilities. This was especially the case with 

a graduate S&T program in which scheduling and professional demands (long hours in the 

laboratories and even sometimes overnight experiments) often conflict with home 

responsibilities. Because they felt overloaded, several participants felt that this situation affected 
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their performance and productivity. Since it was virtually impossible for them to decide that 

academic and professional responsibilities should outweigh family ones, the participants all 

agreed that women in S&T fields have to carry out both duties concurrently. 

It is tough to carry out your research work when you are living at home. Imagine, 

for example, during the weekend, you are planning to do some work, and suddenly 

your family and mother-in-law decide to visit you. You cannot tell them you are 

busy with your PhD for fear of being chastised. Iris (WACCI) 

One of the factors I would say could be challenging for graduate S&T education 

was the domestic work or having to take care of our children and stay back for the 

men to advance their careers. In most cases, there have been impediments created 

by men. (Jane, WACCI). 

I remember I was talking to one of the male employers, and he said that he wouldn't 

want to work with women because they are always on maternity leave. In fact, in 

Ghana here, they even made an attempt to make a maternity leave six months 

instead of the three months and so many male bosses were against it. (Deborah, 

RWESCK) 

In an attempt to manage these competing alternatives, the interviewees indicated that 

women often put their careers on hold or give priority to their family over their professional life. 

“Your career has to be on hold just to raise a family” Golda (WACCBIP). If both husband and 

wife are career professionals and the man is transferred to a different city, then the wife is 

expected to move with the family. This practice does not help the career advancement of women. 

However, a husband is not expected to follow his wife in the event that she is transferred to 

another locale. In some instances, the women are expected to spend more time on family affairs 

at the expense of their professional responsibilities. Joana, Zoe, Esther, and Iris respectively 

spoke of such situations. 

I was in a different town from my husband, and we had to decide who would move. 

I looked at the situation, and I thought it was better for me to move with our child. 

The drawback was that if I had stayed in my former institution, I could have been a 
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senior manager by now. But, coming down here, I had to start over again. (Joana, 

WACCBIP) 

I am married and have children. So, I am combining...professional and family roles. 

Yeah, it is terrible ... Moreover, this is typically an engineering field, and the work 

environment is even more stressful. Sometimes, they can even do 24-hour shifts. 

(Zoe, RWESCK) 

People sometimes think women like to give excuses when they are raising genuine 

concerns about balancing home life with academics. But then, it is honestly very 

stressful. I mean I am not parenting, and I have not been a parent before. I am just 

saying it from what I see, and it is not very encouraging. (Esther, WACCBIP) 

When you are in the graduate program, you know, it is not easy to take care of the 

family and study. But, if you are not pursuing your degree abroad, you have no 

other choice than to deal with family issues. (Iris, WACCI) 

The study participants had all been socialized to accept these often-conflicting 

reproductive and professional responsibilities: traditional family responsibilities such as child-

rearing and housework continue to be a woman’s responsibility. This is the widely accepted 

norm, often readily accepted, that professional women perform these multiple responsibilities.  

 Yet despite their complaints about this demanding load of combining professional and 

family responsibilities, several women indicated that they were loath to ask their spouses for 

assistance with household chores for fear that they would not be able to carry out the 

housekeeping or child-rearing responsibilities adequately. Instead they tended to rely on their 

mothers or other female siblings or relatives. Edith and Joana claimed respectively that: 

Men can help with the housework occasionally, but, when it comes to child-rearing, 

only women can do it because children are often closer to their mothers than 

fathers. (Edith, WACCBIP) 

I have to plan experiments when the children are on vacation, so they can be with 

my mother, or my mother can come and be with them because my husband cannot 
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handle it. So, for me, they need to be safe and okay, and then I have peace of mind 

to do my work. (Joana, WACCBIP) 

Traditional social characteristics of women include being feminine not only through 

nurturing, caring, and housework, but also by accepting a status inferior to men through 

obedience and respect: 

It is inconceivable to marry and tell your husband to go wash dishes. You [a 

woman] may see it as part of your job. So, maybe, you will have to explain it to 

your husband. If he decides to understand you and support you, that is fine. But, in 

Ghana here, women are made to know that the household chores are their 

responsibilities. (Deborah, RWESCK) 

Several of the participants indicated that because of pervasive gender-role stereotypes and 

societal pressures they sometimes felt torn between career and family responsibilities. This was 

especially true for those who had small children. Women with young children tended to sacrifice 

their career advancement on the altar of family life.  

When I had to decide to study for a doctoral degree or try to have a baby as 

suggested by my in-law, I reflected on the following questions for many days. Do I 

need to wait till I give birth? This is an opportunity I have been given. So, why 

don’t I use the opportunity that was given to me? What if I waited and nothing 

came? (Helen, WACCI) 

As for me, to pursue a graduate program, it was another tug of war. Some members 

of the family wanted me to continue with my PhD; others said no. So, I was faced 

with a dilemma to either pursue the PhD or try to get a job and start a family. 

(Doris, WACCBIP) 

When you become a mother, it becomes so difficult to manage the two [family and 

career]. At some point, you have to choose one and concentrate on one, and later on 

you go back and develop the other. Maybe, for me, that is how I see it... (Zoe, 

RWESCK) 
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8.2.3 Workplace Politics and Environments 

8.2.3.1 Traditional Preference for Hiring and Promoting Men 

Education is not the only challenging situation for career women. Politics in the work 

environment also creates impediments for career women. As several participants observed, male 

professors sometimes make sarcastic remarks about the capability of women working in S&T 

fields, claiming that they are not reliable or serious about S&T careers because inevitably they 

will get married early and abandon their S&T careers. Several interviewees also explained that 

they had been discouraged from pursuing S&T disciplines because they would have to compete 

with men for limited job opportunities in  male dominated fields. They were likewise led to 

believe that when women do manage to graduate with higher-education degrees and are offered 

employment, they are likely to be victimized by men in the workplace. With neither support nor 

policies or procedures in place to protect them from harassment, employment in S&T fields 

would be unpleasant and at time risky. 

They tell us that when you study the sciences, getting jobs is difficult, and 

sometimes you have to compete with the male counterparts for securing jobs. I had 

personally experienced it when I was about to join my current research institution. 

After my National Service
36

, I met the then director to seek job opportunities, and 

he told me that I had a pretty face. Therefore, I should rather join the banks because 

they were looking for people like me. (Olivia, WACCI) 

Some supervisors who have their own grants prefer taking male students because 

they think that female students would either get married or not be as committed to 

the program once they get married, or they would have children and would have to 

take some time off for maternity leave. (Golda, WACCBIP) 

                                                           
36

The Ghanaian students who graduated from accredited tertiary institutions are required under law to do a one-year 

national service to the country.  The National Service program is designed to enable every Ghanaian, male or female 

to have an opportunity to deploy their energies by offering some service to organizations and communities in any 

part of the country. The Scheme derives its mandate from Act 426 of 1980 of the Government of Ghana.  The 

National Service Scheme was instituted in 1973 by the Government of Ghana to provide newly qualified Ghanaian 

graduates the opportunity to gain practical exposure on the job, both in the public and private sectors, as part of their 

civic responsibility to the state. (GoG, 1973)  
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Workplace discrimination is not only in other fields of employment, but it is also in 

the teaching career... Some heads of departments prefer men to the women. They 

will tell you that the woman will go on maternity leave. So, they will not pick a 

woman. They prefer hiring a man instead of a woman. (Zoe, RWESCK) 

Overall the study participants all concurred that women face discrimination in obtaining 

employment, particularly in S&T, and this can prevent them from reaching their professional 

aspirations.  This is related to the socio-cultural views of gender discussed earlier in this chapter. 

Some participants believed that as young female graduates, the chances of getting a job without 

any prejudice were slim because most decision-makers were men, and in their view, preference 

for hiring and promoting men in S&T fields is the norm. This was one of the reasons that 

Georgiana (WACCBIP) gave in explaining why she had not been able to get into a post-doctoral 

program. Delphi confirmed this view: 

When I decided to pursue my PhD, my salary has been stopped for over nine 

months now, and nobody is helping me. It is not because the policy was against me 

going to school, but it is because my workplace is more of a male-dominated 

environment and the men felt that they were entitled to that position but did not get 

it. (Delphi, RWESCK) 

Indeed, the internal working realities in the workplace, particularly in the higher 

education environment reveal that stratification – in multiple forms is the campus norm – where 

women felt isolated, marginalized and stigmatized. 

8.2.3.2 Lack of Childcare  

In addition to the challenges associated with the shortage of role models and formal 

mentors as discussed earlier, most of the participants had to deal with childcare issues. The lack 

of daycare centres and inadequate provision of nursery services was very stressful and 

challenging for the participants. When Ghanaian women reach a certain age, society expects 

them to be having a family and raising children. The ACE program is training female adults 

who, for the most part, are married women who have children. Consequently, there is a need for 

childcare services. The availability of efficient daycare centres would have been a source of 

relief for these women as they pursued their degrees or careers in S&T. While the University of 
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Ghana at Legon has daycare facilities for students and staff, daycare fees for some of the study 

participants were too high, and the centres do not offer care for infants.  Joana (WACCBIP) who 

was caring for a small baby indicated that while a crèche at Legon was available, it closed at 

2:00 pm and she often had to work on campus until late afternoon. Others had similar 

experiences. 

I delivered, and two weeks later, I started my exams. I could not find a daycare that 

would take my baby. My aunty had to leave her work to come to stay with me and 

the two-week-old baby. (Olivia, WACCI) 

If you drop your kid off at the daycare, at the university, you need to pick the child 

up at a specific time, which is not convenient for my class schedule”. (Esther, 

WACCBIP) 

Both WACCI and WACCBIP (Legon) have daycare facilities but they were not 

fulfilling the childcare needs of the participants. At the time of the interviews KNUST had no 

daycare facility at all.  This made it very difficult for the women to manage their professional 

and family responsibilities. Zoe (RWESCK) voiced her concerns by stating: 

You are admitted into your program. You know, they expect that within three years 

or four years you are supposed to graduate. But they forget that for the ladies, once 

you get married you can get pregnant. You will have to give birth [and] you have to 

take care of the baby. And you know there is no daycare facility at KNUST. 

While a number of students admitted into the ACE program at the various centres 

grappled with the issue of daycare in their respective institutions, others argued that women were 

stigmatized and marginalized in the workplace due to male biases and stereotyping of women. 

One female participant reported that some male colleagues believed that women should be at 

home taking care of their children (Zoe, RWESCK). Other participants claimed that some male 

colleagues would not agree to work with females because it was presumed that women would 

always be on maternity leave. The assumption was that women often received professional 

training, when the opportunity became available for them to put their learning into practice, they 

would sooner or later be on maternity leave.  
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8.2.3.3 Conservatism of Female Supervisors 

As mentioned above, the study participants indicated that some male supervisors are not 

very supportive of women’s professional endeavours. Yet ironically, many participants also 

complained about the conservative nature of female leaders who often seem to display 

unwelcoming behaviour towards female subordinates. Women supervisors were labelled as 

being “mean” and overly demanding, insensitive to the needs and plights of female supervisees. 

The common assumption among numerous participants was that these perceptions were probably 

based on gender stereotypes wherein women are expected to be quiet, docile, and respectful. As 

a way of countering such stereotypes, there was a belief that women who obtain decision-making 

positions consider that they need to be firm and assertive for fear of not being taken seriously. 

Hence, in the view of several participants, the patriarchal work environment leads some female 

Ghanaian supervisors to become highly assertive. This was confirmed by a female ACE 

administrator who stated that if she was not firm, people would not respect her:  

Especially if you are talking to the male faculty members, they think that you 

should not tell them what to do. I had a problem with one of the professors because 

of that. (Golda, WACCBIP) 

Ordinarily in Ghana’s patriarchal social context, men would not respect women in 

decision-making positions. Yet in this study it was female participants who complained about 

women supervisors whom they presumed ought to have had sympathetic appreciation of 

women’s issues and the obstacles female students and young professionals would have to 

overcome to manage careers and family life. In fact, some participants noted that women were 

their own worst enemies and were worse than the male bosses. 

My current female boss is no different. For example, she claimed that pregnancy is 

not sickness. Therefore, female employees should not come to tell her that they are 

sick and request time off when they are pregnant. (Olivia, WACCI) 

I have seen some women professors who do not encourage fellow women...Yeah, 

because you have a woman supervisor whom you expect to understand the 

pressures of being a woman, but then you realize that sometimes they are worse 

than the men. (Esther, WACCBIP) 
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8.2.3.4 Sexual Harassment and Lack of Trust in the System 

Besides the perceived negative attributes of certain female supervisors, all study 

participants referred to risks of sexual harassment in their work environment. In this study, 

however, only one participant recounted a specific case in an ACE. 

I think my former roommate was telling me about how she thought she failed one 

of her courses because the lecturer had asked her out earlier on and she said no. She 

was not supposed to have failed considering her class grades and her performance 

during the exams. She was able to write everything, but she failed the class and had 

to re-sit the course. However, she has not reported the purported incident. (Esther, 

WACCBIP) 

The fact that this assumed incident was not investigated and reported could have been 

due to fear, or to lack of awareness concerning grievance procedures which are available on the 

University of Ghana’s website. Esther explained that her colleague had not reported the incident 

because she did not want to prolong the issue. She re-sat the course because she felt she did not 

have any proof and doubted that she would be believed over the male professor. 

I think it has not been explained to students in a way that they will actually trust 

that process. So, what if the lecturer’s friend is the one who is going to be on the 

committee? How sure are you that they are going to take your word, especially if 

the person is a professor? (Esther, WACCBIP).  

For society, especially for people who have been sexually abused as younger children it is 

difficult for them to trust systems, most especially because probably at that time, nobody 

believed them.  

8.2.4 Summary of the evidence of misalignment and subjective experience of tension 

The challenges of juggling conflicting family and career demands are also evident. 

Indeed, Clark and Hill (2010) have argued that “women in tenure-track positions in science 

disciplines at research-intensive institutions are more likely to gain tenure if they are unmarried 

and/or are childless than their married colleagues with children” (p. 1). The perceived dilemma 

for many women academics of child-bearing age is to choose between having a family and 
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having a successful career (Abramson, Rippeyoung, & Price, 2015). As Cherkowski and Bosetti 

(2014) have summarized, women may feel anxious, confused, or incompetent as they negotiate 

the contradictions in their personal and professional lives dealing with issues of power, 

resistance, and the challenging demands of their academic world. It is apparent that there is 

misalignment between social expectations and S&T professional responsibilities, a source of 

subjective experience of tension in the daily lives of the career women. 

Study participants’ perceptions of discrimination in the workplace are nothing new. The 

same view is reflected in many studies that have concluded that women working in a male-

dominated environment are subject to different treatment and gender-specific hindrances that 

prevent them from reaching their professional aspirations (Case & Richley, 2013; Rosser & 

Taylor, 2009; Wentling & Thomas, 2009). As argued by Busatto and Marry (2009), “the 

metaphor of the glass ceiling helps one to focus on the often invisible barriers qualified women 

have to deal with in order to gain access to the highest professional positions” (p. 170). For 

example, women faculty members are less likely to be elected to high-powered committees that 

approve or deny tenure and promotion applications (Abramson, Rippeyoung, & Price, 2015). 

The participants’ perception of female supervisors is interesting: the majority saw them 

as unsupportive and unwelcoming. This creates a confusing and difficult question. How then can 

these female supervisors become role models for women who are aspiring to enter S&T careers? 

It would seem that women in S&T fields who are acting out their gender as “women” in a male-

dominated environment are inclined to “do gender” in professionally expected ways, and this 

increasingly requires a rejection of “femaleness” (Mejiuni, 2013). This is a great example where 

a gender analysis (drawing on masculinities and femininities where men are supposed to be 

authoritative, strong, while women are expected to be humble and caring) is revealed. Women 

leaders and mentors often adopt masculine attributes in order to be taken seriously; then those 

same attributes make it difficult for women students and supervisees to get the support they 

need, mostly, from fellow women. 

 As argued by Moloney (2015), “the cultural tendency is to think of the masculine as 

normative of collective groups” (p. 109). The transgression of gender norms for women in 

positions of leadership or power is an important framework of analysis that helps us understand 

why sex (being a woman or being a man) is not what is so important but rather the socially-

constructed attributes of masculine or feminine adopted in positions of power and authority. The 
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male-oriented model—which is often associated with rationality, objectivity, and the capacity to 

be technologically focused, as opposed to the people-sensitive characteristics of women—is thus 

used as a yardstick to measure women’s involvements in S&T. 

 There is also a culture of secrecy and mistrust in the institutions. The institutions have a 

hard time to share information and disseminating policies, plans, and procedures. For example, 

this incident of the female student who believed that she failed a class because she declined 

advances from one of her male lecturers was the reflection of the mistrust that set in the 

educational system. This particular incident could have been reported and investigated had the 

student known the procedures to follow to file a claim or had perceived the system of operation 

to be trustworthy.  However, the Sexual Harassment Policy has been the only policy document 

that was readily available at the University of Ghana’s Website. It would seem that this 

particular student might have been oblivious to the policy and was not able to use it to her 

advantage given the fact that policies are supposed to be legal binding documents. In fact, one of 

the administrators said: “For sexual harassment, I think there is a University of Ghana policy. 

Actually, it is there [on the University website]; but, nobody knows about it.”. (Golda, 

WACCBIP). 

Despite the experienced and/or perceived obstacles, all participants managed to overcome 

the challenges associated with their graduate S&T programs at the selected ACEs, WACCI, 

WACCBIP, and RWESCK. Certain fundamental factors have helped and encouraged study 

participants to want to stay in the programs despite the numerous obstacles they have had to 

negotiate. I will now discuss the motivating and favourable processes and factors behind the 

participation, retention, and achievement of women in graduate S&T disciplines at the study 

sites. The following section sheds light on the strategies these women have employed to navigate 

professional environments that are not always supportive. 

8.3 Agentic processes fostered by supportive global, institutional and social structures 

8.3.1 Personal Agency 

Interviewees reported that personal agency played a major role in their in S&T graduate 

programs. Not only did the participants choose to pursue careers in S&T, but they were all 

prepared mentally to overcome the challenges that came their way. While other actors played a 

significant role in their educational and career paths, these women would not have succeeded in 
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the absence of personal agency. It is one thing to encourage and influence someone, but the 

decision to take action to actually pursue a program of study or career depends on the individual 

student. These women all exuded the attributes of people who exert personal agency such as hard 

work, diligence, and competence. This has been the case for the 24 women interviewed in this 

study. They seem to be patient, persistent, and determined to succeed in their career choices. In 

addition, in light of the challenges they all faced, these women were all clearly resilient, and 

consequently were able to withstand and even rise to the challenges that confronted them.  

Almost all participants had demonstrated a predisposition towards S&T prior to any 

encouragement and/or influence exerted by parents, teachers, or other third parties. Many 

reported that pursuing a graduate degree in an S&T program also stemmed from the passion for 

the field and the determination to succeed that they had developed at the undergraduate level. 

Though some of them faced many challenges along the way, their personal determination, 

resilience, and motivation helped them to overcome the obstacles they encountered. Others did 

not really face the challenges that are commonly associated with pursuing a graduate degree in 

S&T. This is particularly true for participants who came from homes where their parents’ socio-

economic status put them in a privileged position.  When asked how they negotiated the potential 

obstacles, Marietta, Golda, and Deborah responded, respectively: 

In my family, nobody has reached this level of education, and it cannot continue to 

be like that. At least someone has to break through so that at least the young ones 

coming up will have someone to look up to. (Marietta, WACCI) 

Mine was a choice. I chose to go to the sciences. And then, I got admission to 

Legon to study biological sciences for the first two years. And, because of my GPA 

[grade point average], I was selected to do biochemistry. (Golda, WACCBIP) 

When my friends tried to discourage me, telling me that I might not be able to find 

a man who would be willing to get close to such an educated woman like me and 

let alone get married to me, I wasn't bothered by all those comments. (Deborah, 

RWESCK) 

Some participants noted that they loved to challenge themselves. They believed that they 

could do anything they set their minds on, regardless of whether they have been involved in it 
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before or not. As more and more women have come to know their rights, and since they realize 

that they can do equally well what men do, growing numbers of women are less inclined to let 

such opportunities pass them by. Instead they take advantage of them. 

So, in my primary school days and my junior high school days, I have studied with 

women who excelled in class. I went to a girls’ secondary school, and the people in 

the class were brilliant, and at the university, I still met smart women. (Zara, 

RWESCK) 

Some of the participants stated that their parents were scientists and they wanted to follow 

their parents’ footsteps or they had been influenced by a few role models. Children usually try to 

imitate their parents who then tend to have a big influence on them. Those students whose 

parents were scientists or highly educated did not really feel any pressure not to consider 

graduate school and get married. They rather felt pressured to excel, not to lag. Also, seeing 

other students striving to attend universities gave them the incentive to want to go further. Often 

times, the female students had interest in the sciences to start with, and this interest was then 

fuelled by, teachers, parents and sometimes friends. Occasionally, some were influenced by the 

achievements of other ladies in S&T programs. Gilberta (RWESCK) noted that she had been 

inspired by a lady who received an award for the best Geotechnical student and another also had 

the best student in 2015 Engineering Graduating Class. As for Olivia, it was neither her parents 

nor her teachers that influenced her. It was rather her friend. She said: 

Ah, okay...Since infancy, I have loved to do science and technology ... and from 

secondary school... anyway, let me go from scratch. From my primary school, I have 

a friend whose father used to work with the research institution, and she used to tell 

me so much about how agriculture is nice, so, I had the interest in agriculture. 

(Olivia, WACC)).  

In fact, some participants have had early exposure to S&T programs that motivated their 

interest in the field. Therefore, it was rather a very easy process for most of them. A number of 

the participants from the health science program at WACCBIP were lucky. After their 

undergraduate programs, some of them did their National Service at the Noguchi Memorial 

Institute for Medical Research (Legon) that prepared them for graduate school.  



       
 

WOMEN IN SCIENCE AND TECHNOLOGY IN HIGHER EDUCATION IN GHANA     164 

 

So, working I knew what I wanted to do research in. Now, I was doing it with a 

purpose. I was not just going through the motions. So, going back to grad[uate] 

school, I knew what I wanted and then it made the experience better for me because 

now I understand why I am doing what and I appreciate everything that I am taught 

in class. (Esther, WACCBIP). 

Some of the women had also developed some kinds of resilience and found ways, referred 

to as agentic processes in this study, to overcome some of the socio-cultural expectations that 

negatively impacted their achievements and pursued their dreams and aspirations while still 

fulfilling their traditionally assigned gender roles. For example, Helen (WACCI) highlighted 

how she decided to go against the wish of her bother-in-law who suggested that she had children 

before pursuing a doctoral degree.  

So, depending on what you want to achieve in life, probably, you might tend to wait 

to get children first, before starting   graduate education. But for me, I was like … If 

I wait and it doesn’t come, then what do I do? You’ve just wasted your time. So, I 

decided to go and do it, and if you get pregnant, it is a bonus for you, and at least you 

have not lost anything. So, for me, marriage is one of the things that impede graduate 

education.  

When I asked her whether her decision not to follow the advice of her in-law has affected 

her relationship with her in-laws, she responded: “it didn’t, it didn’t because I did not give them 

any bad answer for them to take me on or something.” (Laughing) she then added:  

Yeah, once he said it, I just smiled over it (laughing). But, I said to myself this is an 

opportunity I have. So, why don’t I use the opportunity that was given to me? It 

depends on individuals. Some women might have withdrawn. But for me, I took a 

bold decision that … no, I am going for it. So my persistence paid off. I didn’t want 

anybody to influence my decision (Helen, WACCI).   

Jane and Gladys also added: 

When I decided to go for graduate school, both of my parents supported me. They 

are both graduates, and my father encouraged every young person he met to 
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pursue a degree. But from my in-law’s side, one person commented that it was not 

necessary for me to pursue a doctoral degree ... Because he was not a direct father 

or mother of my husband ... he was an uncle we met at a funeral. But that is not 

enough to coerce me to give up my dream. And my husband is also a research 

scientist (Jane, WACCI). 

The truth of the matter, I did not even inform them [parents] of my decision to go 

to graduate school. It was after I got admission and even made a payment I'm 

supposed to make before I told my mother that this is what I intend to do. And 

even till today, my father doesn't know that I am going to school. I just want it to 

be a surprise that...on the day of my graduation, I will call him and say...ah old 

man, this is it. (Gladys, RWESCK) 

In addition to personal agency and resilience, participants believed that scientific training 

instilled discipline that they could not have got from other fields or programs. As noted by 

Delphi:  

Science, you see the science training instills some kind of discipline in you. This 

you will not get from the other courses or programs. And that thing I love so much 

about the program. I have never regretted doing science at this level (Delphi, 

RWESCK).  

Moreover, as argued by (Georgiana, WACCBIP)  

Things have changed, and I think it is encouraging to see quite young women who 

are doing what you wished you could do. So, my colleague and I, we are young, 

and we have young families, but we are manning the fort.  

The interviewees in graduate S&T programs at WACCI, WACCBIP, and RWESCK 

all identified numerous obstacles that they had to overcome to attain higher education and 

upward mobility in the workplace, A contributing factor to participants’ interest and 

motivation to pursue S&T disciplines stemmed from supportive factors promoting women’s 

S&T education, awareness campaigns, media, and overall exposure as well as from broad 

societal transformation. 
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8.3.2 Factors Supportive of Women in S&T Higher Education 

Beside personal agency, the participants recounted numerous factors that enabled them to 

overcome the various challenges that hindered their S&T education and careers. Most of them 

benefitted significantly from strong family support. All had received at least some family 

support, most often from parents, and many as well had gained from the encouragement and 

advice of teachers and other mentors. In addition, several indicated that a growing shift in 

societal attitudes in favour of girls’ education and policies supportive of gender equality were 

also helpful. These factors are elaborated as follows-s: (a) family support; (b) mentorship; and 

(c) awareness of broad societal change;  

8.3.2.1 Socio-Economic Background: Parental Education and Occupation 

 For almost all the interviewees, parental support was a crucial influence on their 

educational and career choices.  When parents regarded S&T highly and believed that 

their daughters could have good opportunities in S&T fields, they encouraged them to 

pursue the sciences in school.  Most of these parents were themselves generally well 

educated and were able to provide the financial support for their girls’ education. This 

was especially true in S&T study programs that are generally more costly than the 

humanities and the arts because of laboratory fees, equipment, and reagents. Family 

financial status was also significant for girls whose results on the West Africa Senior 

Secondary School Certificate Examination (WASSCE) prevented them from enroling 

as regular non-fee paying students, but who nonetheless, met the minimum entry 

requirements as tuition-paying students. Students admitted on this basis usually rely on 

their parents to provide financial support. The occupational status of parents was 

likewise a critical factor in providing their daughters with the motivation and emotional 

support needed to succeed in S&T fields.  

Obviously, the ability of parents to pay depends on several factors, including socio-

economic status, level of parents’ education, and the location and region of residence. For 

example, Janet (WACCI) noted that her dad used to be a contractor before he retired from 

active service and her mother was a nurse. This implies that the parents were financially in a 

position to support her in graduate school. The same was true of the father of Zara 

(RWESCK):  
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My dad is an electrical engineer, so I developed the interest to study engineering at 

an early age. I decided to choose civil engineering.  (Zara, RWESCK) 

My father was an engineer, in telecommunication, and my mother was a teacher. I 

was good in both arts and sciences. But my father wanted me to go into the 

sciences. So, he encouraged me to get into the sciences. (Iris, WACCI) 

For me personally, growing up, my parents were scientists. My dad was a scientist, 

and my mom also did a little bit of science, and they encouraged me to consider an 

S&T career. So, getting used to the science environment was not difficult for me. 

(Doris, WACCBIP) 

In addition to the positive impact of parental education and occupation reflected in 

the support provided by parents to their daughters, the locale of upbringing of the 

participants is equally as important. 

8.3.2.2 Locale of Upbringing 

While parents and other family members played essential roles in the career choices of 

the participants, the local context of their upbringing was also a crucial factor in participants’ 

choice of S&T and to pursue education to the highest level. City dwellers are not only generally 

better off financially and are more educated than people living in rural areas.  The majority of the 

research participants attended schools located in economically advantaged regions of the 

country, mostly in urban regions. Moreover, since there are few educational institutions in rural 

areas, all those whose parents lived in rural areas eventually left home to attend secondary 

schools in urban areas. 

I did not really grow up in my community. I grew up in Accra. So, I did not really 

have that hindrance about women not going to school. I was supposed to go to 

school, and I went. (Doris, WACCBIP) 
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My parents are in Takoradi
37

, and I am in Accra. Because I mostly am in the 

university community, I do not hear a lot of those arguments related to not allowing 

girls to go to school. (Esther, WACCBIP) 

The advantage of growing up or attending secondary school in urban areas is 

compounded by the fact that universities in Ghana are located in urban centres.  

Those in the cities have their parents who are sort of educated, and at least they can 

help them. They are exposed, and they know the merits of getting into some of 

these S&T programs. (Marietta, WACCI) 

I did not have a specific problem. I was in a family of people who were educated, 

and from my young age, my parents took good care of me… [My father] made sure 

he hired a tutor at home to help me improve my science. (Iris, WACCI) 

This common urban-oriented background of the women whom I interviewed in the ACE 

program reinforced the general pattern that in rural areas, where family budgets are very limited, 

the general tendency of parents is to curtail their daughters’ education either during or soon after 

primary school so they can participate in economic activities to supplement household income.  

8.3.2.2 Mentorship 

Parental support or lack thereof and upbringing had either positive or negative impacts on 

the participants. Those who managed to get into graduate S&T programs either as students, 

instructors, and/or administrators reported that mentorship had been very useful for success in 

their chosen field of study or career. 

My biggest mentor in my scientific career has been my PhD supervisor...She was 

really fundamental in tuning or fine-tuning my rule of science and research and 

how to go about getting quality data...writing quality papers to publish... Since I 

came to Ghana, one of our senior colleagues in this department, who was once 

                                                           
37

 The population of Sekondi-Takoradi Metropolis, according to the 2010 Population and Housing  

Census is 559,548 representing 23.5 percent of the region’s total population. Males constitute 48.9% and females 

represent 51.1%. Ninety six percent of the population is urban. Takoradi is a port city in western Ghana that has 

timber, energy, and technology industries. The city has several secondary schools, colleges, and special schools 

(GSS, 2014).  
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upon the time, my lecturer, has really taken me as her daughter and she's helped me 

a lot with advice, when I started having kids, when I was having issues at 

home...having issues at work...she's really been a rock. (Georgiana, WACCBIP) 

My former boss has been my mentor. He is the one who made me like what I am doing 

…plant breeding... He was difficult at the beginning, but he has changed, after sometimes ... You 

know, he had a daughter with a lady who came and left the baby with him and that was when he 

realized that having babies is very difficult (Iris, WACCI). 

8.3.2.3 Parental / Family Support and Encouragement 

Over a third of the participants indicated that their parents were important role models 

who influenced their career choices through advice, encouragement, and financial and emotional 

support. The support received early in life aroused their interest and motivation in S&T fields. 

Some parents were role models as well as mentors. Joana (WACCBIP) stated: “my father was 

my mentor and role model ... and still is.... I always wanted to be a doctor.... I walked in his 

footsteps.” Some participants mentioned other family members, mostly their husbands, who 

played roles supportive of their educational endeavours. Others were very religious and relied on 

their faith in difficult and challenging moments. Gloria and Zoe noted, respectively: 

Basically, I haven't really had many problems because my family had been very 

supportive. So, I don't think that I have really had any influence from outside 

besides my family’s contribution to my choosing science. (Gloria, WACCI) 

I thank God and I thank my husband so far. I prayed for support from God and then 

from my husband. In fact, if I did not have a supportive husband, I may not have 

been able to take part in a graduate degree program. (Zoe, RWESCK) 

While the positive link between the education level of parents and the high achievement 

of the children remains, the converse is not necessarily true. Uneducated parents also encouraged 

their children to pursue higher education, particularly in S&T fields. Some parents, though 

uneducated, understood the need to educate the girl-child. 

My parents saw the need for a girl-child to go to school … from that illiterate 

background … even right at junior higher school (JHS); I had a Catholic father who 
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was determined to send me to St. Francis Girls to do general science. (Lynda, 

WACCI) 

Where support from family members as mentors and role models was absent, participants 

relied on the advice of teachers and mentors who were S&T professionals. Obviously, many of 

the participants developed a sense that they fit in with S&T and desired to pursue this career path 

because they had a positive view of S&T professionals, typically developed through exposure to 

a few role models. This exposure to role models from various S&T fields allowed them to match 

their career options and the relevance of each field to their own lives; they were able to see 

possibilities within these fields for themselves. Consequently, they increased their interest in 

S&T and their self-concept through their exposure to S&T activities, thereby improving their 

S&T identity (Olivia, WACCBIP). Some participants emulated role models as a source of 

motivation and inspiration and tried to follow in their footsteps. Without these role models, many 

participants would have had difficulty believing they could defy cultural, societal, and even 

family expectations of their life trajectories to pursue careers in S&T disciplines. For example, 

Helen (WACCI) mentioned that some role models and mentors were introduced during the 

STME workshops and the late Prof. Ewurama Addy was part of them so she chose her as her 

mentor…When she came back, she did not relent in sending letters to some of them, given the 

fact that she was coming from a very poor part of the country (Helen, WACCI).  

During the Science, Technology, and Mathematics Education [STME] workshops, 

we went to Cape Coast University and Legon. Some role models and mentors were 

brought down, and the late Prof. Ewurama Addy was part of them, so I chose her as 

my mentor. (Lynda, WACCI) 

I used to watch Math and Science Quiz as a child, I used to like watching Wesley 

Girls High School, which I eventually went to, and I admired Prof. Ewurama Addy 

so much, and I just told myself that I wanted to be a doctor. (Esther, WACCBIP) 

Last week, for instance, people from NASA
38

 came to our institute to do some 

training on water and storage, and there were some Black women amongst them, 

                                                           
38

 NASA: National Aeronautics and Space Administration (U.S.). 
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and it was encouraging. So, seeing that, I thought that it was possible for me to do it 

too (Sylvia, RWESCK). 

A further example was demonstrated by Zara (RWESCK) who had attended single-sex 

primary and secondary schools and had no difficulty in adjusting to coeducational university life.  

As Zara argued, the advantage that students from single-sex schools have is that they tend to 

have many more role models and mentors than those who attend coeducational institutions. 

Besides parental support, some of the participants benefitted from the support of other family 

members, teachers or third parties. For example, Joana (WACCBIP) noted that her husband had 

been very supportive because she completed her PhD while she was married and had a child. 

 8.3.2.4 Teachers or Third Parties 

  Teachers played an important role in the lives of several of the participants, particularly 

those who came from homes where parents were not well-educated or were not very supportive 

of the education of their children. Some students were pushed by their teachers to pursue science 

because they were identified as having scientific potential.  

So, when selecting the program at the secondary school, they decided to choose 

science for me. Those days, all the brilliant students went to do science ... So, that 

was how I got into sciences at the secondary level. (Zoe, RWESCK) 

It's Prof. Enu-Kwesi. So, he talked to me at length and encouraged me to consider 

the Botany or go into biotechnology. Because it was a new area and there are not 

a lot of scientists in that area. So, he was my... he advised me and my options to 

take biotechnology field as a course. (Jane, WACCI).  

For Olivia (WACCI), it was rather her friend while Edith (WACCBIP) had been inspired by a 

nurse. 

From my primary school, I had a friend whose father used to work with a research 

institution, and she used to tell me so much about agriculture. So, I developed an 

interest for agriculture. (Olivia, WACCI) 
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It wasn’t a teacher who inspired me; it was a nurse... Yes, her attitude and her 

behaviour, the way she carried herself made me want to be a nurse from the 

beginning. (Edith, WACCBIP) 

Based on this analysis of external factors, it is evident that parents, teachers, relatives, 

friends, or third parties played crucial roles in influencing, supporting, and/or encouraging the 

participants.  

8.3.2.3 Societal Changes: Institutional Modernity 

In Ghana there is near-universal access to basic education. More girls than ever are 

moving up the educational ladder. Among the many factors that have contributed to the increase 

in girls and women’s participation in education, one is that higher levels of education and 

training are becoming necessary to ensure social mobility and higher incomes. As well the global 

diffusion of ideas regarding gender equality has also been a significant factor. This is partly due 

to awareness campaigns related to the importance of educating the girl-child by broadening 

access and participation of boys and girls. The result of these shifting realities is that more 

people are coming to accept that girls and women are as capable of S&T careers as men. This 

was exemplified by Janet (WACCI) who indicated that she became a student in the same 

graduate science program as her future husband. 

There is a gradual acceptance of women in positions of authority and responsibility. This, 

somehow, has helped to raise the confidence level of most participants in pursuing graduate S&T 

education. The research participants were fully aware of the gradual transformation taking place 

in many institutions and in various parts of the country. 

I believe that more women are coming into the sciences and it's much better than, 

let's say, it has been in the past 10 years. I believe it is because of the awareness 

that has been created. (Gloria, WACCI) 

Nowadays, if you are a woman in science and technology fields seeking 

employment, some people would give you the benefit of the doubt and employ you. 

I firmly believe that things are changing.... (Georgiana, WACCBIP) 
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With increased global consciousness of the need to educate boys and girls equally, 

institutions in Ghana have begun to transform their systems of operation, leading to the gradual 

improvement of the conditions of girls and women. Some of the student participants had had the 

opportunity to attend STME clinics when they were in their early teens, and these initiatives 

helped them to interact with a few female scientists and technologists and to spark their interest 

in the possibility of career opportunities in S&T. This was reinforced by university use of results 

from junior-secondary-school exams to identify potential students. Students who performed well 

in subjects like English, science, and other science-related subjects and on the subsequent West 

Africa Senior Secondary School Certificate Examination (WACCSE) were frequently 

encouraged to apply to continue their education in the sciences. 

Award programs also helped to motivate young women and gave them the opportunity to 

get into sciences.  

Awareness creation is one of the projects I was involved in here in my institute. I 

think some three years back, my immediate supervisor had a project being funded 

by the American Society of Plant or something … and what we were doing was to 

create awareness for biotechnology. (Helen, WACCI).  

These actions have influenced the awareness level of the Ghanaian community, which 

has resulted in a gradual increase in young women’s participation in higher education. Media 

coverage and debates on the need for equal opportunity have made an impact in the world and in 

Ghana. These transformations are very encouraging and help to improve the situation of girls and 

women in higher education in general, and women in S&T fields in particular.  

It wasn’t as before when women were placed at the back; now we are making 

forefront with our academic careers... If the men are not careful, we will overtake 

them ...I think, for now, most institutions are aware, and they know that we are 

gearing towards a certain level where everybody wants equal opportunity for all. 

So, I think they [WACCBIP] put that into consideration when they are doing the 

recruitment. (Margaret, WACCBIP) 

Moreover, supportive gender equality practices and procedures have also been very 

helpful in helping the participant succeed in S&T graduate education programs. The 



       
 

WOMEN IN SCIENCE AND TECHNOLOGY IN HIGHER EDUCATION IN GHANA     174 

 

following supportive initiatives also contributed to the success of the participants and their 

positive perspectives related to the future of girls in S&T education overall: (a) the effects 

of consciousness-raising efforts; b) impact of the science, technology, math, & engineering 

(STME) program; c) Africa Centres of Excellence Program; and d) women’s perceptions 

of the status of girls vis-à-vis S&T education. 

8.3.3 Supportive Gender-Equality Policies and Strategies 

8.3.3.1 The Effects of Consciousness-Raising Efforts  

The consciousness-raising efforts in past decades seem to have had an increased effect on 

women in S&T fields. The women were aware of the creation of the Ministry of Gender, Child, 

and Social Protection (MoGCSP) and the development of the NGP (2015) which provided broad 

policy guidelines designed to empower women through their engagement with socio-economic 

activities. Likewise STME clinics for girls have contributed to heightened awareness and 

participation of girls and women in the sciences. The current World Bank ACE initiative, with its 

emphasis on gender equality, has also played a role in the participation of a limited number of 

female students in graduate S&T education. 

New procedures that have been instituted by the University of Ghana and KNUST, 

as well as the ACE program, have positively affected the educational and career experience 

of the participants. Although changes have been slow, the University of Ghana’s creation of 

a Centre for Gender Studies and Advocacy (CEGENSA) has championed gender issues, 

promoted a gender-policy-development process, and supported the resolution of gender-

related problems on campus. KNUST has also adopted elements of gender-supportive 

policies and procedures. The inclusion of gender-sensitive procedures into systems of 

operation, particularly at RWESCK, have contributed to an enhanced status of the study 

participants. An information meeting with the directors of WACCI, WACCBIP, and 

RWESCK revealed that an affirmative-action approach has been used mostly in student 

recruitment. In fact, Joana highlighted the progress that has been made to date: 

I would say there has quite recently been a kind of affirmative action where they try 

to recruit 50% female staff and 50% males. The same procedure applies to students 

too. So, if there is room for 10 appointments, then automatically, five should go for 
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women and five should go for men. If only four women applied, there is a high 

probability that all the four women will be picked. (Joana, WACCBIP) 

8.3.3.2 Impact of the Science, Technology, Math, & Engineering (STME) Program 

The STME program instituted by the Ghanaian government has been instrumental 

in exposing students, particularly those from rural areas, to the advantages of pursuing a 

career in S&T. Even though students from low-income families do not have the same 

opportunities for success in education, particularly in graduate science education, some 

such students have benefitted from the STME program. 

This phenomenon is apparent in the responses provided by the female participants about 

the impact of the STME clinics on their career choices, interests, and motivation to study S&T at 

the graduate level. The STME clinics have specifically assisted female students from rural areas 

and Northern Ghana, areas that were marginalized compared to urban areas. Jill was the only 

participant from RWESCK who took part in the STME program. She reported that she had had 

the opportunity to enrol in the STME clinics in Sunyani
39

. The experience had been beneficial to 

her upward mobility as it gave her self-confidence and helped her succeed in her S&T career 

choice. Lynda and Jane corroborated Jill’s comments: 

I was in senior high school, and I was lucky to have been chosen as one of the 

females from Northern Ghana to attend a science-and-maths clinic workshop in 

Accra. During the early days, the selection was on a regional basis. So, I was the 

one selected from my secondary school. (Lynda, WACCI) 

I took part in the science and math clinic program, and it has played a significant 

role in my further interest in science and technology program. As for me, I 

represented my secondary school, and so I had exposure to sciences at the early 

stages. I mean, it gave me the confidence that I was equally good as any other 

student. (Jane, WACCI) 
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 Sunyani municipality is one of the 27 districts in the Brong-Ahafo region. Men comprise 49.9% of the population, 

and females represent 50.1%. More than 80% of the population is urban (83.1%). It is the fifth largest city in Ghana, 

and its population is equivalent to approximately 10% of the population of Accra, the capital city of Ghana (GSS, 

2010).  
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Nonetheless, the study participants were not aware of the policies and procedures that 

govern the day-to-day operation of the ACEs nor of the disparities in the implementation of 

policies and procedures. 

8.3.3.3 Africa Centres of Excellence Program 

The procedures and plans that the World Bank ACE project put in place to meet program 

objectives has brought about changes in the systems of operation in the institutions where the 

program is located. A key goal of the ACE program has been to augment needed skills at the 

Master’s, PhD, and other postgraduate levels in the West and Central Africa while increasing 

women’s enrolment in S&T fields and reinforcing the contribution and status of female 

researchers and graduate students in these programs. Accordingly, gender sensitive policies were 

introduced to foster of gender equality at WACCI, WACCBIP, and RWESCK. These 

requirements have created a real incentive for the ACEs to improve their systems of operation, 

and these changes led to the positive outlook and success of the female participants in this study. 

By encouraging female candidates to apply for graduate degrees in S&T, the ACEs have 

undertaken to create a critical mass of female scientists who will in turn act as role models and 

mentors to girls and young women aspiring to pursue careers in S&T while contributing to 

teaching and research: 

I think if you are a female and then you apply, you have good grades, and they will 

consider you more than the men. If you are a female and you have the same grade 

as a male, the female will be picked not the male. (Edith, WACCBIP) 

Most of the participants from WACCI attributed their success to these initiatives made to 

encourage female students to enrol in S&T graduate studies. In fact, Lynda (WACCI) pointed 

out how WACCI was empathetic, adjusted the program to meet the demands of her family 

situation, and helped her when her son was diagnosed with cancer. Others made the following 

comments: 

There has been some kind of affirmative action where they try to recruit 50% 

women and men as workers and as students. Joana (WACCBIP)  
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We had a very cordial relationship and the interaction was awesome. I think we 

were all taken at the same level... No bias. Georgiana (WACCBIP)  

They encourage females…. they put in procedures to make sure that more females 

are recruited into higher positions. Since I've been here, we had a very dynamic 

head of department for the last four years which has steered us all to apply for 

grants... to buy equipment.... So, now I would say that we are comparable to any 

academic institution that has equipment for biochemistry and molecular biology 

program in the world. Georgiana (WACCBIP) 

This graduate program is better. Some labs are fully equipped. Everything is 

available so you just go there, you take what you need. You just ask permission that 

you want to use this equipment. At my undergraduate level, it was really difficult to 

understand some of the processes especially when it comes to the molecular aspect 

of the study. It was difficult because we didn’t have the equipment. (Edith, 

WACCBIP) 

It made me happy that we are learning something related to how everything here is 

being put up. Again, we just came back from a field trip like three weeks ago, and I 

was so sad, that it was the end of the year. I am enjoying the program. (Zara, 

RWESCK) 

Funding was a major contributing factor to the participation of the women in the S&T 

programs. Almost all the participants reported that they might not have been able to take part in 

the graduate programs had there not been funding opportunities. Some students have had the 

opportunity to receive assistantships that allowed them to pay for their education. Others have 

received funding for tuition and research, which makes the program very attractive, particularly 

for women from rural and less privileged homes. Of the 24 participants interviewed, only one 

reported not having received a scholarship or some form of funding assistance. She explained 

that she had switched her major between her undergraduate and her master’s program, which 

might have contributed to her not receiving a scholarship. Her bachelor’s degree was in the arts. 

When I decided to pursue further education, WACCI was one of the options; 

mainly, because there was funding for the research. I had encountered many 
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students ... PhD students who had been frustrated and not be able to complete their 

research on time because of lack of funding. (Jane, WACCI) 

Graduate science and technology study programs are costly. Although we have 

sponsorship, it does not adequately cover what we have to do. So, it looks like we 

have to look for funding elsewhere to support what we are doing. (Margaret, 

WACCBIP) 

The program I am in now had it not been because of scholarship, maybe I could not 

have enrolled. The cost of graduate studies is prohibitive. The award is a crucial 

aspect of it. (Jill, RWESCK) 

The one male student whom I interviewed (Richard) reflected on how gender 

awareness has improved, how his own perceptions of gender have changed over the years, 

and what needs to be done to improve the situation of girls in rural areas.  

I used to think that boys should be smarter than girls, and that applied sciences 

should be for boys while girls should study arts, like home economics. Once I 

climbed up the educational ladder, I realized that my previous assumptions were 

erroneous. Now, I see that women are even smarter than us and they can study any 

discipline [laughter]. However, my previous perspective is still relevant in rural 

areas today. To remedy the situation, we need to educate many more people in the 

rural areas where people still don't understand the role of formal education. 

(Richard, WACCI) 

Most of the married participants commended the program for the support they had 

received during their pregnancy and child birth while they were studying in the program. 

Furthermore, many female students acknowledged the efforts that the ACE had made to include 

more women in the program and to develop their capacities. Nonetheless, a few at RWESCK 

suggested that the ACEs try to make the programs more flexible to allow female students, 

particularly nursing mothers, to fit in, to adjust quickly, and to be able to combine their double 

duties related to family and career. Also, the financial support the women received from their 

ACEs was instrumental in their pursuit of advanced degrees in an S&T discipline. Georgiana 

(WACCBIP) proposed that her ACE be a model for the others because she believed the program 
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had put in place all the required procedures and plans to support gender equality, particularly in 

their admission process. 

8.3.4 Women’s Perceptions of the Status of Girls Vis-à-Vis S&T Education 

Female participants were asked to discuss their perspectives on the future of girls’ and 

young women’s S&T education overall and to give comments and suggestions on how to 

improve the situation of gender disparity in S&T programs. In general, most participants were 

very positive. They seemed to be happy about the improvements in policies and procedures that 

had been introduced to reduce the gender gap in the graduate S&T programs in the three ACEs 

in Ghana. Nonetheless, they made suggestions on how to improve the program to increase 

women’s participation.  

Some female participants noted that S&T education had made them more conscientious, 

tidier especially in the labs, and more inquisitive. They were confident about their skills and 

aptitudes and saw a bright future for girls and women in S&T fields. This was due to the 

proliferation of media, exchange programs, and the perspective that S&T fields are pertinent for 

global development in general and Africa’s development in particular. Participants claimed that 

more women were taking part and standing out in S&T fields. They looked up to the few role 

models and decided to aim high. The fact that more and more people were gradually accepting 

that girls and young women should be educated was very motivating. Georgiana (WACCBIP) 

talked about how her husband’s attitude towards her pursuing a career in S&T had changed over 

time.  

I'm married to a typical Ashanti [an ethnic group in Ghana] man...You understand! 

And he works in a totally different field. He is a media PR [public relations] person. 

He did an MBA [Master of Business Administration]. So, we don't speak the same 

language.  Or should I say academic language. And initially, he couldn't 

conceptualize me being a lecturer... He thought I just come here and I teach and 

when I finish I come home ... Until I had a conference and he went along with me... 

and I was presenting work that I did on my research... It was like a bulb...a light 

bulb went on in his head. He now understood... So, it really not just lecturing, and 

you are actually doing something... At that moment, he had his 'AHA' moment. 

Because, he saw the panel of people that I was presenting to...their status, their role 
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and for me to be imparting knowledge to such a panel, his 'Ashantiness' has gone 

down a little bit [laughter]. 

These women seemed to have been very cognizant of the responsibilities that came with 

being educated and the duty of becoming role models for young girls aspiring to follow in their 

footsteps. Even though most participants were struggling with and juggling family expectations 

and socio-cultural gender roles and responsibilities, the majority were proud of their mother-and-

career-woman status. In general, participants believe that young women are good scientists: 

Science used to be men’s world; not anymore. Yeah, we work in groups, both men 

and women. There are some things that we the women can do because we 

understand them better. There are things that we want details on, but the men will 

just brush it over. But you, the woman, you want the details. Why this, why that? 

You understand, but sometimes they [men] just take it like the way it is. (Edith, 

WACCBIP) 

8.3.5 Summary: Supportive Factors 

The interviews provided an opportunity for the participants to express their views on 

gender issues and offer suggestions on how to mitigate the gender disparity in S&T while 

encouraging more girls and women to enter these disciplines. Study participants specifically 

suggested that the ACE training program be made more female-friendly by being more generous 

in the admission of women through additional special incentives such as affirmative-action 

policies. In fact, Lynda (WACCI) suggested that socio-cultural and socio-economic backgrounds 

of female candidates be taken into consideration during the admission process.  

All the women were extremely proud of their achievements and, interestingly, most of 

them were not bothered by the gender gap in their programs. In fact, some of them glorified their 

minority status, claiming it gave them the opportunity to be visible as they were outnumbered by 

the men. They noted that the effort they put in was always noticed, and they hoped to move 

higher up the academic ladder in S&T. “You see, you are always in the minority. So, a little 

effort you put in is always noticed ... you are going to move higher in the academic ladder and 

that is one thing I like about the sciences” (Zoe, RWESCK). Being a minority can be an 

advantage in a way that people would want to know you and hopefully listen to you. These 
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women are expected to be role models for young girls and women who would aspire to follow on 

their footsteps. However, being a minority can also play against you. It could be a source of 

prejudice, bias and discrimination. The same view is shared by Thorne (2015) who noted that 

people are fascinated by woman working in the man’s world and would want to know her; but at 

the same time she is judged harshly. Women working in male-dominated positions are not 

readily accepted and their education are often overlooked or undervalued. Thorne recounted the 

advice a powerful female university president received from a fellow woman in a senior 

academic administrative position at another major institution. This new university president has 

been told that it was good that she was selected, however, she should make sure that she did not 

make any mistake for “all the women will be watching” (p. xvi). 

They succeeded in overcoming many obstacles they faced in the pursuit of graduate S&T 

education and careers because of the layers of family and social structures, institutional structure 

and the structure of globalization as well as their personal agencies that were supportive of their 

S&T education and careers.  As argued by Johnson (2014), agency and education are key 

mechanisms that enable women to gain a sense of accomplishment in careers and leadership 

positions in sub-Saharan Africa. Education often allows women to overcome social norms and 

assert agency in their career choices (Johnson, 2014). In fact, some of the participants glorified 

their minority status, claiming it gave them the opportunity to be visible as they were 

outnumbered by the men. The little effort they put in was always noticed, and they hoped to 

move higher up the academic ladder in S&T.  

8.4 Conclusion 

By examining the narratives of a cohort of women in the ACE program in Ghana who 

overcame socio-cultural, socio-economic, institutional obstacles, I have demonstrated how the 

exercise of free will and the exertion of personal agency helped the participants succeed in their 

S&T higher education and careers. Structuration theory provided the analytical categories and 

distinctions necessary to investigate how policies and procedures shaped the range of factors 

influencing the participants’ S&T higher education processes and careers. The sociological 

notions of structure and agency have been used to distinguish between cases in which 

participants had control over their decision to pursue S&T graduate education and careers and 

those in which participants were dominated by various structural factors. This has been helpful in 
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terms of deciding what actions can be taken in order to promote access, retention and success of 

women in the ACE program. There are structures that clearly hindered women’s advancement 

such as family pressure to marry early and forego graduate education, the socio-cultural view of 

women’s place in society, the stereotypical views of girls and women regarding S&T education, 

unfavorable workplace politics and environment. Other supportive structures that enabled them 

to progress in S&T can be identified as affirmative action, impacts of limited role models, STME 

and the ACE programs as well as support from family, friends and informal mentorship.  

The interviews provided an opportunity for the participants to discuss their interests in 

pursuing graduate S&T degrees and their concerns about some of the programs and policies that 

affected their efforts to pursue a career in S&T. The experiences and the perspectives revealed by 

the 24 female interviewees were categorized under themes and sub-themes. The analyses of the 

stories recounted by the women during the interviews provided insights into the intersection of 

gender, socio-cultural factors, and organizational culture and how those gendered challenges 

impacted the professional experiences and perspectives of selected women academics at the 

ACEs hosted at two public universities in Ghana. The analyses also highlighted the social and 

institutional structures that impede women’s pursuit of graduate studies in S&T as well as the 

misalignment between the society’s assigned gender roles and the professional responsibilities of 

the women. Overall, the participants’ personal agentic processes complemented by the gender 

equality supportive environment helped the successful participation of women as students, 

instructors and/or administrators in the ACE program.  

Given the limited number of women in academic positions across many Ghanaian 

universities, particularly at academic ranks beyond entry level, junior lecturer, or lecturer 

positions, these findings provide insights into socio-cultural and institutional factors that impact 

S&T education, the upward mobility of study participants, and the strategies these women have 

employed to navigate socio-cultural and professional contexts that are not always supportive. 

Most often, the educational background of parents is a predictor of their economic and financial 

status and their ability to financially contribute toward their children’s education (Adusah-

Karikari, 2008). McEwen (2013) argues that children’s home environments play an important 

role in their attitude towards learning and often their career choices. In his study, he concluded 

that “the women described their fathers as the most important person who had introduced them 

into the traditionally masculine technology world during childhood” (p. 2).  
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Yet the supportive factors that helped women overcome the psychological/ cognitive, 

socio-cultural, educational, and institutional obstacles mainly stemmed from the socio-economic 

background and professional status of the participants’ families. These families mostly played 

the roles of models and mentors. According to Rosenthal et al. (2011), the availability of role 

models and mentors contributed to the success of a single-sex STEM program. This was 

noticeable in the case of Zara (RWESCK), who had attended a single-sex secondary school yet 

was able to navigate the challenges of undergraduate S&T education.  

Women have been socialized to think that they are second-class citizens, and thus every 

woman must be associated with a man and be married as a sign of womanhood. Despite all the 

academic and professional achievements of these Ghanaian women, motherhood and marital 

status take precedence over their achievements as academic professionals. Women are defined 

by their husband to the point that their educational and professional achievements are secondary 

in their lives. A married woman with a doctorate will make sure that everybody knows that she is 

not just an academic but she is also married. For example, at the beginning of each interview I 

asked each female participant to state her name for the records. One participant identified herself 

as “Dr. Mrs. X.,” a practice which is common in Ghana. As Boateng (2015) maintained, “the 

empowerment activities of the successful women in S&T depend on women developing and 

using their agency and self-determination in attracting and joining networks necessary for their 

successes in the S&T experiential journeys” (p. 146).   

As Stake (1995) pointed out, “single cases are not as strong a base for generalizing to a 

population of cases as other research designs, but people can learn much that is general from 

single cases” (p. 85). Although these findings are not generalizable, they do shed necessary light 

on the collective experiences of women scientists at the three science and technology graduate 

centres in Ghana. 
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CHAPTER 9: OVERCOMING GENDER INEQUALITY IN S&T GRADUATE 

EDUCATION IN GHANA 

Science and technology (S&T) literacy is essential for global competitiveness. Yet, S&T 

research and development (R&D) in sub-Saharan Africa (SSA) including Ghana is insignificant as 

demonstrated by the widening gap of the development divide between the North and the South. It 

is also true that women’s socio-economic contributions and their access to, and participation in, 

public decision-making processes are increasingly linked to obtaining higher-education 

credentials. However, too many women and girls worldwide have been held back by limited 

access to S&T higher education and professional qualifications, and they have been marginalized 

due to unequal educational opportunities. Although culture and patriarchy are the main 

contributors to this phenomenon globally, these factors are most influential in the context of sub-

Saharan Africa. While women continue to struggle for equity and equality in general, S&T fields 

pose a particular challenge because of the many obstacles girls and women face on a daily basis. 

Empowering girls and women with the skills they need to succeed in the labour market can help 

break-down gender barriers and prepare a new generation of girls and women who will be able to 

access greater social, political, and economic power, and thus contribute to their families, their 

communities, their countries and society at large. 

The objective of this study has been to generate empirically grounded insights into a host 

of educational factors and societal forces that influence, for better or for worse, the evolving status 

of African women in S&T programs at three Africa Centres of Excellence (ACEs) in Ghana. The 

conceptual framework presents the sequence of three approaches: (a) advocacy to raise 

consciousness about underlying gender-disparity issues; (b) a gender-affirmative-action approach 

to recruit and train a critical mass of female scientists and researchers; and (c) promotion of gender 

mainstreaming as a way of bringing gender perspectives into the universities’ cultures. These 

policy perspectives have been analysed in relation to structuration theory used as a lens that guided 

the study. These frameworks have helped to shed light on the mandated sociocultural and 

institutional structures— affecting women’s participation in S&T program at the graduate level 

and evidence of misalignment between the variant structures experienced by women —  a sense of 

tension arising along with a desire and/or need to dissipate that tension. The frameworks have also 

helped to explain how the development and effective implementation of gender policies and 
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procedures can lead to the transformation of institutional, social and global structures in Ghana. 

Structures in turn can impact women’s agency through agentic processes and help overcome 

gender disparity in S&T higher education in Ghana. 

To better understand the factors that underlie the underrepresentation of women in S&T 

higher education, in this thesis, I have examined the gender disparity issue from cognitive, 

attitudinal, institutional, and socio-cultural perspectives. I have likewise assessed the relationship 

between policies, plans, and structural changes as well as educational and professional 

achievements of a cohort of female students, instructors, and administrators. I have also explored 

policy implications and women’s experiences and perspectives. This chapter reflects on the 

research findings, policies, and procedures used to address gender inequality issues in S&T higher 

education, along with strategies used to overcome gender disparity mainly at the graduate level. 

The role of many sources of discrimination that Ghanaian women have had to overcome to gain 

access to, and succeed in, S&T programs at the graduate level is also discussed. I conclude with 

the contribution of this study to knowledge of gender inequalities in Ghanaian S&T higher 

education, recommendations and suggestions as well as areas for future research. 

9.1 From Consciousness-raising to Gender Mainstreaming: Policies and Procedures 

The findings of the analyses of policies and procedures as outlined in Chapter 7 showed 

that none of the institutions studied had a formal written and approved gender policy. Document 

review and analysis revealed that only incoherent, unclear, and informal gender-policy documents 

existed. The analysis of the administrators’ interviews also presented in Chapter 7 helped 

corroborate this conclusion. Overall, the study results provide clear evidence that commitment and 

political will are required for the approval and the effective implementation of gender policies in 

Ghanaian institutions of higher learning studied. 

9.1.1 Gendered Policies and Procedures: National Level 

The government of Ghana continues to press for increased representation of female 

students in S&T at the graduate level. Various initiatives such as gender-equality and gender-

responsive programs have been instituted at all levels of education to correct the historical and 

systemic marginalization of women. International organizations such as the UN, the World Bank, 

non-governmental organizations (NGOs), and other aid agencies are working with local 
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government officials to improve the situation of girls and women in the country. Early efforts of 

the government of Ghana to promote the education of girls and women have included the fee-free 

compulsory education system,  the STME program for girls and the national gender policy (NGP). 

The influence of broad societal change related to girls’ education has also favoured S&T education 

in a limited way. The STME program allowed a few female secondary-school students to gain 

early exposure to the advantages of pursuing careers in S&T, and this helped stimulate their 

interest. The program may have partly contributed to the awareness and resilience of many of the 

research study participants, including those from rural areas or whose parents did not have the 

background knowledge to steer their daughters to the sciences. Unfortunately, the STME program 

was discontinued before the set goal of 30% female participation had been reached. It was then 

replaced by STIE camps, which now admit both male and female students. Consequently, the main 

goal of helping marginalized young girls has been lost. Now that girls and boys are mixed in the 

program, the impact that could have resulted from the single-sex initiative is somewhat reduced. 

Contrary to the government claim of the total success of the STME program, the lack of funding, 

the lack of political will and poor capacity may have contributed to the cancellation and 

replacement of the STME clinics with the STIE camps.  

At the national level, social consciousness-raising efforts started right after the 

independence of Ghana in 1957. However, the affirmative action bill drafted more than a decade 

ago has not been enacted into law to provide the required legal framework for enforcement of the 

policy. While leaders frequently endorse declarations and conventions espousing the notion of 

gender mainstreaming, too often they are unwilling or unable to follow up with the necessary 

mechanism for implementation. Consequently, the practical “implementation, monitoring and 

evaluation of gender policies, programs, and activities continue to elude those charged with the 

responsibilities of accounting to the public as the gap between policy and practice widens” 

(Morley, 2010, p. 2). 

 Adopting gender-sensitive and gender-responsive programs and practices require changes 

necessary at various levels of our institutions, particularly, structural changes at the cultural, 

societal, institutional and personal levels. The development of gender policies have to involve 

people at various layers of the bureaucratic apparatus as well as the beneficiaries of these policies. 

In addition, well written policies at the national level that are not effectively implemented at the 

university or institutional level would be a futile undertaking.  Institutional efforts to mainstream 
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gender equality in S&T fields must first focus on raising awareness of gender issues. Second, 

policy development based on collective action will help bring gender to everyday life with the goal 

of promoting women’s emancipation and empowerment. Affirmative action in recruitment is 

necessary to make the situation more equitable and balanced by giving an extra advantage or 

opportunity to women who would normally be at a disadvantage, or by attempting to take away or 

diminish advantages, perhaps of men. In general, women have been socialized to think that S&T 

fields are linked to masculinity.   

 In the absence of written and approved gender policies at the host universities, the ACE 

program has played a significant role in the adoption of aspects of the National Gender Policy 

(NGP), such as affirmative action and the promotion of gender mainstreaming, which in turn has 

contributed to the success of the study participants. The interviews provided clear evidence that 

gender issues needed to be revamped in the universities in Ghana. There does not seem to be any 

urgency in addressing gender issues. Starting from the NGP (see policy analysis document) that 

lacked the accountability framework related to the implementation of gender policy in higher 

education. The Ministry of Education that was responsible for policy documents had a detailed 

logical framework on its Website related to how the ‘Gender Mainstreaming Policy’ was going to 

be implemented at the higher education level, except there was no timeline attached to it. All 

activities are ongoing. 

While the issue of gender inequality in S&T has been well established, the impact of this 

phenomenon on social and economic development of sub-Saharan African countries, in general, 

and Ghana, in particular, has not been substantially investigated. A robust system of accountability 

and oversight that connect policy development to policy implementation is necessary to ensure 

that gender perspectives are perpetually taken into consideration and planned actions assessed and 

evaluated in terms of their effects on women and men and that discriminating actions are 

eliminated to ensure gender equality.  

9.1.2 Gendered Affirmative Action at the University Level 

At the University of Ghana, the development, approval, and enactment of a gender policy 

have been in effect for more than a decade. When the question of gender equality was brought to 

the fore, the Centre for Advocacy and Gender Studies (CEGENSA) was created to promote gender 

and raise awareness within the university community. CEGENSA drafted a gender policy that 
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required the approval and endorsement of the university community for full implementation. 

However, a policy that provides the road map for addressing the gender issue on campus is yet to 

be endorsed, and 10 years after the development of the draft gender policy, it is still awaiting 

approval. Nevertheless, it would seem that some consciousness-raising on gender issues has 

occurred in Ghana, resulting in a superficial level of awareness in the university community. 

However, many members of the university community seem to be unaware of the sexual 

harassment policy purported to have been distributed to students and employees during orientation 

sessions.  

The situation at the University of Ghana appears to have been a replication of what has 

been happening at the national level. Gender-policy debates and awareness-raising should have 

preceded gender-policy development, as indicated in the conceptual approach (see Chapter 5). It is 

thus safe to infer that only a few selected members of the University of Ghana took part in the 

gender-policy debate and development, and only a few people are aware of the issue of 

longstanding gender inequality. This was reflected in the response given by Michael (WACCI) 

who said: “You know this gender balance is a new thing basically. Maybe people haven't thought 

about it. All those established institutions... a lot of people are now becoming aware. So, policies 

are being developed”.  This lack of awareness of gender issues may be the reason why the 

university community is reluctant to adopt the drafted gender policy. 

With regards to KNUST, gender equality and gender policy have yet to be seriously 

debated. As mentioned in Chapter 7, KNUST seemed to be vague on how to move the gender 

debate forward. Moreover, the interviews with study participants from RWESCK revealed that 

only a few individuals were fully aware of what gender meant and why it was necessary to have a 

gender policy. The lack of gender-policy documents is clear evidence that gender is not an issue of 

concern for KNUST. In fact, the current strategic plan did not even make any reference to gender. 

It is apparent that many members of the university community have not been made aware of the 

need to include gender in the university systems of operation. How have the ACEs been impacted 

by the policy environments of their two host institutions? 

9.1.3 The impact of gender practices and procedures on the three ACEs 

Given the fact that the ACE project implementation plan required gender sensitive 

practices, the findings of this study suggest that gender has been one of the criteria used in student 
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admissions, and there is ample evidence that affirmative action initiatives have resulted in 

increased female-student representation. Nonetheless, the different ACEs use disparate 

affirmative-action approaches in their admission of students, and they have also adopted informal 

gender-supportive procedures that have helped female students, instructors, and administrators 

integrate into the ACE program. Moreover, informal gender policies used on an ad hoc basis have 

the potential of limiting the effectiveness of program implementation as no consistent standard is 

applied to every candidate. 

Overall, the lack of formal gender policies in the host institutions (University of Ghana, 

Legon, and KNUST) has not prevented the ACEs from taking gender into consideration in their 

admissions processes, procedures, and practices. In the absence of written and approved gender 

policies at the host universities, the ACE program has played a significant role in the adoption of 

aspects of the NGP, such as affirmative action in female students admissions and a slow move 

towards gender mainstreaming, which in turn has contributed to the success of the study 

participants.  

The World Bank project provided a monetary incentive to entice the project 

implementation teams to support and encourage female participation. However, once the project 

comes to an end and there is no longer an incentive to include women, there is a risk of things 

returning to the way they were before the ACE initiative, as has been the case in many such donor 

funded initiatives on the African continent. Most educational reforms in Ghana, as well as in most 

African countries, have been very much donor driven where organizations such as the World Bank 

and the International Monetary Fund (IMF) have shaped the discourse around education. In fact, 

“discourses of social policy have become more adapted to the Washington Consensus where 

international donor organizations often demand specific neo-liberal reforms in exchange for 

funding” (Nordensvard, 2014, p. 3). Fortunately, resource mobilization is one of the objectives of 

this four-year ACE project. The ACEs are required to implement resource mobilization activities 

to raise funds for investment and operation. Hopefully, the ACE program will be sustainable and 

continue after donor disengagement.  

In contrast to the female student participation in the ACE program, the limited number of 

female instructors and administrators suggests that the female staff recruitment process may not 

have benefitted from a gender-affirmative-action approach. This is not surprising because the 

ACEs have had to use the host universities’ faculty and staff and so did not recruit their own. 
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Females were generally underrepresented among faculty and staff in both universities studied, and 

this was reflected in the low percentage of female instructors and administrators at the three ACEs. 

There is obviously a need to bridge the gender gap, or at least bring the percentage of female 

instructors/administrators to at least 40% rather than the current distribution of 20% and 33% for 

WACCI and WACCBIP respectively at the University of Ghana. No gender-distributed data for 

staff were available for the RWESCK.  

The gender discrimination issue has been debated globally over the years, and laws have 

been passed in Kenya and in many countries. Yet in Kenya, there has only been limited progress to 

date. Collective consciousness, only if it is followed up with, or accompanied by, political support, 

can be an effective impetus for change. Many institutions and countries have used gender 

mainstreaming to address social and educational policy issues. However, changing people’s 

beliefs, values and attitudes, especially in a patriarchal country like Ghana, where men have 

enjoyed most of society’s privileges for many years, is not an easy process. Formal gender policies 

would provide guidelines on procedures and plans, and the monitoring and evaluation of the 

programs’ gender outcomes could only improve the operations of the ACEs and the host 

institutions over time.  

9.2 Framing Gender Equality in S&T Higher Education 

The research questions called for policy analysis and the interpretation of participants’ 

experiences. The conceptual framework presents the sequence of three approaches: (a) advocacy to 

raise consciousness about underlying gender-disparity issues; (b) a gender-affirmative-action 

approach to recruit and train a critical mass of female scientists and researchers; and (c) promotion 

of gender mainstreaming as a way of bringing gender perspectives into the universities’ cultures.  

These three approaches were complemented by structuration theory that has been instrumental in 

illuminating women’s experiences. The literature review revealed that the concepts of 

consciousness-raising, affirmative action, the promotion of gender-mainstreaming and 

structuration theory have been used exclusively with limited effects on gender inequalities in S&T 

higher education. I argue that the combination of consciousness-raising, affirmative action and 

gender mainstreaming approaches with the structuration theory provide a stronger conceptual 

design to tackle the problem of gender inequalities in the S&T higher education in Ghana.   
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9.2.1 Consciousness-Raising/Affirmative Action/Gender Mainstreaming 

Awareness campaigns and collective consciousness are good starting points to drive the 

gender equality discourse aiming to bring gender issues into policy development debate for 

subsequent transformation. In order to induce change, it is imperative to raise awareness of 

existing inequalities in S&T fields. The use of gender as one of the criteria for student admissions 

has been useful in the recruitment of an increased number of female students in this study. This 

affirmative action approach aiming to resolve equity issues is imperative, but is just the 

preliminary step to gender equality in higher education. However, it is not the panacea if used 

alone without structural changes. In fact, affirmative action has come under scrutiny lately, 

especially in the US prompting some States to ban affirmative action based on race in graduate 

student admission. Indeed, the outcomes have been worrisome. For example, Garces (2013) 

demonstrated that the enrolment rates of minority students of colour have reduced considerably 

mostly in science and technology disciplines when the ban on affirmative action based on race has 

been implemented. Affirmative action is a necessary tool to offset the unequal positions of 

individuals in society and level the playing fields. However, gender equality would not be 

achieved until the next step which is gender mainstreaming occurs.   

The entire university community needs to be onboard to work together as a team to 

mitigate barriers and biases that exist within institutions, programs and practices in support of 

gender mainstreaming.  Both women and men are vulnerable to the way in which gender relations 

unfold within society. A diversity approach including both men and women to promote and 

accelerate gender mainstreaming is the key. This is essentially the foundation of mainstreaming – 

men and women involved together in processes that will bring about a change in behaviour, 

mindset and a transformation of gender relations so that women around the world, and particularly 

in Africa, can participate fully and meaningfully in higher education and subsequently in the 

formal economic sector. Gender mainstreaming is a complex undertaking. It requires the use of 

gender perspectives in all aspects of the universities’ systems of operation.  More concentrated 

efforts are required to ensure equitable and inclusive learning environments that promote gender 

equality. For example, instructions that focus on the students' skills, resources, and perceived 

control may help students to deconstruct the internalized stereotypes in an engaging way. The 

inclusion of gender perspectives in S&T research practices, in particular, necessitates the re-design 
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of basic concepts and underlying assumptions of S&T teaching/learning and research as well as 

the S&T work environment.  

9.2.2 Impact of Structuration Theory 

As demonstrated by this study, the adoption of consciousness-raising, affirmative action 

and gender mainstreaming approaches – key components of structural change – can stimulate 

women’s agency and thus help to reduce and ultimately eliminate gender disparity in higher 

education. Both agency and structure are understood as distinct ways of conceptualizing complex 

social processes. Agency and structure are thus crucial for the understanding of human interaction 

within a society as they shed light on social phenomena. Structural solutions are imperative to 

mitigate inequitable practices in the S&T higher education while focusing on power relations and 

the oppressive effects of historical, social, and political contexts.  Of course structural changes can 

bring about positive or negative effects depending on the types of changes that occurred. In this 

study, the agency and structure interplay helped to explain how policies and procedures influenced 

women’s experiences and actions. This structuration framework illustrated the multiple layers of 

structures such as social and family, institutional and of global structures that impacted the lives 

and personal agencies of the participants. Structuration theory explains the mutuality of individual 

agency and structuring of social roles and practices in the shaping of both family and professional 

lives of the participants. Agency and education are key mechanisms that enable women to gain a 

sense of accomplishment in careers and leadership positions, particularly, in sub-Saharan Africa. 

Education often allows women to assert agency in their career choices. Undeniably, a woman’s 

agency often allows her to overcome social norms and challenge patriarchal underpinnings, 

sources of misalignment and tension in the S&T graduate education program at the ACEs in 

Ghana.  Policies, practices and procedures such as affirmative action and gender mainstreaming 

are part of the institutional structures that shape people’s consciousness and behaviours. 

9.3 From Structure to Agency: Experiences and Perspectives of the Female Participants  

As interviews in this thesis revealed, the participants were invited to discuss their interests 

and experiences concerning their pursuit of S&T education and careers, and their perspectives 

about the ACE programs and policies. The analysis of the women’s stories provided insights into 

the intersection of gender, socio-cultural factors, organizational cultures, and how gendered 
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challenges impacted the professional aspirations of the women academics in the two public 

universities studied in Ghana. As they all stated, they perceived and/or faced numerous socio-

cultural and institutional obstacles that hindered their entry and ultimate engagement in the S&T 

disciplines. Impediments such as socio-cultural and traditional views of girls and young women, 

and hostile workplace politics and environments, were highlighted. Some of the women 

experienced gender discrimination in their workplaces. The challenges of juggling conflicting 

family and career demands were very evident. They all experienced pressure to marry early, 

forego graduate education, and start a family. In fact, most women seemed to be defined by their 

husbands to the point where their educational and professional achievements were secondary in 

their lives. Despite all the academic and professional achievements of these Ghanaian women, 

from a societal perspective, motherhood and marital status took precedence over their 

achievements as academic professionals. Furthermore, institutional challenges such as poor 

teaching practices, inconvenient class schedules and inadequate daycare services for students, 

instructors and administrators with young children were apparent.  

Nevertheless, as the narratives of the ACE program participants also revealed, they 

overcame these socio-cultural, socio-economic, institutional obstacles and demonstrated that 

support, often from family and key individuals such as particular teachers, along with the exertion 

of personal agency, contributed to their success in S&T fields. Supportive factors stemming 

mainly from the socio-economic background and professional status of the participants’ families, 

strong family support, encouragement and advice of teachers and friends have been beneficial. In 

addition, the combination of globalization and institutional shifts fostered by consciousness-

raising, gender affirmative action, and incremental efforts towards gender mainstreaming in the 

ACEs have created a gender supportive environment that contributed to the women determination 

to succeed in S&T. Societal change occurring gradually in favour of girls and young women’s 

education overall has led to broader support for gender equality and enhanced women’s 

empowerment. For most of these women, awareness of broad societal change and the impact of 

supportive gender-equality practices and/or procedures have helped them overcome the challenges 

and obstacles they faced and propelled them into S&T higher education and careers.  

A key factor in facilitating their progression into S&T academic programs and contributing 

to the positive attitude and experiences of the female students, instructors, and administrators 

interviewed for this study has been the current World Bank ACE program for which gender 
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equality is a policy imperative. This explains why the ACEs seem to be unique with regards to 

their approaches to gender equality. The combination of all national policies, coupled with donor-

sponsored gender-supportive programs and procedures, has been a real incentive for the ACEs to 

improve their systems of operation. The findings of this study have confirmed that there was 

indeed a need for affirmative-action policies and program initiatives in order to bring about the 

effective implementation of a gendered approach in student admissions and staff recruitment. Even 

though gender inequality in S&T is a global phenomenon, the fact that the ACEs have managed to 

increase the intake of female candidates to 40%—higher than the global average of less than 30% 

(UNESCO, 2017)—is evidence that the use of a combination of consciousness-raising and gender 

affirmative action, coupled with proximate supportive relations with families and mentors, can 

significantly boost women’s agency in overcoming gender inequality in science and technology 

higher education.  

Previous initiatives like the STME program also contributed to the participants’ success. A 

very limited number of female students from rural areas — who took part in the STME program in 

secondary school — have also benefitted from initiatives implemented in urban areas. Their 

performance in their studies and the gender-supportive environments they found themselves in 

made them outstanding achievers, and several are expected to occupy highly-placed positions in 

their respective countries and institutions upon graduation.  

To sum up, this study confirms that as consciousness of gender inequality in higher 

education, and especially in S&T fields, has expanded.  The government of Ghana and some 

university units have undertaken affirmative action policies and measures to begin to redress 

longstanding gender imbalances into their operations. However, tentative affirmative action 

initiatives have not been enough to ensure that gender equality is close to being achieved. It is 

important, nonetheless, to note that the gradual transformation in awareness of gender issues 

taking place in many institutions in the country have helped the situation of women. There is 

indeed hope that the situation is improving and that gender equality is gradually being promoted at 

all levels of the Ghanaian society. This requires the move toward gender mainstreaming at the 

national, local and institutional levels. 
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9.4 Long Road from Affirmative Action to Gender Mainstreaming 

 While gender-affirmative action has helped improve the percentage of female students in 

the ACE program in Ghana, much more needs to be done if gender equality is to be mainstreamed 

in all the policies, practices and procedures at national universities.  It is important to note that the 

majority of the female participants in the ACE program came from families who were well 

educated, had relatively high socio-economic status, and lived mostly in urban areas. These 

findings align with Acheampong’s (2014) study which demonstrated that women’s interest and 

motivation in pursuing S&T studies are strongly influenced by the educational background and/or 

the socio-economic status of their parents. Similarly, Basant and Sen’s (2014) study shows that 

participation in higher education increases significantly with parental-education levels and is 

highest with parents who have a graduate education.  

 Though the three ACEs hosted by the University of Ghana and the Kwame Nkrumah 

University of Science and Technology (KNUST) in Kumasi, Ghana, had 40% female students 

enrolment (WACCI, WACCBIP AND RWESCK), the statistics in other programs and other 

universities in Ghana were different. The average female student representation in S&T programs 

in other universities in Ghana was around 20% in 2016. For example, the female student 

participation at the University of Mines and Technology, in Takwar, Ghana was 17% in the 

academic year 2011-2012, while there was only 14% female representation in the mining 

workforce in Ghana the same year. Similarly, female graduate student enrolment at the KNUST in 

2015-2016 was 28%.  

 Higher education is still inaccessible to the majority of students from low income 

households globally despite tremendous efforts of the international community to improve the 

situation. The phenomenon is unsettling in rural areas where cultural and societal expectations are 

mostly detrimental to girls’ education, let alone S&T higher education. In line with the findings of 

this study, Bassett and Salmi (2013) have observed that the majority of students enrolled in higher 

education come from wealthier families despite the global efforts to change the situation. The 

gender gap in higher education obviously translates into the low participation of women in the 

workforce, particularly in S&T fields in academia. This is especially true in senior level decision-

making position and administrative ranks where women are underrepresented. Moreover, women 

who do manage to gain access into S&T fields as faculty and administrators face all kinds of 

challenges that militate against their retention, promotion, and access to decision-making 
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positions. One of the main challenges that career women face in academia includes finding 

mentors. This has been the case for the participants in the ACE program who argued that the 

institution of a formal mentoring program would have helped them make informed decision about 

career development.  

 Despite decades of efforts aimed at increasing women’s representation in S&T fields, 

throughout the world, women remain stubbornly underrepresented at the highest levels of many 

S&T disciplines. For example, among individuals who earn PhDs in S&T fields in the U.S., 

disproportionate numbers of women fail to be among the ranks of assistant professors, and among 

those women who pursue academic jobs at U.S. colleges and universities, a disproportionate 

number fail to obtain tenure (Goulden, Frasch, & Mason, 2009; Shalala et al., 2007). Women in 

academia struggle for identity and power. The underrepresentation of girls and women in S&T 

fields is a worldwide issue. However, as demonstrated in this study, the situation is much worse in 

sub-Saharan Africa including Ghana.  

 Interestingly, women who do manage to attain positions in academia are sometimes 

perceived as unsupportive and unwelcoming by many of the female participants. In fact, some of 

the participants in this study indicated that they prefer to work with men than with women. This 

view was corroborated by Michael, one of the male administrators’ interviewed, who observed that 

female students prefer going to men for information or tutoring. It is true that society judges 

women in powerful positions more harshly than men in similar positions. It is apparent that 

women are also held to higher standards than men. Toughness is stereotypically associated with 

men. Therefore, women trying to gain access to decision-making positions have to prove 

themselves. Consequently, women seem to shy away from powerful positions and seldom show 

interest in these positions. This was perceptible in the observation made by Don in this study. 

“Perhaps, the fact that women have been socialized to meet certain expectations is a concern, but 

the larger concern is that African institutions of higher learning provide very little space where 

men and women could contest the ‘way things are’” (Okeke-Ihejirika, 2009, p. 217). 

9.5 Contribution to Knowledge 

The study makes several important contributions to the advancement of knowledge. In 

particular, the practical insights that help us understand gender disparities in science and 

technology, discrimination experienced by women, cultural context, and experiences by those 
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directly affected. The empirical information shed light on some of the cultural realities and broader 

systematic issues that arise from patriarchal practices. This is important for advancing gender and 

development scholarship. The research contributes to knowledge of the situation for women in 

S&T in Ghana with connections to the global issues that persist for women in S&T education and 

careers. The study not only elucidates existing literature as well as assessment of policies and 

practices, but is also one of the rare empirical studies that focused on gender policies and practices 

related to the underrepresentation of women in S&T as well as the Ghanaian women’s experiences 

in the pursuit of graduate S&T higher education and lived experiences in the workplace, 

particularly, in Ghanaian universities. Overall, the study contributes to the S&T disciplines in the 

African context.  

These findings could constitute a starting point for subsequent future studies on the 

problem of gender disparity in S&T field aiming to be able to resolve the issue one day.The study 

generates knowledge on the factors that impede and /or enhance women’s efforts to pursue 

advanced degrees in S&T, as well as the experiences of women who are currently enrolled or who 

are teaching in the S&T graduate programs in Ghana,  through an examination of policies designed 

to enhance women’s enrollment in graduate study, and employment, in S&T fields, coupled with 

an assessment of the experiences and the perceptions of female graduate students, instructors, and 

administrators in the ACE programs. The study also helps to address a major research gap 

concerning the forces that affect, for better or worse, women’s experiences and potential academic 

contributions in S&T fields in Ghana. At the same time, it contributes to the broader literature on 

women’s experiences in male-dominated fields as well as the provision of lessons to be learned 

from scholarship on women in business leadership and other fields shedding light on the cultural 

and institutional forces that prevent or limit women’s opportunities. The study also helps draw 

similarities and differences in these experiences with women working their way of the corporate 

ladder. It further helps us better understand possibly institutional culture as well as gender 

mainstreaming’s strengths and weaknesses among other areas of analysis and how (by better 

unpacking gender inequality, masculinities, gender norms, etc.) humanity will eventually 

overcome gender issues.  

Indeed, my dissertation research will serve as a contribution to the World Bank’s 

intervention itself by adding qualitative information that is often lacking in semi-annual reports of 

the Bank that rely substantially on statistical data. Above all, it is my hope that evidence attained 
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through my research will provide information for policy making, with regard to the promotion of 

women’s enrollment in graduate S&T programs in Ghana and elsewhere in Africa. 

9.6 The Way Forward: Recommendations and Areas for Future Research 

Higher education helps women acquire the skills necessary to participate in the formal 

economic sector and make decisions about their lives. Yet many Ghanaian women are excluded 

due to unequal educational opportunities. The government and the institutions of higher education 

need to mobilize efforts not only in raising awareness on gender issues, but in creating affirmative 

action measures that will open doors for women, and in so doing will usher in  (hopefully) a 

consensus on the rights of women to succeed in higher education, thus enabling more mainstream 

policies and initiatives.  

Women’s representation and advancement in S&T fields are affected by factors external to 

their ability, interest, and technical skills. The organizational constraints, the differential effects of 

work and family demands, implicit and explicit biases, and their underrepresentation in academic 

leadership and decision-making positions must be addressed. Therefore, any time women’s 

emancipation and empowerment are discussed, it is imperative to begin with consciousness-

raising. Not only do men need to be sensitized about gender issues. They need to be aware of the 

fact that it is to the advantage of society to empower women to positively contribute to their own 

development and to socio-economic development. Women have to go through the same process of 

awareness-raising. The reasons women also need to be sensitized about gender issues is because 

women have been socialized at accept the status quo. The state of mind of Women must be 

deconstructed to accept the fact that women and men can equally succeed in S&T education and 

careers. They need to be empowered to know their rights and be able to claim them. Only then can 

they negotiate and resist patriarchal power. 

There seems to be a disconnect among consciousness-raising, policy development and 

policy implementation processes in Ghana. Consciousness-raising on gender issues has had some 

success. This study has revealed that there is need for more comprehensive consciousness-raising 

and affirmative action programs to ensure that all stakeholders and the entire university 

community are involved. To induce change in S&T fields, it is necessary to raise awareness of 

existing inequalities. Any call for affirmative action and gender mainstreaming that ignores the 

crucial factor of consciousness-raising will have limited impact. Policy makers must bring to the 
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fore discourses in gender issues and establish new directions on how to move the gender inequality 

debates forward. Once stakeholders are aware of the situation and are comfortable with the need 

for change, efforts can then be made to bring about such change through gender mainstreaming. 

The integration and mainstreaming of gender within the academy will provide a strong momentum 

for the necessary modernization of the universities. Gender mainstreaming entails a perpetual use 

of gender perspectives at all stages of the development and implementation of policies, plans, 

programs, projects as well as S&T curricula and teaching practices. Gender mainstreaming 

promotes gender equality within institutions if implemented effectively, thus enhances social 

justice.  

Consequently, it is necessary for the Ministry of Education, the National Council of 

Tertiary Education, the University of Ghana, and the KNUST to develop, endorse, and implement 

gender policies in order to address gender inequality. It requires the improvement of key policies 

through discussions of all gendered assumptions, processes, and perceptible results. The gender 

equality policies, programs, and procedures at the national and institutional levels must be 

supported by the required financial and human resources in order to bridge the gap between policy 

development and implementation. Moreover, the gender policy implementation process requires a 

robust accountability mechanism. The government of Ghana needs to prioritize the 

implementation of gender policies. Decision-makers and all stakeholders have to admit that gender 

equality is an essential element in national development and agree to work together to achieve 

gender equality. While the provision of universal access to basic education remains an unattained 

goal in most African countries, including Ghana, there is clearly an urgent need to identify 

methods and strategies that will enhance women’s participation in global socio-economic 

development.  

   Most of the women in the graduate-study programs are married. Therefore, scholars and 

policy-makers should aim for a family-friendly environment, which can be done by fostering the 

perception that S&T studies and careers can be combined with family goals. Policy-makers and 

higher-education institutions should institute policies to address discrimination faced by married 

women and women with children in school and the workplace. Even though these policies are 

beneficial to the realities of women in any field of study and careers, they are most crucial for the 

success of girls and women in the S&T field. Stereotypical views of girls and women in the 

scientific fields and the extent of the gender disparity in the disciplines make these policies more 
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relevant if society is determined to promote gender equality in S&T fields.  In both universities in 

Ghana where I conducted my study, as well as elsewhere in the world, adequate childcare services 

that take into consideration the unique and specific needs of students and staff alike can help 

alleviate the daily stress of mothers trying to balance work and family life. This would allow 

female students to focus on their studies while instructors, administrators, and other support staff 

could be more productive and make professional contributions to society.  

It is equally important to have policies related to family leave. It would be beneficial to 

consider paternity leave as a national policy in order to give the opportunity to fathers to help in 

child-rearing. Paternity leave would relieve the pressure on mothers and allow fathers to share 

parenting and to play an active role in child-rearing. In fact, having paternity leave would mitigate 

career penalties that women experience when they take time from work to raise their children.  

In order to monitor the effects of affirmative action policies, it is imperative that gender-

disaggregated data on female intake in S&T higher education and female staff recruitment be 

collected at national levels (e.g., from the Ministry of Education and the National Council for 

Tertiary Education) and at institutional levels (e.g., University of Ghana and the KNUST). Related 

to the ACEs, the centres should also establish a database containing gender-disaggregated statistics 

and information for both scholarship-based and project-based capacity-building programs. These 

data would be utilized to inform internal and external policies related to gender equality and to 

enhance program design, procedures, guidelines, rules, and regulations. Evidence-based data that 

can be used for policy and program development and implementation, and findings can be used by 

educational institutions to improve gender responsive strategies for student training and 

particularly recruitment of female faculty and administrators in the ACEs studied. Eventually, 

improved strategies can be extended into the host institutions (University of Ghana and the 

KNUST) as well as the entire Ghanaian higher-education sector and those of other sub-Saharan 

African countries. 

In addition, there is need for academic women to organize, network and try to move into 

decision-making positions. In such positions, they could promote change in the educational 

system. Furthermore, formal mentorship programs should be created at the higher educational 

institutions. As well, affirmative-action policies, coupled with gender mainstreaming in programs, 

curricula, gender-sensitive and gender-responsive teaching practices, should be effectively 

implemented, monitored, and evaluated. It is important to make the science and technology 
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education and careers more attractive and further create awareness on the advantages of pursuing a 

career in the field. Institutions of higher education should promote gender supportive and gender 

sensitive teaching practices in S&T education programs.  

The issue of gender equality has been a matter of concern not only for scientists, but has 

been a matter for politicians for several decades, prompting national leaders and international 

development agencies to collaborate, formulate and implement more focused interventions to 

bring about gender equality in formal education. If the developing world is to succeed 

economically, culturally, and politically, it must have a strong inclusive postsecondary sector. 

Hence, universities have to play a major role in preparing both men and women to achieve future 

development goals. The promotion of gender equality in S&T worldwide not only provides 

opportunities for attaining global sustainable-development goals but also reduces discrimination 

against women.  

After a number of interventions to mitigate the underrepresentation of women in S&T, 

African universities are still lagging behind in gender equality initiatives. Gender-based 

affirmative action campaigns have persisted at the international, national and local level domains 

for far too long, and the observation that academic debates on the subject in the area of education 

in particular have continued unabated, is a reflection that records on the achievements of 

affirmative action strategies fail to meet the expectations of gender-based development activists 

and other stakeholders. Gender issues are linked to culture and history. These, in turn, influence 

people’s perceptions and practices. Fortunately, culture does change, but it takes a lot of efforts 

and good will. Universities in sub-Saharan Africa need to strategically readjust their policies in 

response to the heightened demands of social and economic transformation in the wake of 

globalization.  

Gender equality is the fifth of the 17 new Sustainable Development Goals. The challenge 

of achieving gender equality in the world, and in sub-Saharan Africa in particular – especially in 

African higher education institutions – must begin with gradual steps that will engage all 

stakeholders and agencies relying on public/private partnerships. This is not a task that should rest 

solely on the shoulders of women alone, but must be a collaborative undertaking between men and 

women to help with behaviour change and institutional transformation. African universities and 

the larger society have much to gain by including women in knowledge creation and in leadership 

positions. In order to be adequately prepared for the challenge of moving the continent beyond the 
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twenty-first century, African women must fully and meaningfully participate in S&T higher 

education, and careers. In order to do so, it is important that they gain access to decision-making 

positions in greater numbers so they can influence decisions that affect their lives. 

Future work might target both male and female students in rural areas (probably at the 

secondary level); the reasons why universities are reluctant to adopt a standard and unified gender 

policy; and the perspectives of university management teams regarding accountability related to 

gender issues. Follow-up studies should be conducted to determine the extent to which the study 

participants who had been successfully influenced by supportive family, social, institutional and 

global structures have in turn contributed to gender equality in S&T disciplines. Engaging men 

and boys in valuing women, national campaigns aimed at improving women’s well-being and 

equality are proposed areas of further work. Further research using feminist intersectionality 

theory in the area of reducing gender inequality in graduate S&T level will ideally have a broader 

cross-section of women and help understand the human dynamic and its structuration. Potential 

questions of future study in the domains are: How can women who participated in the ACE 

program in Ghana as students contribute to gender equality efforts in the S&T fields? What 

accountability measures are necessary to bridge the gap between gender policy development and 

implementation at the national level?  

This study has added to understanding of factors that impede and/or enhance women’s 

efforts to pursue advanced degrees in S&T, as well as the experiences of women who are currently 

enrolled or who are teaching in the three ACE (WACCI, WACCBIP, and RWESCK) graduate 

programs in Ghana. An examination of policies designed to enhance women’s enrolment in 

graduate study and employment in S&T fields, coupled with an assessment of the experiences and 

the perceptions of female graduate students, instructors, and administrators in those programs has 

shed some light on the  gender policies and women’s agency in relation to S&T. The study also 

helps to address a major research gap concerning the forces that affect, for better or worse, 

women’s experiences and potential academic contributions in S&T in Ghana and elsewhere in the 

world and it adds to the broader literature on women’s experiences in male-dominated fields. It 

would be useful to compare the conclusions of this study with scholarship on women in other 

humanities fields, and business in order to help draw similarities and differences in these 

experiences with women working their way up the corporate ladder.   
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Beyond a better understanding of women’s experiences, this study helps us understand 

gender inequalities and the societal norms and practices and patriarchal forces that permeate 

societies and impose structural barriers to women’s advancement. The experiences of the women 

interviewed for this study speak to their agency and ability to navigate these systems of inequality. 

Yet much more is needed to also tackle the structural barriers. Affirmative action policies are 

important and a first step, ending laws that discriminate against women and promoting gender 

equality in all social aspects. Unfortunately, however, many institutions have well written policies 

but fail to adequately implement them, thus limiting the possibility of mainstreaming the latent 

potential of women and their abilities to contribute to the socio-economic development of their 

countries. African (male) leaders frequently speak of their commitments to women’s issues, but 

time and again they fail to follow up on this rhetoric with necessary actions and often shrewdly 

evoke patriarchal and contradictory rules that hinder women’s advancement in society.  The role of 

men in public education to create transformative change generate buy-in at all levels is critical. 

Progress is being made in Ghana and in many parts of the world, yet much remains to be done, 

particularly, in sub-Saharan Africa. In order to create a world that celebrates the diversity and 

utilizes the talents of each individual towards the task of transforming society, African women 

must join the march and not sit on the sidelines watching men as they march on. 

 

 

 



       
 

WOMEN IN SCIENCE AND TECHNOLOGY IN HIGHER EDUCATION IN GHANA     204 

 

REFERENCES 

Abagre, C. I., & Bukari, F. M. (2013).  Promoting affirmative action in higher education: A case 

study of the University for Development Studies Bridging Program. Journal of Education 

and Practice, 4(9), 19-28. 

Abbiss, J. (2008). Rethinking the ‘problem’ of gender and IT schooling: Discourses in literature. 

Gender and Education, 20(2), 152-165. 

Abramson, Z., Rippeyong, P. L., & Price, E. L. (2015). Collective insecurity: An exploration of 

the experiences of women faculty in Atlantic Canada. In E. Whittaker, Solitudes of the 

workplace, (pp 224-241). McGill-Queen’s University Press, Montreal.  

Acheampong, A. B. (2014). Inequality of gender participation of females in STEM disciplines in 

higher education: A case study of KNUST, Ghana. Retrieved from 

http://hdl.handle.net/10852/43101 on June 10, 2017. 

Ackyeampong, K. (2010). Educational expansion and access in Ghana: A review of 50 Years of 

challenge and progress. Consortium for Research on Educational Access, Transitions & 

Equity. University of Sussex, Centre for International Education. 

Adu-Gyamfi, S., Donkoh, W. J., & Addo, A. A. (2016). Educational reforms in Ghana: Past and 

present. Journal of Education and Human Development, 5(3), 158-172. 

Adusah-Karikari, A. (2008). Experiences of women in higher education: A study of women faculty 

and. administrators in selected public universities in Ghana. (Doctoral dissertation) 

Retrieved from ProQuest Dissertations and Theses.  (UMI Number: 3351084). 

Afiouni, F., & Karam, C. M. (2014). Structure, agency, and notions of career success: A process-

oriented, subjectively malleable and localized approach. Career Development 

International, 19(5), 548-571. 

Ahmed, N., Kloot, B., & Collier-Reed, B. (2015). Why students leave engineering and built 

environment programmes when they are academically eligible to continue. European 

Journal of Engineering Education, 40(2), 128-144. 

Akita, E. M. (2010). Hegemony, patriarchy and human rights: The representation of Ghanaian 

women in politics (master's thesis). Retrieved from Proquest (UMI Number: 3413018).  



       
 

WOMEN IN SCIENCE AND TECHNOLOGY IN HIGHER EDUCATION IN GHANA     205 

 

Akyeampong, K., Djangmah, J., Oduro, A., Seidu, A., & Hunt, F. (2007).  Access to basic 

education in Ghana: The Evidence and the issues – Country Analytic Report: CREATE, 

University of Sussex. 

Akyeampong, K. (2009). Revisiting free compulsory universal basic education (FCUBE) in 

Ghana. Comparative Education 45(2), 75-195. 

Alhassan, E., & Odame, F. S. (2015). Gender inequality in basic education in the northern region 

of Ghana: Household and contextual factors in perspectives. Ghana Journal of 

Development Studies, 12(1–2), 125–141.  

Allen, A, (2008). Power and the politics of difference: Oppression, empowerment, and 

transnational justice. Hypatia, 23(3), 156-172. 

Andam, A. B., Amposah, P., Nsiah-Akoto, I., Gyamfi, K., & Hood, C. O. (2013). The changing 

face of women in physics in Ghana. Women in Physic. Proceedings of the  4th Iupap 

International Conference on Women in Physics, (pp.104-105) Stellenbosch, South Africa 

doi: 10.1063/1.4794241. 

Anyanwu, J. C., & Darline, A. (2013). Gender equality in employment in Africa: Empirical 

analysis and policy implications. African Development Review, 25(4), 400-420. 

Appiah, E. & Baah, L. (2017, April 27). Gaps in policy implementation challenging female 

protection. Ghana News Agency (GNA), Accra.  Retrieved from 

https://search.proquest.com/docview/1892536961?accountid=14701. on.  

Appiah, E. M. (2015). Affirmative action, gender equality, and increased participation for women, 

which way for Ghana? Statute Law Review, 36(3), 270-279. 

Archer, L., DeWitt, J., Osborne, J., Dillon, J., Willis, B., & Wong, B. (2013). ‘Not girly, not sexy, 

not glamorous’: Primary school girls’ and parents’ constructions of science aspirations. 

Pedagogy, Culture & Society, 21(1), 171-194. 

 Arthur, P., & Arthur E. (2016). Tertiary institutions and capacity building in Ghana: Challenges 

and the way forward. Commonwealth and Comparative Politics, 54(3), 387-408. 

Asare-Bediako, E. (2014). The growth and development of free education in Northern Ghana: 

1951-1966. (Unpublished master's thesis) University of Ghana. Retrieved from: 

http://ugspace.ug.edu.gh. 

Assefa, D., Nigussie, H., & Zeleke, T. (2013). Achievements and challenges of gender 

mainstreaming in leadership and decision-making at federal level in Ethiopia. In M. Prah 



       
 

WOMEN IN SCIENCE AND TECHNOLOGY IN HIGHER EDUCATION IN GHANA     206 

 

(Ed.), Insights into Gender equity, equality and power relations in sub-Saharan Africa, 

(pp. 63-127). African Books Collective Ltd, Oxford OX1 9EN, UK. 

Asimengo-Boahene, L. (2006). Gender inequity in science and mathematics education in Africa: 

The causes, consequences, and solutions. Education, 126 (4), 711-728. 

Assie-Lumumba, N. T. (2006). Higher education in Africa: Crises, reforms, and transformation. 

Retrieved from https://www.codesria.org/IMG/Pdf/Ndri_lumumba.pdf. 

Association of African University (AAU) 2006. A toolkit for mainstreaming gender in higher 

education in Africa. Retrieved from http://www.ADEAnet.org  

Assuah, C., & Ayebo, A. (2015). Lecturers’ views on Ghana’s undergraduate mathematics 

education. International Journal of Education in Mathematics, Science and Technology, 

3(2), 132-139. 

Atuahene, F., & Owusu-Ansah, A. (2013). A descriptive assessment of higher education access, 

participation, equity, and disparity in Ghana. SAGE Open. doi: 

10.1177/2158244013497725.   

Aubrecht, K., & Mackenzie-Lay, I. (2015). Solidarity in the solitudes of student life: 

Contemporary women students discuss life and work in the academy. In E. Whittaker 

(Ed.), Solitudes of the workplace (pp. 118-135). McGill-Queens University Press: 

Montreal & Kingston, London, Chicago. 

Awumbila, M. (2007). Gender and geography in Africa: Developments, challenges and trajectories 

for the future. Documents d'Anàlisi Geogràfica, 49. 49, 43-56.  

Bailey, T. (2014). The role and functions of higher education councils and commissions in Africa: 

A case study of the Ghana National Council of Tertiary Education (p.1-32). Centre for 

Higher Education Transformation, South Africa (CHET), South Africa.  

Bailey, L. E. & Graves, K. (2016). The Changing attention to diversity and differences: Gender 

and education. Review of Research in Education, 40, 682-722. 

Baily, S., & Holmarsdottir, H. B. (2015). The quality of equity? Reframing gender, development, 

and education in the post-2020 landscape. Gender and Education, 27(7), 828–845.  

Bakari, S., & Leah, F. (2007). Hijacking equal opportunity policies in a Nigerian college of 

education: The micropolitics of gender. Women’s Studies International Forum, 30(2), 85-

96. 

http://www.adeanet.org/


       
 

WOMEN IN SCIENCE AND TECHNOLOGY IN HIGHER EDUCATION IN GHANA     207 

 

Baraka Policy Institute Research Report (BPI) (2016). The state of gender parity, underprivileged 

and minority enrolments in public universities in Ghana. The National Council for 

Tertiary Education in Accra, Ghana. 

Bardon, E. (2013). Career goals and decisions: An intersectionality approach. 1-79. (Doctoral 

dissertation) Retrieved from ProQuest (UMI Number: 1570888)   

Baric, S. 2013. Where the boys are: Engaging young adolescent boys in support of girls’ education 

and leadership. Gender and Development 21(1), 147-160. 

Basant, R., & Sen, G. (2014), Parental education as a criterion for affirmative action in higher 

education. World Development, 64, 803-814. 

Beede, D., Julian, T., Langdon, D., McKittrick, G., Khan, B., & Doms, M. (2011, August 3). 

Women in STEM: A gender gap to innovation (State News, ESA Issue Brief# 04-11). 

Washington, DC:  U.S.  Department of Commerce, Economics and Statistics 

Administration. 

Benschop, Y., & Brouns, M. (2003). Crumbling ivory towers: Academic organizing and its gender 

effects. Gender, Work and Organization, 10(2), 194-212. 

Berggren, C. (2011). Gender equality policies and higher education careers. Journal of Education 

and Work, 24(1-2), 141-161. 

Bertrand, M., Hanna, R., & Mullainathan, S. (2010). Affirmative action in education: Evidence 

from engineering college admissions in India. The Journal of Public Economics, 94(1-2), 

16-29. 

Bhopal, K. (2010). Gender, identity, experience: Researching marginalized groups. Women’s 

Studies International Forum, 33(3), 188-195. 

Boateng, C. D., Bensah, E. C., & Ahiekpor, J. C. (2012). Assessing the higher national diploma 

chemical engineering programme in Ghana: Students’ perspective. European Journal of 

Engineering Education, 37(2), 205-215. 

Boateng, F. K. (2015). Dealing with the ball and chain: A grounded theory study of the 

experiences of women in STEM domains in Ghana. Retrieved from ProQuest, Number: 

10102465 

 Boni, A. & Walker, M. (2013). Human development and capabilities: Re-imagining the university 

of the twenty-first century. New York, NY: Routledge. 



       
 

WOMEN IN SCIENCE AND TECHNOLOGY IN HIGHER EDUCATION IN GHANA     208 

 

Boni, Lopez-Fogues & Walker, 2015. Higher education and the post-2015 agenda: A contribution 

from the human development approach. Journal of Global Ethics, 12(1), 17-28. 

Bosak, J., Eagly, A., Diekman, A., & Sczesny, S. (2018). Women and men of the past, present, 

and future: Evidence of dynamic gender stereotypes in Ghana. Journal of Cross-Cultural 

Psychology, 49(1) 115-129. 

Brathwaite, D.O. & Baxter, L.A. (2006). Engaging theories in family communication: Multiple 

perspectives. SAGE Publications, 

Bricker-Jenkins, M. & Hooyman, N. (1986). Not for women only: Social work practice for 

feminist future. Washington, DC: NASW Press. 

Buabeng-Andoh, C., & Issifu, Y. (2015). Implementation of ICT in learning: A study of students 

in Ghanaian secondary schools. Procedia - Social and Behavioral Sciences, 191, 1282-

1287. 

Busatto, M., & Marry, C. (2009). The glass ceiling in all its glares: The top job feminization in the 

20th century. Sociologie du travail 51, 170–182. 

Carell, S. M., Page, M., & West, P. J. (2010). Sex and science: How professor gender perpetuates 

the gender gap. Quarterly Journal of Economics, 125(3), 1101-1143. 

Carter, S. M., & Little, M. (2007). Justifying knowledge, justifying method, taking action: 

Epistemologies, methodologies, and methods in qualitative research. Qualitative Health 

Research, 17(10), 1316-1328. 

Case, S. S., & Richley, B. A. (2013). Gendered institutional research cultures in science: The post-

doc transition for women scientists. Community, Work & Family, 16(3), 327-349. 

Central Intelligence Agency Fact Sheet (2015). The world fact book, Africa, Ghana. Retrieved 

from fenhttps://www.cia.gov/library/publications/the-world-factbook/geos/gh.html on. 

 Central Intelligence Agency Fact Sheet (1994). Washington: GPO for the Library of Congress. 

Retrieved from http://countrystudies.us/ghana/. 

Centre for Gender Studies and Advocacy (n.d.). Retrieved from 

https://www.ug.edu.gh/search/node/CEGENSA 

Chakravarty, S. (2016). Ghana to achieve rapid economic growth by “Vision 2020”. Africa 

Gateway. Retrieved from http://www.africagateway.info/Blog/2016/04/ghana-to-achieve-

rapid-economic-growth-by-vision-2020/ 

http://countrystudies.us/ghana/
https://www.ug.edu.gh/search/node/CEGENSA


       
 

WOMEN IN SCIENCE AND TECHNOLOGY IN HIGHER EDUCATION IN GHANA     209 

 

Chauraya, E. (2014). Access or inclusion? Conceptualisation and operalisation of gender equality 

in Zimbabwean state universities. Perspectives in Education, 32(4), 4-19. 

Cherkowski, S. & Bosetti, L. (2014).  Behind the veil: Academic women negotiating demands of 

femininity. Women's Studies International Forum 45, 19-26. 

Cheryan, S., & Plaut, V. C. (2010). Explaining underrepresentation: A theory of precluded 

interest. Sex Roles, 63, 475-488. 

Cheryan, S., Plaut, V. C., Davies P. G., & Steele, C. M. (2009). Ambient belonging: How 

stereotypical cues impact gender participation in computer science. Journal of Personality 

and Social Psychology, 97(6), 1045-1060. 

Chiang, W. W., & Liu, C. J. (2014). Scale of academic emotion in science education: 

Development and validation. International Journal of Science Education, 36(6), 908–928. 

Chikunda, C. (2014).  Identifying tensions around gender-responsive curriculum practices in 

science teacher education in Zimbabwe: An activity theory analysis. African Journal of 

Research in Mathematics, Science and Technology Education, 18(3), 264-275. 

Chikunda, C. (2010). Assessing the level of gender awareness of science teachers: The case of 

Zimbabwe’s two education districts. African Journal of Research in Mathematics, 

Science and Technology Education, 14(3), 110–120. 

Choo, H. Y., & Ferree, M. M. (2010). Practicing intersectionality in sociological research: A 

critical analysis of inclusions, interactions, and institutions in the study of inequalities. 

Sociological Theory-American Sociological Association, 8, 2, 129-149. 

Claris, L., & Riley, D. (2012). Situation critical: Critical theory and critical thinking in engineering 

education. Engineering Studies, 4(2), 101-120. 

Clark, C., & Hill, J. M. (2010). Reconciling the tension between the tenure and biological clocks 

to increase the recruitment and retention of women in academia. Forum on Public Policy 

Online, 2, 1-8. 

Connell, R. (2009). Gender. Cambridge and Malden, Mass: Polity. 

Constitution of Ghana (1992). The Fourth Republican Constitution of Ghana. Accra. Retrieved 

from http://www.ghana.gov.gh/images/documents/constitution_ghana.pdf 

Creswell, J. W. (2013). Qualitative inquiry & research design: Choosing among five approaches. 

Sage Publications Inc. 



       
 

WOMEN IN SCIENCE AND TECHNOLOGY IN HIGHER EDUCATION IN GHANA     210 

 

Cundiff, J. L., Vescio, T. K., Loken, E., & Lo, L. (2013). Do gender–science stereotypes predict 

science identification and science career aspirations among undergraduate science 

majors? Social Psychology Education, 16, 541-554. 

Da Matta, G., Richards, K. A., & Hemphill, M. A. (2015). Toward an understanding of the 

democratic reconceptualization of physical education teacher education in post-military 

Brazil. Physical Education and Sport Pedagogy, 20(3), 329-345. 

 Darkwah, A. K. (2010). Education: Pathway to empowerment for Ghanaian women? IDS Bulletin 

41(2), 28-26. 

Dasgupta, N., & Stout, J. G. (2014). Girls and women in science, technology, engineering, and 

mathematics: STEMing the tide and broadening participation in STEM careers. 

Education, 1(1), 21-29. 

DaSilva, C. (2015). Youth agency and the efficacy of basic education in Tanzania: An inquiry into 

post-primary school structuration. (Unpublished doctoral dissertation) Faculty of 

Education, University of Ottawa, Retrieved from http://hdl.handle.net/10393/33019 or 

http://dx.doi.org/10.20381/ruor-4102. 

David, M.E. (2011). Overview of researching global higher education: Challenge, change or 

crisis? Contemporary Social Science, 6(2), 147-163. 

Davis, B. (2009). Inventions of teaching: A genealogy. Lawrence Erlbaum Associates, Inc. 

Routledge. 

DeJaeghere, J., & Wiger, N. P. (2013). Gender discourses in an NGO education project: Openings 

for transformation toward gender equality in Bangladesh. International Journal of 

Educational Development, 33, 557-565. 

Denzin, N. K., & Lincoln, Y. S. (2011). Introduction: The discipline and practice of qualitative 

research. The Sage handbook of qualitative research (4
th

 ed., pp. 1-19), Thousand Oaks, 

CA: Sage. 

Di Bella, L. & Richard, J. Crisp, R. J. (2016). Women’s adaptation to STEM domains promotes 

resilience and a lesser reliance on heuristic thinking. Group Processes & Intergroup 

Relations 19(2) 184–201. 

DiCicco-Bloom, B. & Crabtree, B. F. (2006). Making sense of qualitative research: The qualitative 

research interview. Medical Education, 40, 314-321. 

http://hdl.handle.net/10393/33019


       
 

WOMEN IN SCIENCE AND TECHNOLOGY IN HIGHER EDUCATION IN GHANA     211 

 

Diekman, A. B. & Eagly, A. H.  (2000). Stereotypes as dynamic constructs:  Women and men of 

the past, present, and future. Personality and Social Psychology Bulletin, 26(10), 1171-

1188. 

Dillaway, H. & Paré, E. (2008). Locating mothers how cultural debates about stay-at-home versus 

working mothers define women and home. Journal of Family Issues, 26(4), 437-464. 

Dlamini, E. & Adams, J. D. (2013). Patriarchy: A case of women in institutions of higher 

education. Perspectives in Education, 32(4), 121-133. 

Dorpenyo, I. K. (2011). Recovering the lost voices of women in the field of science and 

technology achievements, relevance and the way forward. International Journal of 

Business and Technology, 13, 140-148. 

Durkheim, E. (1947). The division of labor in society. Glencoe, IL: The Free Press. 

Eagly, A. H. & Koenig, A. M.  (2006). Social role theory of sex differences and similarities: 

Implication for prosocial behavior. In K. Dindia & D. J. Canary (Eds), Sex differences 

and similarities in communication, (2nd ed., pp. 161-177), Erlbaum, Mahwah, NJ. 

Eccles, J. S. (2015). Gendered socialization of STEM interests in the family. International Journal 

of Gender Science and Technology, 7(2), 116-132. 

Effah, P. (2011). A Ghanaian response to the study on “widening participation in higher education 

in Ghana and Tanzania: Developing an equity scorecard”. Research in Competitive and 

International Education, 6(4), 374-382. 

European Union (EU). (2009). She figures. Statistics and indicators on gender equality in science 

on gender equality science. Brussels: European Commission Science and Society. 

Evans, M. (2011). Doing gender: Gender and women's studies in the twenty first century. Women's 

Studies International Forum 34, 603-610. 

Ezebuiro, P. (2018). Ghana Statistical Service: What they do and how to navigate the site. 

Retrieved from https://buzzghana.com/ghana-statistical-service-functions/ 

Faulkner, W. (2000). Dualism, hierarchies and gender in engineering. Social Studies of Science, 

30(5): 759-792. 

Forum for African Women Educationalists (FAWE) (2005). Tackling Gender Inequality in Higher 

Education Institutions in Africa: From Affirmative Action to Holistic Approaches. 

Retrieved from 

http://www.adeanet.org/en/system/files/resources/policy_brief_gender_en.pdf.  



       
 

WOMEN IN SCIENCE AND TECHNOLOGY IN HIGHER EDUCATION IN GHANA     212 

 

Foucault, M (1982). 'The Subject and Power' in Critical Inquiry, 8 (4): 777-795, Retrieved from 

http://w.jstor.org/ stable/l343197.  

Foucault M (1980). 'The eye of power' in Gordon C (ed.) Power/Knowledge. New York Pantheon 

Books. 

Foucault, M. (1977). Power and liberation. Previously Unpublished Interview with Michel 

Foucault. By Four LCR Activists, Contributors to the Cultural Column of the Daily News 

Journal Rouge (July 1977). La découverte revue du MAUSS, 2 (38), 33-50. doi 

10.3917/rdm.038.0033. 

Foucault, M. (1970). The order of things: An archaeology of the human sciences. New York, NY: 

Pantheon Books.  

Francisa, A. M., & Tannuri-Pianto, M. (2012). The redistributive equity of affirmative action: 

Exploring the role of race, socioeconomic status, and gender in college admissions. 

Economics of Education Review 31, 45-55. 

Fredricks, J., & Eccles, J. S. (2005). Family socialization, gender, and sport motivation and 

involvement. Journal of Sport & Exercise Psychology, 27, 3-31. 

Freire, P. (1970). Pedagogy of the oppressed. New York: Seabury Press. 

Frimpong-Kwapong, O. (2008). A Case for using open and distance learning (ODL) 

to widen access to tertiary education for women. University of Ghana, Institute of Adult 

Education. Retrieved from:  http://www.itdl.org/Journal/may_08/article04.htm 

Gaddah, M., Munro, A., & Quartey, P. (2013). The rich or the poor: Who gains from public 

education spending in Ghana? International Journal of Social Economics, 42(2), 112-131. 

Garces, L. M. (2013). Understanding the impact of affirmative action bans in different graduate 

fields of study. American Educational Research Journal, 50(2), 251–284. 

Garfinkel, H. (1967). Studies in ethnomethodology. Englewood Cliffs, NJ: Prentice Hall. 

Gaudet, J. D., Mujawamariya, D., et Lapointe, C. (2008). Les liens entre les valeurs, les intérêts, 

les aptitudes et l’estime de soi des jeunes filles et leurs choix d’études et de carrière. 

Revue canadienne d’éducation, 31(1). 

Ghana Statistical Services (GSS) (2014). 2010 Population and housing census. District analytical 

report 2010: Sekondi-Takoradi Metropolitan. Retrieved from 

http://www.statsghana.gov.gh/docfiles/2010_District_Report/Western/STMA.pdf 

http://w.jstor.org/
http://www.statsghana.gov.gh/docfiles/2010_District_Report/Western/STMA.pdf


       
 

WOMEN IN SCIENCE AND TECHNOLOGY IN HIGHER EDUCATION IN GHANA     213 

 

Ghana Statistical Service (2014). Urbanization: Population and house-nf census report 2010. 

Retrieved on from 

http://www.statsghana.gov.gh/docfiles/2010phc/Mono/Urbanisation%20in%20Ghana.pdf. 

Ghana Statistical Services (2013). Population and Housing Census: National analytical report. 

Ghana: Ghana Statistical Services (2010). Retrieved from 

www.statsghana.gov.gh/docfiles/.../2010_PHC_National_Analytical_Report.pdf   

Ghana Statistical Service (2012). Population and Housing Census Ghana. Accra. Sakoa Press. 

Giddens, A. (1987). Social theory and modern sociology. Stanford, CA: Stanford University Press. 

Giddens, A. (1984). The constitution of society: Outline of the theory of structuration. Berkeley: 

University of California Press. 

Gilbert, A. F. (2009). Disciplinary cultures in mechanical engineering and materials science: 

Gendered/gendering practices. Equal Opportunities International, 28(1), 24-35. 

Glesne, C. (2016). Becoming qualitative researchers: An introduction (5th ed.) Pearson Education, 

Inc. 

Goetz, A., M. (1997). Getting institutions right for women. London: Zed Books. 

Gokhale, A., & Machina, K. (2014). Gender differences in attitudes toward IT among IT majors. 

Journal of Higher Education Theory and Practice, 14(1), 26-34. 

Gokhale, A. A., Rabe-Hemp, C., Woeste, L., & Machina, K. (2015). Gender differences in 

attitudes toward science and technology among majors. Journal of Science Education and 

Technology, 24, 509-516. 

Government of Ghana (GoG) (2018, March 23).  Information Service Department (March 23, 

2018). Stakeholders meet to review Affirmative Action Bill. Retrieved from 

http://www.ghana.gov.gh/index.php/media-center/news/3638-stakeholders-meet-to-

review-affirmative-action-bill. 

Government of Ghana (1992). The Constitution of the government of Ghana. from 

http://www.ghana.gov.gh/images/documents/constitution_ghana.pdf. 

Government of Ghana (1973). National service scheme. Retrieved from 

https://nss.gov.gh/home/who-we-are 

Gramsci, A. (1971).  Selections from the prison notebooks of Antonio Gramsci, New York, 

International Publishers. 

http://www.statsghana.gov.gh/docfiles/2010phc/Mono/Urbanisation%20in%20Ghana.pdf
http://www.statsghana.gov.gh/docfiles/.../2010_PHC_National_Analytical_Report.pdf
http://www.ghana.gov.gh/index.php/media-center/news/3638-stakeholders-meet-to-review-affirmative-action-bill
http://www.ghana.gov.gh/index.php/media-center/news/3638-stakeholders-meet-to-review-affirmative-action-bill


       
 

WOMEN IN SCIENCE AND TECHNOLOGY IN HIGHER EDUCATION IN GHANA     214 

 

Greenberg, M. (2009). Women’s rights advocacy versus gender and development programming: 

Complementary or alternative strategies? In M. Nudulo & M. Grieco. Power, gender and 

social change in Africa (pp. 26-59). Cambridge Scholars Publishing. Newcastle, UK. 

Griffith, A. L. (2010). Persistence of women and minorities in STEM field majors: Is it the school 

that matters? Economics of Educational Reviews, 29(6), 911-922. 

Gudhlanga, E., Chirimuuta, C., & Bhukuvhani, C. (2012). Towards a gender inclusive curriculum 

in Zimbabwe’s education system: Opportunities and challenges. Gender & Behaviour, 

10(1), 4533-4545. 

Gülden, S. (2013). Conscientious objection in turkey: A study of social representations. 

(Unpublished master’s thesis) Department of Philosophy, Middle East Technical 

University, Retrieved from http://etd.lib.metu.edu.tr/upload/12616128/index.pdf. 

Gutierrez, L. (1990). Working with women of color: An empowerment perspective. Social Work, 

35(2), 149-154. 

Hango, D. (2013). Gender differences in science, technology, engineering, mathematics and 

computer science (STEM) programs at university, (p.1-11).  Catalogue no. 75‐006‐X 

ISSN 2291‐0840. Retrieved from http://www.statcan.gc.ca/pub/75-006-

x/2013001/article/11874-eng.htm 

Hayes, A. R., & Bigler, R. S. (2013). Gender-related values, perceptions of discrimination, and 

mentoring in STEM graduate training. International Journal of Gender, Science, and 

Technology 5(3), 254-280. 

Herman, C., & Lewis, S. (2012).  Entitled to a sustainable career? Motherhood in science, 

engineering, and technology.  Journal of Social Issues, 68(4), 767-789. 

Hey, V. (2011). Affective asymmetries: academics, austerity and the mis/recognition of emotion. 

Contemporary Social Science, 6(2), 207-222. 

Hlalele, D., & Alexander, G. (2012). University access, inclusion and social justice. South African 

Journal of Higher Education, 26(3), 487-502. 

Hofstede, G., Hofstede, G. J., & Minkov, M. (2010). Cultures and organizations. McGraw-Hill. 

Holmarsdottir, H. B. 2013. “Moving beyond the numbers: What does gender equality and equity 

really mean?” In Gendered Voices: Reflections on Gender and Education in South Africa 

and Sudan, edited by Holmarsdottir, H.B., Nomlomo, V., Farag, A.I.,  & Desai, Z Desai, 

pp. 11–24. Rotterdam: Sense Publishers. 

http://etd.lib.metu.edu.tr/upload/12616128/index.pdf
http://www.statcan.gc.ca/pub/75-006-x/2013001/article/11874-eng.htm
http://www.statcan.gc.ca/pub/75-006-x/2013001/article/11874-eng.htm


       
 

WOMEN IN SCIENCE AND TECHNOLOGY IN HIGHER EDUCATION IN GHANA     215 

 

Holth, L. & Mellström, U. (2014). Revisiting engineering, masculinity and technology studies: Old 

structures with new openings. International Journal of Gender, Science and Technology, 

3(2), 313-329. 

Hughes, R. M., Nzekwe, B., & Molyneaux, K. J. (2013). The single sex debate for girls in science: 

A comparison between two informal science programs on middle school students’ STEM 

identity formation. Research on Science Education 43, 1979-2007. 

Husu, L. (2001). Sexism, support, and survival in academia: Academic women and hidden 

discrimination in Finland. (Unpublished doctoral dissertation), Department of Social 

Psychology, University of Helsinki. 

Hutchison, M. A., Follman, D. K., Sumpter, M., & Bodner, G. M. (2006). Factors influencing the 

self-efficacy beliefs of first-year engineering students. Journal of Engineering Education, 

95(1), 39-47. 

Hvinden, B. & Halvorsen, R. (2018). Oslo mediating agency and structure in sociology: What role 

for conversion factors? Critical Sociology, 44(6) 865–881. 

Jack, L. & Kholeif, A. (2007). Introducing strong structuration theory for informing qualitative 

case studies in organization, management and accounting research. Qualitative Research 

in Organizations and Management: An International Journal, 2(3), 208-225. 

Jones, S. K. (2011). Girls' secondary education in Uganda: assessing policy within the women's 

empowerment framework. Gender and Education, 23(4), 385-413. 

Jowi. J, O, Knight, J., Sehoole, C. (2013). Internationalisation of African higher education: status, 

challenges and issues, Internationalisation of African Higher Education-Towards 

Achieving the MDGs, (pp.11-14). Sense Publishers. 

Karam, C.M., Afiouni, F., & Nasr, N. (2013). Walking a tight rope or navigating a web-parameters 

of balance within perceived institutional realities. Women’s Studies International Forum, 

40, 87-1-1. 

Karlsson, J. (2010). Gender mainstreaming in a South African provincial education department: A 

transformative shift or technical fix for oppressive gender relations? Compare: A Journal 

of Comparative and International Education, 40(4), 497-514. 

Kennedy, L. (2015). Changing by degrees: The narratives of mature women students. In E. 

Whittaker (Ed.), Solitudes of the workplace (pp. 136-155). McGill-Queens University 

Press: Montreal & Kingston, London, Chicago. 



       
 

WOMEN IN SCIENCE AND TECHNOLOGY IN HIGHER EDUCATION IN GHANA     216 

 

Kiefer, A. K., & Sekaquaptewa, D. (2007). Implicit stereotypes and women’s math performance: 

How implicit gender math stereotyping influences women’s susceptibility to stereotype 

threat. Journal of Experimental Social Psychology, 43, 825-832. 

Kilu, R. H., & Sanda, M. A. (2016). Enrolment regimes and gender differences in University of 

Mines and Technology: Implication for gender– equity discourse in multinational 

Ghanaian mines. Gender & Behaviour 2016, 14(1), 6983-6995. 

Kondrat, M. (2002). Actor-centered social work: Re-visioning “person in environment” through a 

critical theory lens. Social Work, 47(4), 435-448. 

Kwame Nkrumah University of Science and Technology-Regional Water and Environmental 

Sanitation Centre in Kumasi (n.d.): PowerPoint presentation on PhD Programmes at the 

2017 ACE Meeting in Lagos. Retrieved from https://ace.aau.org/workshop-presentations/. 

Kwame Nkrumah University of Science and Technology (n.d.). Profile. Retrieved from 

https://www.knust.edu.gh/ 

Koro-Ljungberg, M., Yendol-Hoppey, D., Smith, J. J., & Hayes, S. (2009). Epistemological 

awareness, instantiation of methods, and uninformed methodological ambiguity in 

qualitative research projects. Educational Researcher, 38(9), 687-699. 

Kwaramba, M. & Mukanjari, S. (2013). The quest for gender equity through internationalisation 

strategies at higher education institutions in the Western Cape, South Africa. In C. 

Sehoole & J. Knight (Eds), Internationalisation of African higher education: Towards 

achieving the MDGs, (pp. 53-72). Sense Publishers. 

Kwesiga, C.J. (2002). Women’s access to higher education in Africa: Uganda’s experience. 

Kampala, Fountain Publishers Ltd. 

LaCosse, J., Sekaquaptewa, D., & Bennett, J. (2016). STEM stereotypic attribution bias among 

women in an unwelcoming science setting. Psychology of Women Quarterly, 1-20. 

Langeveld, M., Vijfhuizen, C., & Gondwe, M. (2012). Complexities of gender mainstreaming in 

higher education capacity development programmes. Nuffic Report, Rotterdam.  

Leaper, C. (2015). Do I belong? Gender, peer groups, and STEM achievement. International 

Journal of Gender, Science and Technology, 7(2), 166-179. 

Lewis, S., Lang, C., & McKay, J. (2007). An inconvenient truth: The invisibility of women in ICT. 

Australasian Journal of Information Systems, 15(1), 59-76. 

https://ace.aau.org/workshop-presentations/


       
 

WOMEN IN SCIENCE AND TECHNOLOGY IN HIGHER EDUCATION IN GHANA     217 

 

Lindow, M. (2011). Weaving success: Voices of change in African higher education. The Institute 

of International Education, 809 United Nations Plaza, New York, NY. 

Little, A. J., De La Barra, L., & Bernardo A. (2009). Attracting girls to science, engineering and 

technology: An Australian Perspective. European Journal of Engineering Education, 

34(5), 439-445. 

Logan, M. E., & Huntley, H. (2002). Gender and power in the research process. Women’s Studies 

International Forum, 24(6), 623-635. 

Logel, C., Walton, G. M., Spencer, S. J., Iserman, E. C., Von Hippel, W., & Bell, A. E. (2010). 

Interacting with sexist men triggers social identity threat among female engineers. 

Journal of Personality and Social Psychology, 96, 1089-1103. 

London, B., Rosenthal, L., & Gonzalez, A. (2011). Assessing the role of gender rejection 

sensitivity, identity, and support on the academic engagement of women in non-

traditional fields using experience sampling methods. Journal of Social Issues, 67(3), 

510–530. 

Longwe, S. H. 1995. The evaporation of policies for women’s advancement, in a commitment to 

the world’s women: Perspectives on development for Beijing and beyond. New York: 

United Nations Development Fund for Women. 

Lucht, P. (2016). De-gendering STEM: Lessons learned from an ethnographic case study of a 

physics laboratory. International Journal of Gender, Science and Technology, 8(1), 1-15. 

Lynch, I. & Nowosenetz, T. (2009). An exploratory study of students’ constructions of gender in 

science, engineering and technology. Gender and Education, 21(5), 567-581. 

Mabokela, R. O. & Mlambo, Y. A. (2015). “The older women are men:” Navigating the academic 

terrain, perspectives from Ghana. High Education, 69, 758-778. 

Machira, M. A. (2013). The experience of patriarchy by Kenyan women in the pursuit of higher 

education. (Doctoral dissertation). Retrieved from ProQuest (UMI Number: 3553759).  

Maclure, R. (2006). No longer overlooked and underlooked? The evolving dynamics of 

endogenous educational research in sub-Saharan Africa. Harvard Educational Review, 

76(1), 81-108. 

Maclure, R. & Denov, M. (2006). I didn’t want to die so I joined them: Structuration and the 

process of becoming boy soldiers in Sierra Leone. Terrorism and Political Violence, 18, 

119–135. 



       
 

WOMEN IN SCIENCE AND TECHNOLOGY IN HIGHER EDUCATION IN GHANA     218 

 

Makama, G. A. (2013). Patriarchy and gender inequality in Nigeria: The way forward. European 

Scientific Journal, 9(17), 115-144. 

Mama, A. (2003).  Restore reform but do not transform: The gender politics of higher education. 

JHEA/RESA, 1(1), 101-125. 

Manuh, T., Gariba, S., & Budu, J. (2007). Change & transformation in Ghana’s publicly funded 

universities: A study of experiences, lessons & opportunities. Accra: Woeli Publishing 

Services & Oxford: James Currey.  

Maree, D., & Maree, M. (2007). Assessing the impact of gender training on engineering students. 

In I. Welp, B. Reschka, & J. Larkin. Gender and Engineering: Strategies and 

Possibilities, (pp. 191–210). Frankfurt am Main: Peter Lang. 

Marginson, S. (2016). The global construction of higher education reform.  The Handbook of 

Global Education Policy, (1
st
 ed.) John Wiley & Sons, Ltd. 

Marx, K. (1964). Selected writings in sociology and social philosophy. London: McGraw Hill. 

Maxwell, J. A. (2013). Qualitative research design: An interactive approach (3
rd

 ed.). Thousand 

Oaks, CA: Sage Publications. 

Mboyo, E. (2014). Africa through structuration theory. Oxford: African Books Collective, 2015. 

Project MUSE, https://muse.jhu.edu/. 

McEwen, B. (2013). How interests in science and technology have taken women to an engineering 

career. Asia-Pacific Forum on Science Learning and Teaching, 14(1), 1-23. 

McGrath, S. (2010). Education and development: Thirty years of continuity and change. Journal 

of Educational Development, 30(6), 537-543. 

Mejiuni, O. (2013). Women and Power: Education, Religion, and Identity. Dakar: Council for the 

Development of Social Science Research in Africa (CODRESIA). Retrieved from 

http://www.codesria.org/spip.php?article1777&lang¼en.  

Mellström, U. (2011). Revisiting engineering, masculinity and technology studies: Old structures 

with new openings. International Journal of Gender Science and Technology, 3(2), 313-

329. 

Mendelberg, T., & Karpowitz, C. F. (2016). Women's authority in political decision-making 

groups. The Leadership Quarterly, 27(3), 487-503. 

Mills, G. M. & Gay, L. R. (2016). Educational research: Competencies for analysis and 

application. Pearson Education Inc. 



       
 

WOMEN IN SCIENCE AND TECHNOLOGY IN HIGHER EDUCATION IN GHANA     219 

 

Ministry of Education (2016). Education sector performance report 2016. Retrieved from 

http://moe.gov.gh/. 

Ministry of Education (2015). ICT in education policy. Retrieved from 

http://planipolis.iiep.unesco.org/sites/planipolis/files/ressources/ghana_ict_in_education_

policy_august_2015.pdf 

Ministry of Education (2012). Education sector strategic plan: 2010 to 2020. Government of 

Ghana. Retrieved from http://www.globalpartnership.org/content/government-ghana-

education-strategic-plan-2010-2020-volume-1-policies-strategies-delivery. 

Ministry of Education (2010a). Education Strategic Plan 2010-2020,: Policies, strategies, 

deliveries, and finance. Retrieved from http://www.moe.gov.gh/site/policy. 

Ministry of Environment, Science, and Technology (2010). National science, technology, and 

innovation policy. Accra, Ghana. Retrieved from 

http://www.ecowrex.org/system/files/repository/2010_national-science-technology-and-

innovation-policy_m.e.s.t.-ghana.pdf.  

Ministry of Environment, Science, Technology, and Innovation (2014). Annual report 2014. 

Retrieved from https://s3.amazonaws.com/ndpc-

static/CACHES/PUBLICATIONS/2016/02/27/Ministry+of+Environment,+Science,+Tec

hnology+and+Innovation_2014_APR.pdf.  

Ministry of Gender, Children and Social Protection (2015). National gender policy: 

Mainstreaming gender equality and women’s empowerment into Ghana’s development 

efforts. Retrieved from  

http://www.ilo.org/dyn/natlex/docs/ELECTRONIC/103987/126660/F-

515436150/GHA103987.pdf 

Mitchley, M., Dominguez-Whitehead, Y., & Liccardo, S. (2014). Paths to Career and Success for 

Women in Science. Thege et al. (eds., pp.133-147), doi 10.1007/978-3-658-04061-1_8. 

Mkude, D. (2011). Higher education as an instrument of social integration in Tanzania: Challenges 

and prospects. Research in Comparative and International Education, 6(4), 366-373. 

Mlambo, Y. A., & Mabokela, R. O. (2016). It’s more flexible: Persistence of women engineers in 

the academy. European Journal of Engineering Education, 0(0), 1-15. 

http://moe.gov.gh/
http://planipolis.iiep.unesco.org/sites/planipolis/files/ressources/ghana_ict_in_education_policy_august_2015.pdf
http://planipolis.iiep.unesco.org/sites/planipolis/files/ressources/ghana_ict_in_education_policy_august_2015.pdf
http://www.globalpartnership.org/content/government-ghana-education-strategic-plan-2010-2020-volume-1-policies-strategies-delivery
http://www.globalpartnership.org/content/government-ghana-education-strategic-plan-2010-2020-volume-1-policies-strategies-delivery
http://www.ecowrex.org/system/files/repository/2010_national-science-technology-and-innovation-policy_m.e.s.t.-ghana.pdf
http://www.ecowrex.org/system/files/repository/2010_national-science-technology-and-innovation-policy_m.e.s.t.-ghana.pdf
https://s3.amazonaws.com/ndpc-static/CACHES/PUBLICATIONS/2016/02/27/Ministry+of+Environment,+Science,+Technology+and+Innovation_2014_APR.pdf
https://s3.amazonaws.com/ndpc-static/CACHES/PUBLICATIONS/2016/02/27/Ministry+of+Environment,+Science,+Technology+and+Innovation_2014_APR.pdf
https://s3.amazonaws.com/ndpc-static/CACHES/PUBLICATIONS/2016/02/27/Ministry+of+Environment,+Science,+Technology+and+Innovation_2014_APR.pdf
http://www.ilo.org/dyn/natlex/docs/ELECTRONIC/103987/126660/F-515436150/GHA103987.pdf
http://www.ilo.org/dyn/natlex/docs/ELECTRONIC/103987/126660/F-515436150/GHA103987.pdf


       
 

WOMEN IN SCIENCE AND TECHNOLOGY IN HIGHER EDUCATION IN GHANA     220 

 

Moeller, J., Salmela-Aro, K., Lavonen, J. & Schneider, B. (2014). Does anxiety in science 

classrooms impair math and science motivation? International Journal of Gender, 

Science and Technology, 7(2), 1-26. 

Mohameddhai, G. (2008). The effects of massification on the higher education in Africa. 

Association of African Universities. Qualitype Ltd, Accra. 

Molla, T. (2012). Higher education policy reform in Ethiopia: The representation of the problem of 

gender inequality. Higher Education Policy, 26(2), 193-215. 

Molla, T. & Cuthbert, D. (2014). Qualitative inequality: Experiences of women in Ethiopian 

higher education. Gender and Education, 30, 1-17. 

Monroe, K. R., Choi, J.,  Howell, E., Lampros-Monroe, C., Trejo, C., & Perez, V. (2014). Gender 

equality in the ivory tower, and how best to achieve it. American Political Science 

Association, 418-426. 

Monroe K. R., & Chiu, W. (2010). “Gender equality in the academy: The pipeline problem” PS: 

Political Science and Politics. 42(2): 303-08. 

Morley, L. (2012). Researching absences and silences in higher education: Data for 

democratisation. Higher Education Research & Development, 31(3), 353-368. 

Morley, L. (2011a). African higher education:  Researching absences, equalities and aspirations. 

Research in Comparative and International Education, 6(4), 341-347. 

Morley, L. (2011b). Misogyny posing as measurement: Disrupting the feminisation crisis 

discourse. Journal of the Academy of Social Sciences: Contemporary Social Science, 

6(2), 223-235. 

Morley, L. (2011c). Sex, grades and power in higher education in Ghana and Tanzania. Cambridge 

Journal of Education, 41(1), 101-115. 

Morley, L. (2010). Gender mainstreaming: Myths and measurement in higher education in Ghana 

and Tanzania. Compare, 40(4), 533-550.  

Morley, L. (2006). Hidden transcripts: The micropolitics of gender in Commonwealth universities. 

Women’s Studies International Forum, 29, 543-551. 

Morna, C. L., & Jambaya-Nyakujara, L. (2011). SADC Gender protocol barometer. 

Johannesburg: Southern Africa Gender Protocol Alliance. 

Mujawamariya, D. (2013). Enseigner les sciences en milieu francophone minoritaire : Perceptions 

d’enseignantes et d’enseignants francophones de l’Ontario. Dans S. Houde et J-C. Kalubi 



       
 

WOMEN IN SCIENCE AND TECHNOLOGY IN HIGHER EDUCATION IN GHANA     221 

 

(dirs.). Intégrer des matières ou développer des apprentissages? Approches plurielles en 

milieu scolaire, (pp. 51-62). Québec : Les presses interuniversitaires. 

Mujawamariya, D., Boucher, M. et Mavriplis, C. (2014). Comment intéresser les filles aux STIM? 

Ce que peuvent faire les parents et le personnel enseignant, Dans A. Roy, D. 

Mujawamariya et L. Lafortune. Des actions pédagogiques pour guider les filles et les 

femmes en STIM: Sciences, technos, ingénierie et maths, (pp. 91-102), Québec : PUQ. 

Mujawamariya, D. & Sethna, C. (2005). L’Université d’Ottawa à l’égard des défis de 

  l’équité en emploi et en éducation. Éducation et francophonie, 33(1) ,105-123. 

Muringa, T. F., & Makaudze, G. (2014). Tradition and misconception? Contemporary perception 

about working women in Midlands Province in Zimbabwe. European Journal of 

Humanities and Social Sciences, 29(1), 1536-1553. 

Mwaanga, O., & Prince, S. (2016). Negotiating a liberative pedagogy in sport development and 

peace: Understanding consciousness-raising through the go sisters programme in Zambia. 

Sport, Education and Society, 21(4), 588-604. 

Mwapachu, J. V. (2010). Challenges facing African and Tanzanian universities. Development, 

53(4), 486-490. 

National Center for Education Statistics. (2013). Digest of education statistics. Washington, DC. 

Retrieved from http://nces.ed.gov/programs/digest/d13/tables/dt13_318.10.asp .   

National Council for Tertiary Education (2014). Summary of basic statistics on public colleges of 

education 2012/2013. Retrieved from http://ncte.edu.gh/. 

National Council for Tertiary Education (2011) Annual report 2009, Accra. Retrieved from 

http://ncte.edu.gh/. 

National Council for Tertiary Education  (n.d.) Act No. 454 of 1993. Retrieved from 

http://ncte.edu.gh/index.php/about-us/the-act. 

National Gender Policy (2015). Mainstreaming gender equality and women’s empowerment into 

Ghana’s development efforts. Retrieved from http://www.ghana.gov.gh/index.php/media-

center/reports/2226-national-gender-policy 

National Gender Policy (2012). Annual report, 2012. Retrieved from 

http://ncte.edu.gh/images/pdf/annual%20report%202012.pdf 

National Science Board (2008). Science and engineering indicators. Retrieved from 

http://www.nsf.gov/statistics/seind08/.  

http://nces.ed.gov/programs/digest/d13/tables/dt13_318.10.asp%20.
http://ncte.edu.gh/
http://ncte.edu.gh/
http://www.ghana.gov.gh/index.php/media-center/reports/2226-national-gender-policy
http://www.ghana.gov.gh/index.php/media-center/reports/2226-national-gender-policy
http://www.nsf.gov/statistics/seind08/


       
 

WOMEN IN SCIENCE AND TECHNOLOGY IN HIGHER EDUCATION IN GHANA     222 

 

Ndulu, B., Lopamudra C., Lebohand L., Viojaya R., & Wolgin, J. (2009). Challenges of African 

growth: Opportunities, constraints and strategic directions. Retrieved from https://doi-

org.proxy.bib.uottawa.ca/10.1111/j.1467-7660.2009.01519_14.x  

Ndulo, M. & Grieco, M. (2009). Introduction: Power, gender and social change in Africa. 

Cambridge Scholars Publishing. Newcastle, UK. 

Nguyen, M.C. & Wodon, Q. (2013). The gender gap in education attainment: A framework with 

application to Ghana. Journal of International Development, 26, 59-76. 

Nicolson, J. (2012). Gramsci and education. Journal of Romance Studies, 12(3), 90-96. 

Nielsen, M.W. (2017). Reasons for leaving the academy: A case study on the ‘opt out’ 

phenomenon among younger female researchers. Gender, Work and Organization, 24(2), 

134-155.  

Nordensvard, J. (2014). Gender and education policy in Ghana: The impact of information 

citizenship and informal labour markets on the formal education of girls. Women’s 

Studies International Forum, 47, 278-286. 

Nudzor, H. P. (2015). Taking education for all goals in sub-Saharan Africa to task: What’s the 

story so far and what is needed now? Management in Education, 29(3), p.105-111. 

Nudzor, H. P. (2012) Unearthing the discursive shift in the ‘fCUBE’ policy implementation in 

Ghana: Using critical discourse analysis. International Journal of Research & Method in 

Evaluation, 36, 179-201. 

Nussbaum, M. C. (2011). Capabilities. The human development approach. Cambridge, 

Massachusetts: Harvard University Press. 

Ochwa-Echel, J. (2011). Exploring the gender gap in computer science education in Uganda. 

International Journal of Gender, Science and Technology, 3(2), 274-292. 

Ogbogu, C. O. (2011). Gender inequalities in academia: Evidences from Nigeria. Contemporary 

Issues of Education Research, 4(9), 1-8. 

Okeke-Ihejirika, P. (2009). Gender equity in African tertiary education systems: A critical look at 

women’s progress. In M, Ndulo, & M. Grieco. Power, Gender and Social Change in 

Africa. (pp. 207-229). Cambridge Scholars Publishing. 

Oppenheimer, D. (1996). ‘Understanding affirmative action’. Hastings Constitutional Law 

Quarterly 23, 921-997. 



       
 

WOMEN IN SCIENCE AND TECHNOLOGY IN HIGHER EDUCATION IN GHANA     223 

 

Oppong, G. (2017, April 27). Gaps in policy implementation challenging female protection. Ghana 

News Agency (GNA): Accra, Syndicate Media Inc. Retrieved from 

https://search.proquest.com/docview/1892536961?accountid=14701. 

Orlowski, W.J. (1991). The duality of technology: Rethinking the concept of technology n 

organizations. Organization Science, 3(3), 398-439. 

Osborne, J. Simon, S., & Collins, S. (2003). Attitudes towards science: A review of the literature 

and its implications. International Journal of Science Education, 2003, 25(9), 1049-1079. 

Palulis, P. (2015). Tenure (un)secure/d: As words go into labour. In E. Whittaker. Solitudes of the 

workplace, (pp. 80-99). McGill-Queen’s University Press. Montreal & Kingston, London, 

Chicago. 

Peterson, H. (2011). The gender mix policy – addressing gender inequality in higher education 

management. Journal of Higher Education Policy and Management, 33(6), 619-628. 

Raynor, J. (2005). Educating girls in Bangladesh: Watering a neighbour’s tree? ResearchGate, 83-

105. doi. 10.3362/9780855986605.004. 

Regional Water and Environmental Sanitation Centre in Kumasi. (2014). Profile. Retrieved from 

https://knust.edu.gh/news/news-items/knust-hosts-rwesck. 

Resnik, D. B. (2005). Affirmative action in science and engineering. Science & Education, 14, 75-

93. 

Ritzer, G. (1992). Contemporary sociological theory. New York: McGraw Hill. 

Robeyns, I. (2005). The capabilities approach: A theoretical survey. Journal of Human 

Development, 6(1), 93-117. 

Romero-Hall, E. J., Aldemir, T., Colorado-Resa, J., Dickson-Deane, C., Watson, G., & Sadaf, A. 

(2018). Undisclosed stories of instructional design female scholars in academia. Women's 

Studies International Forum, 71, 19-28. 

Rosenthal, L., Levy, S. R., London, B., Lobel, M. & Bazile, C. (2013). In pursuit of the MD: The 

impact of role models, identity compatibility, and belonging among undergraduate 

women. Sex Roles, 68, 464-473. 

Rosenthal, L., London, B., Levy, S. R., & Lobel, M. (2011). The roles of perceived identity 

compatibility and social support for women in a single-sex STEM program at a co-

educational university. Sex Roles, 65(9–10), 725–736. 

https://search.proquest.com/docview/1892536961?accountid=14701


       
 

WOMEN IN SCIENCE AND TECHNOLOGY IN HIGHER EDUCATION IN GHANA     224 

 

Rosser, S. V., & Taylor, M. Z. (2009). Why we are still worried about women in science? 

Academe, 95(3), 327-346. 

Roy, A. Mujawamariya, D. & Lafortune, L. (dir.). (2014). Des actions pédagogiques pour guider 

les filles et les femmes en STIM: Sciences, technos, ingénierie et maths, (p. 91-102). 

Québec, Québec : Presses de l’Université du Québec. 

Rufai, H. K. & Mohammed-Aminu, S. (2016). Enrollment regimes and gender differences in 

University of Mines and Technology: Implication for gender– equity discourse in 

multinational Ghanaian mines. Gender & Behaviour 2016, 14(1), 6983-6995. 

Rummana, R., Ferdaus, S. I., Rashid, R., & Chowdhury, E. B. (2011). A model for mainstreaming 

gender perspective in engineering education in Bangladesh: Some recommendations. 

Institute of Electrical and Electronics Engineers (IEEE), 1189-1192. 

Rütten, A. & Gelius, P. (2011). The interplay of structure and agency in health promotion: 

Integrating a concept of structural change and the policy dimension into a multi-level 

model and applying it to health promotion principles and practice. Social Science & 

Medicine 73, 953-959.  

Ryan, R. M., & Deci, E. L, (2000). Intrinsic and extrinsic motivations: Classic definitions and new 

directions. Contemporary Educational Psychology, 25, 54-67. 

Samson, G. (2014). Les filles dans le contexte de la technologie et de l'ingénierie : pistes 

d'intervention et recommandations, Dans A. Roy, D. Mujawamariya et L., Lafortune, Des 

actions pédagogiques pour guider les filles et les femmes en STIM: sciences, technos, 

ingénierie et maths, (p. 55-67). Québec : PUQ. 

Sannino, A. & Vainio, J. (2015). Gendered hegemony and its contradictions among Finnish 

university physicists. Gender and Education, 27(5), 505-522. 

Sarason, Y., Dean, T., & Dillard, J.F. (2006). Entrepreneurship as the nexus of individual and 

opportunity: A structuration view. Journal of Business Venturing 21(3), 286–305. 

Schulze, S., & van Heerden, M. (2015). Learning environments matter: Identifying on the 

motivation to learn science. South African Journal of Education, 35(2), 1-9. 

Scott, W.R. (2004). Institutional theory. Encyclopedia of Social Theory, Sage, Thousand Oaks, 

CA. 

Sehoole, C. T. (2011). Student mobility and doctoral education in South Africa. Perspectives in 

Education, 26(3), 53-63. 



       
 

WOMEN IN SCIENCE AND TECHNOLOGY IN HIGHER EDUCATION IN GHANA     225 

 

Seidman, I (2006). Interviewing as qualitative research: A guide for researchers in education and 

the social sciences (3
rd

 ed.) Teachers College Press. Teachers College, Columbia 

University, New York and London. 

Sen, A. (2009). The idea of Justice. Cambridge, MA: The Belknap Press of Harvard University 

Press.  

Sen, A. (1999). Development as freedom. New York: Oxford University Press. 

Shin, J., Lee, H., McCarthy-Donovan, A., Hwang, H., Yim, S., & Seo, E. (2015). Home and 

motivational factors related to science-career pursuit: Gender differences and gender 

similarities. International Journal of Science Education, 37(9), 1478-1503. 

Singh, M. (2011). Equity and quality in the revitalisation of African higher education: Trends and 

challenges. Research in Comparative and international Education, 6(4), 348-365. 

Sinha, G. & Nayak, B.S. (2008). Sector-wide approaches and mainstreaming gender in education 

in Ghana: A study of its implementation and effectiveness. Journal of Asian and African 

Studies, 43(3), 331-344. 

Sinnes, A. T. & Løken, M. (2014). Gendered education in a gendered world: Looking beyond 

cosmetic solutions to the gender gap in science. Cultural Studies of Science Education, 

9(2), 343-364. 

Sithole, M. M., et al. (2013). Extent of access to information and communications technology by 

the rural population of South Africa. African Journal of Science, Technology, Innovation 

and Development, 1, 71-84, doi: 10.1080/20421338.2013.782144. 

Solomon, B. (1976). Black empowerment: Social work in oppressed communities. New York: 

Columbia University Press. 

Stake, R. E. (2006). Multiple case study analysis. London & New York: The Guilford Press. 

Stake, R. E. (1995). The art of case study research. Thousand Oaks, CA: SAGE Publications. 

Stein, L. (2011). Environmental website production: A structuration approach. Media, Culture & 

Society, 33(3) 363–384. 

Stoilescu, D. & McDougall, D. (2011). Gender digital divide and challenges in undergraduate 

computer science programs. Canadian Journal of Education 34(1), 308-33. 

Stoilescu, D., & Egodawatte, G. (2010). Gender differences in the use of computers, 

programming, and peer interactions in computer science classrooms. Computer Science 

Education, 20(4), 283-300. 



       
 

WOMEN IN SCIENCE AND TECHNOLOGY IN HIGHER EDUCATION IN GHANA     226 

 

Stones, R. (2005). Structuration Theory. Palgrave, London. 

Stratigaki, M. (2005). Gender mainstreaming vs positive action: An ongoing conflict in EU gender 

equality policy. European journal of Women’s Studies, 12(2), 165-186. 

Stren, R. (2001). Knowledge networks and new approaches to development. In J. G. Stein et al. 

(Eds). Networks of knowledge: Collaborative innovation in international learning (pp. 

133-150). Toronto: University of Toronto Press. 

Stromquist, N.P. (2015). Women’s empowerment and education: Linking knowledge to 

transformative action. European Journal of Education, 50 (3), 307-324. 

Stromquist, N.P. (2014). Freire, literary and emancipatory gender learning. International Review 

of Education, 60(4), 545-558. 

Stromquist, N. P. (2013). Education policies for gender equity: Probing into state responses. 

Education Policy Analysis Archives, 21(65), 1-29. 

Stromquist, N. P. (2006).Women’s rights to adult education as a means to citizenship. 

International Journal of Educational Development 26, 140–152.  

Sulaiman, N. F. & AlMuftah, H. (2010). A Qatari perspective on women in the engineering 

pipeline: an exploratory study. European Journal of Engineering Education, 35(5), 507-

517. 

Sutherland-Addy, E. (2002). Impact assessment study of the girls’ education programme in 

Ghana. Report Prepared for UNICEF – Ghana. UNICEF 2002, (pp. 51-212). 

Tagoe, M. (2011). Lifelong learning and the attainment of the education‐related Millennium 

Development Goals 2 and 3 in Ghana. Is there a critical nexus? International Journal of 

Lifelong education, 30(1), 19-35. 

Tanye, M. (2008). Access and barriers to education for Ghanaian women and girls. Interchange, 

39(2), 167-184. 

Teferra, D. (2015). African flagship universities: Their neglected contributions. Higher Education, 

72(1), 79–99. 

Teferra, D. & Altbach, P.G. (2004). African higher education: Challenges for the 21st century. 

Higher Education, 47, 21-50. 

Tettey, J. W.  (2010).  Challenges  of  developing  and  retaining  the  next generation of 

academics: Deficits in academic staff capacity  at  African  Universities.  Partnership for 



       
 

WOMEN IN SCIENCE AND TECHNOLOGY IN HIGHER EDUCATION IN GHANA     227 

 

Higher Education in Africa.  Retrieved from http://www.foundation-

partnership.org/pubs/pdf/tettey_deficits.pdf. 

Tiessen, R. (2007). Everywhere/nowhere: Gender mainstreaming in development agencies. 

Blomfield: Kumarian Press. 

Tiessen, R. (2005). Mainstreaming gender in HIV/AIDS programs: ongoing challenges and new 

opportunities in Malawi 7(1) p8+.  Bridgewater State College. Retrieved from 

http://www.bridgew.edu/SoAS/jiws/.  

The United Nations Educational Scientific and Cultural Organization- Institute for Statistics 

(2015). Sustainable development goals by Country-Ghana. Retrieved from 

http://uis.unesco.org/country/GH. 

Thorne, S. E. (2015). A view from the pinnacle: Conversations with Martha Piper. In E. Whittaker. 

Solitudes of the workplace: Women in universities (pp. xiii-xxix). McGill-Queens 

University Press. Montreal & Kingston, London, Chicago. 

Tsikata, D. (2009). Affirmative action and the prospects for gender equality in Ghanaian politics. 

Abantu, Women in Broadcasting and the Friedrich-Ebert-Stiftung. 

Ulriksen, L., Møller L.M. & Holmegaard, H.T. (2010). What do we know about explanations for 

drop out/opt out among young people from STM higher education programmes? Studies 

in Science Education, 46(2), 209-244. 

United Nations (2015a). Sustainable development goals. Retrieved from 

www.un.org/sustainabledevelopment/sustainable-development-goals/. 

United Nations (2015b). The Millennium Development Goals Report 2015.  Retrieved from 

http://www.un.org/millenniumgoals/2015_MDG_Report/pdf/MDG%202015%20rev%20(

July%201).pdf .   

United Nations (2015c). The Spotlight Initiative to eliminate violence against women and girls. 

Retrieved from http://www.un.org/en/spotlight-initiative/. 

United Nations (2012). Millennium development goals report (2012). Retrieved from 

www.un.org/en/development/desa/publications/mdg-report-2012.html. 

United Nations (2011). Statement by Honorable Juliana Azumah-Mensah, Minister for Women & 

Children’s Affairs at the 55
th

 Session of the United Nations Commission on the Status of 

Women on Agenda Item 3: Follow-up to the Fourth World Conference on Women in 

http://www.foundation-partnership.org/pubs/pdf/tettey_deficits.pdf
http://www.foundation-partnership.org/pubs/pdf/tettey_deficits.pdf
http://www.bridgew.edu/SoAS/jiws/
http://uis.unesco.org/country/GH
http://www.un.org/sustainabledevelopment/sustainable-development-goals/
http://www.un.org/en/spotlight-initiative/
http://www.un.org/en/development/desa/publications/mdg-report-2012.html


       
 

WOMEN IN SCIENCE AND TECHNOLOGY IN HIGHER EDUCATION IN GHANA     228 

 

New York 22 February to 4 March, 2011. Retrieved from: 

http://www.un.org/womenwatch/daw/csw/csw55/statements/Ghana.pdf  . 

United Nations (2000). The United Nations Millennium Summit (6-8 September 2000). Retrieved 

from http://www.un.org/en/events/pastevents/millennium_summit.shtm   

United Nations (1995). The Fourth World Conference on Women. Retrieved from 

https://www.un.org/womenwatch/daw/beijing/fwcwn.html 

United Nations (1979). Convention on the elimination of all form of discrimination against 

women, Retrieved from 

http://www.un.org/womenwatch/daw/cedaw/text/econvention.htm. 

United Nations (1948). The Universal Declaration of Human Rights. Retrieved on February 7, 

2018 from www.un.org/en/universal-declaration-human-rights/.   

United Nations Communications Group (2017). The Sustainable Development Goals (SDGs) in 

Ghana: Why they matter & how we can help. Retrieved from 

http://gh.one.un.org/content/dam/unct/ghana/docs/SDGs/UNCT-GH-SDGs-in-Ghana-

Avocacy-Messages-2017.pdf. 

 United Nations Conference on Trade and Development (2011). Science, Technology & Innovation 

Policy Review: Ghana. Retrieved from http://unctad.org/en/docs/dtlstict20098_en.pdf. w. 

United Nations Development Group (2003). The Human rights based approach to development 

cooperation: Towards a common understanding among UN agencies. Retrieved from 

https://undg.org/document/the-human-rights-based-approach-to-development-

cooperation-towards-a-common-understanding-among-un-agencies/ 

United Nations Development Programme (2015). The Millennium Development Goals Report 

2015. Retrieved from 

http://www.un.org/millenniumgoals/2015_MDG_Report/pdf/MDG%202015%20rev%20

%28July%201%29.pdf. 

United Nations Development Programme (2014). Human Development Report. Sustaining Human 

Progress: Reducing Vulnerabilities and Building Resilience. Retrieved from 

http://hdr.undp.org/sites/default/files/hdr14-report-en-1.pdf . 

United Nations Development Programme (2007). Ghana: Human development report: Toward a 

more inclusive society. Retrieved  From 

http://hdr.undp.org/sites/default/files/nhdr_2007_ghana.pdf. 

http://www.un.org/womenwatch/daw/csw/csw55/statements/Ghana.pdf
https://www.un.org/womenwatch/daw/beijing/fwcwn.html
http://www.un.org/en/universal-declaration-human-rights/
http://unctad.org/en/docs/dtlstict20098_en.pdf
http://www.un.org/millenniumgoals/2015_MDG_Report/pdf/MDG%202015%20rev%20%28July%201%29.pdf
http://www.un.org/millenniumgoals/2015_MDG_Report/pdf/MDG%202015%20rev%20%28July%201%29.pdf


       
 

WOMEN IN SCIENCE AND TECHNOLOGY IN HIGHER EDUCATION IN GHANA     229 

 

United Nations Development Programme (2000). Millennium Development Goals. Retrieved from 

http://www.undp.org/content/undp/en/home/sdgoverview/mdg_goals.html. 

United Nations Educational Scientific and Cultural Organization (2018a). Global Monitoring 

Report (2018). Meeting our commitments to gender equality in education. Retrieved from 

http://unesdoc.unesco.org/images/0026/002615/261593E.pdf.   

United Nations Educational Scientific and Cultural Organization (2018b). One in five children, 

adolescents and youth is out of school: UIS Fact Sheet No. 48. Retrieved from 

http://uis.unesco.org/sites/default/files/documents/fs48-one-five-children-adolescents-

youth-out-school-2018-en.pdf. 

United Nations Educational Scientific and Cultural Organization (2017). Women in science. 

Retrieved from http://uis.unesco.org/en/topic/women-science. 

United Nations Educational Scientific and Cultural Organization (2015a). Institute of Statistics, 

Education. Retrieved from http://data.uis.unesco.org. 

United Nations Educational Scientific and Cultural Organization (2015b). Statistics related to 

women in science. Retrieved from 

http://www.uis.unesco.org/ScienceTechnology/Pages/women-in-science-leaky-pipeline-

data-viz.aspx#sthash.UuqXwPy4.dpuf. 

United Nations Educational Scientific and Cultural Organization (2015c). Science report: Towards 

2030. Retrieved from http://unesdoc.unesco.org/images/0023/002354/235407e.pdf.   

United Nations Educational Scientific and Cultural Organization (2014). Educational statistics. 

UNESCO Institute for Statistics. Retrieved from www.uis.unesco.org/Pages/default.aspx.  

United Nations Educational Scientific and Cultural Organization (2012a). The world atlas of 

gender equality in education: Retrieved from 

http://uis.unesco.org/sites/default/files/documents/world-atlas-of-gender-equality-in-

education-2012-en.pdf.  

United Nations Educational Scientific and Cultural Organization (2012b). World atlas of gender 

equity in education. Paris, France: United Nations Educational, Scientific and Cultural 

Organization. Retrieved from https://www.macfound.org/media/files/UNESCO-world-

atlas-gender-education.pdf. 

http://uis.unesco.org/sites/default/files/documents/fs48-one-five-children-adolescents-youth-out-school-2018-en.pdf
http://uis.unesco.org/sites/default/files/documents/fs48-one-five-children-adolescents-youth-out-school-2018-en.pdf
http://unesdoc.unesco.org/images/0023/002354/235407e.pdf
http://uis.unesco.org/sites/default/files/documents/world-atlas-of-gender-equality-in-education-2012-en.pdf
http://uis.unesco.org/sites/default/files/documents/world-atlas-of-gender-equality-in-education-2012-en.pdf


       
 

WOMEN IN SCIENCE AND TECHNOLOGY IN HIGHER EDUCATION IN GHANA     230 

 

United Nations Educational Scientific and Cultural Organization (2011). Education counts 

towards the Millennium Development Goals. Paris, France. Retrieved from 

http://unesdoc.unesco.org/images/0019/001902/190214e.pdf. 

United Nations Educational Scientific and Cultural Organization (2010a). Women’s and girls’ 

access to and participation in science and technology background paper prepared by: 

EGM/ST/2010/BP.2 September 2010. Retrieved from 

http://www.un.org/womenwatch/daw/egm/gst_2010/UNESCO-BP.2-EGM-ST.pdf. 

United Nations Educational Scientific and Cultural Organization (2010b). Gender issues in higher 

education: Advocacy brief-UNESCO 2015. Retrieved. From 

http://unesdoc.unesco.org/images/0018/001898/189825e.pdf .  

United Nations Educational Scientific and Cultural Organization (2009) Global education digest 

2009: Comparing education statistics across the world (Montreal, UNESCO Institute of 

Statistics). Retrieved from http://unesdoc.unesco.org/images/0018/001832/183249e.pdf. 

United Nations Educational Scientific and Cultural Organization (2006). Global education digest 

2006. Montreal: UNESCO Institute for Statistics. Retrieved from 

http://uis.unesco.org/sites/default/files/documents/global-education-digest-2006-

comparing-education-sta. 

United Nations Educational Scientific and Cultural Organization (2005). EFA global monitoring 

report education for all 2005. Retrieved from. 

http://unesdoc.unesco.org/images/0013/001373/137333e.pdf .  

United Nations Educational Scientific and Cultural Organization (2002). Gender mainstreaming 

implementation framework (GMIF) for 2002-2007. Retrieved from 

http://unesdoc.unesco.org/images/0013/001318/131854e.pdf . 

United Nations Educational Scientific and Cultural Organization (2000). World education forum, 

Dakar, Senegal (26-28 April, 2000). Retrieved from www.uneco.org . 

United Nations Educational Scientific and Cultural Organization (1998). World declaration on 

higher education for the twenty-first century: Vision and action. Adopted by The World 

Conference on Higher Education. Paris: UNESCO. Retrieved from 

http://www.unesco.org/education/educprog/wche/declaration_eng.htm .  

http://unesdoc.unesco.org/images/0018/001898/189825e.pdf
http://unesdoc.unesco.org/images/0018/001832/183249e.pdf
http://unesdoc.unesco.org/images/0013/001373/137333e.pdf
http://unesdoc.unesco.org/images/0013/001318/131854e.pdf
http://www.uneco.org/
http://www.unesco.org/education/educprog/wche/declaration_eng.htm


       
 

WOMEN IN SCIENCE AND TECHNOLOGY IN HIGHER EDUCATION IN GHANA     231 

 

United Nations Educational Scientific and Cultural Organization (1990). Meeting basic learning 

needs: A vision for the 1990s. World Conference on Education for All, 5-8 March, 1990, 

Jomtien, Thailand. Retrieved from http://www.unesco.org/education/pdf/11_92.pdf .   

United Nations International Children Emergency Fund (2013). At a glance: Ghana statistics. 

Retrieved from https://www.unicef.org/infobycountry/ghana_statistics.html. 

University of Ghana (n.d.). Profile. Retrieved from https://www.ug.edu.gh/ 

Unterhalter, E. (2007). Gender, schooling and global social justice. Abingdon, UK: Routledge. 

Unterhalter, E., & North, A. (2010). Assessing gender mainstreaming in the education sector: 

depoliticised technique or a step towards women’s rights and gender equality? Compare: 

A Journal of Comparative and International Education, 40(4), 389-404. 

United States Library of Congress (1994). Society: La Verle Berry, ed. Ghana: A country study. 

Washington: GPO for the Library of Congress, 1994. Retrieved from 

http://countrystudies.us/ghana/. 

Van den Brink, M., Benschop, Y., & Jansen, W. (2010). Transparency in academic recruitment: A 

problematic tool for gender equality? Organization Studies, 31, 1459–1483. 

Van-Stapele, N. (2014). Intersubjectivity, self-reflexivity, and agency: Narrating about ‘self’ and 

‘other’ in feminist research. Women Studies International Forum, 43, 13-21. 

Varin, E., Dionne, M. J., Bernard, M., Lacroix, et S., Riopel, D. (2008). Le génie est une 

profession pour toutes. Dans L., Lafortune, C., Deschênes, M. C., Williamson et P. 

Provencier. Le leadership des femmes en STIM: Sciences, technologies, ingénierie et 

mathématiques, (pp. 117-128). Québec : PUQ, Collection Éducation/Intervention. 

Walby, S. (2011). Is the knowledge society gendered? Gender, Work and Organization, 18(1), 1-

29. 

Walby, S. (1989). Theorizing patriarchy. Sociology, 23(2), 213-234. 

Walker, M. (2015). Imagining STEM higher education futures: Advancing human well-being. 

High Education, 70, 417-425. 

Watt, H. M., Richardson, P. W., & Devos, C. (2012). (How) does gender matter in the choice of a 

STEM teaching career and later teaching behaviours? International Journal of Gender, 

Science and Technology, 5(3), 187-206.  

Weber, M. (1962). Basic concepts in sociology. New York: The Citadel Press. 

http://www.unesco.org/education/pdf/11_92.pdf
https://www.unicef.org/infobycountry/ghana_statistics.html


       
 

WOMEN IN SCIENCE AND TECHNOLOGY IN HIGHER EDUCATION IN GHANA     232 

 

Weiming, T. (2018). The Confucianism. Encyclopedia Britannica. Retrieved from 

https://www.britannica.com/topic/Confucianism. 

Weisgram, E. S., & Diekman, A. (2014). Family-friendly STEM: Perspectives on recruiting and 

retaining women in STEM fields. International Journal of Gender, Science and 

Technology, 8(1), 38-45. 

Wentling, R. M. & Thomas, S. (2009). Workplace culture that hinders and assists the career 

development of women in information technology. Information, Technology, Learning 

and Performance Journal, 25(1), 25-43.West Africa Centre for Excellence (WACCI, 

2014) WACCI Profile. Retrieved from http://www.ug.edu.gh/search/node/WACCI . 

Wheeler-Brooks, J. (2009). Structuration theory and critical consciousness: Potential applications 

for social work practice.  Journal of Sociology and Social Welfare, 36(1), 123-140. 

WACCBIP (n.d.). West African Centre for Cell Biology and Infectious Pathogens. Retrieved from 

https://www.ug.edu.gh/search/node/WACCBIP 

Wilson-Strydom, M. (2015). University access and theories of social justice: Contributions of the 

capabilities approach. Higher Education: The International Journal of Higher Education 

and Educational Planning, 69(1), 143-155. 

Wilson-Strydom, M. (2011). University access for social justice: A capabilities perspective. 

South African Journal of Education, 31(3), 407-418.  

Wolf, S., McCoy, D. C., & Godfrey, E. B. (2016). Barriers to school attendance and gender 

inequality: Empirical evidence from a sample of Ghanaian schoolchildren. Research in 

Comparative and International Education, 11(2), 178-193.). Barriers to school  

World Atlas (2018).  Retrieved from 

https://www.worldatlas.com/webimage/countrys/africa/gh.htm.  

World Bank (2018a). Working for a world free of poverty: Gender Data Portal – Ghana 

http://datatopics.worldbank.org/gender/country/ghana. 

World Bank (2018b). The World Bank in Ghana: Ghana at a glance. Retrieved from 

http://www.worldbank.org/en/country/ghana. 

World Bank (2017). Higher education. https://www.worldbank.org/en/topic/tertiaryeducation. 

World Bank (2016). Working for a world free of poverty. Gender data portal-Ghana. Retrieved 

from  http://datatopics.worldbank.org/gender/country/ghana 

https://www.britannica.com/topic/Confucianism
http://www.ug.edu.gh/search/node/WACCI
http://datatopics.worldbank.org/gender/country/ghana
http://www.worldbank.org/en/country/ghana
https://www.worldbank.org/en/topic/tertiaryeducation
http://datatopics.worldbank.org/gender/country/ghana


       
 

WOMEN IN SCIENCE AND TECHNOLOGY IN HIGHER EDUCATION IN GHANA     233 

 

World Bank (2015).  Gender equality, poverty reduction and inclusive growth (FY 16-23). 

Retrieved from 

http://documents.worldbank.org.proxy.bib.uottawa.ca/curated/en/820851467992505410/p

df/102114-REVISED-PUBLIC-WBG-Gender-Strategy.pdf. 

World Bank (2014a). Science, technology, and skills for Africa’s development. Retrieved from 

https://olc.worldbank.org/content/science-technology-and-skills-africas-development.  

World Bank (2014b). World Bank to Finance 19 Centers of Excellence to Help Transform Science, 

Technology, and Higher Education in Africa. Press Release. Retrieved from 

http://www.worldbank.org/en/news/press-release/2014/04/15/world-bank-centers-

excellence-science-technology-education-africa. 

World Map (2018). Ghana political and educational map. World Map Online  

  1998-2018 1-World, LLC. Academia Maps is a registered trademark. Retrieved from 

https://www.worldmapsonline.com/academia/africa/academia_ghana_physical_map.htm. 

Yardley, A. (2008). Living stories: The role of the researcher in the narration of life. Forum: 

Qualitative Social Research, 9(3), Art. 3. 

Yin, R. (2009). Case study research: Design and method (4th edition). Thousand Oaks California: 

Sage Publications. 

Yin, R. (2003). Case study research: Design and methods. (3rd edition).Thousand Oaks, Calif.: 

Sage Publications. 

Yusif, H. & Ofori-Abebres, G. (2017). Admission path, family structure and outcomes in Ghana’s 

public universities: Evidence from KNUST students enrolled in the social sciences. 

Higher Education. DOI 10.1007/s10734-017-0110-8 

Zander, L., Wolter, I., Latsch, M., & Hannover, B. (2015). Qualified for teaching physics? How 

prospective teachers perceive teachers with a migration background –and how it’s really 

about “him” or “her”. International Journal of Gender, Science and Technology, 7(2), 

255-279. 

http://documents.worldbank.org.proxy.bib.uottawa.ca/curated/en/820851467992505410/pdf/102114-REVISED-PUBLIC-WBG-Gender-Strategy.pdf
http://documents.worldbank.org.proxy.bib.uottawa.ca/curated/en/820851467992505410/pdf/102114-REVISED-PUBLIC-WBG-Gender-Strategy.pdf
http://www.worldbank.org/en/news/press-release/2014/04/15/world-bank-centers-excellence-science-technology-education-africa
http://www.worldbank.org/en/news/press-release/2014/04/15/world-bank-centers-excellence-science-technology-education-africa
https://www.worldmapsonline.com/academia/africa/academia_ghana_physical_map.htm


       
 

WOMEN IN SCIENCE AND TECHNOLOGY IN HIGHER EDUCATION IN GHANA     234 

 

LIST OF APPENDICES 

Appendix 1: Sample Formal Letter 

 

 

          November 28, 2016 

 

 

 

Dear Dr. X, 

It was a pleasure talking to you today. As a follow up to our conversation, I am writing to send you 

a formal request for approval to conduct a research at your centre (xxxxxx). This approval letter is 

required to allow me to submit an application to the University of Ottawa’s Research Ethics Board 

for approval to conduct my doctoral dissertation research.  

I am planning to conduct a research about women in sciences. The title of my dissertation is: 

“Challenging gender disparities in African higher education: A case study in three science and 

technology centres in Ghana”. I will be conducting a mixed methods research about the 

experiences of female students, faculty, administrators and staff at your centre.  I will count on 

your assistance in doing this study. 

I will be very grateful if you can send me a formal letter to the following email address: xxxxx to 

allow me to proceed with my Ethics Certificate issue here at the University of Ottawa. Please do 

not hesitate to contact me should you require further information. 

Best regards, 

 

Signature
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Appendix 2:  Policies and Plans: Gender and Tertiary Education in Ghana 

Name Date Background Purpose/Justification 

 

SOURCE 

NATIONAL POLICIES 

Science Mathematics & 

Technology Education 

Program 

1987 To continue to promote the access to and 

participation of women and girls in 

education, science and technology, being 

convinced that science and technology 

are crucial for modernization, 

industrialization and socio-economic 

development 

Designed to address the gender 

imbalance and misconception about 

girls’ participation in Science, 

Technology and Mathematics 

Education. The ultimate goal of the 

program was to achieve the target of 

30% of female students at the tertiary 

level taking up science, mathematics 

and technology related courses. 

Permanent Mission 

of Ghana to the 

United Nations 

Website. 

National Science, 

Technology and 

Innovation Policy 

2010 After its independence in 1957, Ghana 

aspired for a rapid social and economic 

development using knowledge and tools 

derived from Science and Technology (S 

& T). However, many years passed and 

there has not been much progress in 

ensuring that Science, Technology, and 

Innovation drove socio-economic 

The main objective of the national 

science, technology and innovation 

policy is to advance, insights, tools, 

and practices derived from science and 

technology will be applied in all 

ministries, departments and agencies, 

indeed in all sectors for social and 

economic development. S & T will be 

Ministry of 

Environment, 

Science, and 

Technology  

(MEST) Website 
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Name Date Background Purpose/Justification 

 

SOURCE 

activities. The creation of the Ministry of 

Environment, Science and Technology in 

the third republic, which began as the 

Ministry of Industry, Science and 

Technology, the promotion, management, 

coordination  and harmonization of S&T 

policies and institutions that were finally 

mainstreamed into Ghana’s government 

machinery. 

the driver to the achievement of 

sectoral goals, objectives, and 

programs. All ministries will be 

expected to have Science Technology 

and Innovation desk offices to work in 

cooperation with the MEST to ensure 

that sector programs and activities are 

indeed driven by S & T programs. 

Education Strategic 

Plan 

2010-2020 

2010 The current plan builds upon its four 

predecessors and upon earlier visionary 

strategies such as “free Compulsory 

Universal Basic Education” (fCUBE), 

the policy of decentralization, etc... It 

describes the main changes that took 

place in the education sector between 

2002 and 2008, i.e., the first six years of 

the previous strategic plan, Education 

Strategic Plan (ESP) 2003 – 2015. The 

goals were grouped into the following 

four areas of focus: 

The objectives of this new strategic 

plan are:  (1) improve equitable access 

to, and participation in quality 

education at all levels; (2) bridge 

gender gap in access to education; (3) 

improve access to quality education for 

people with disability; (4) mainstream 

issues of population, family life, 

gender, health, human rights and 

environment in the curricular at all 

levels; (5) improve quality of teaching 

and learning; (6) promote Science and 

Ministry of 

Education (MoE) 

Website 
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Name Date Background Purpose/Justification 

 

SOURCE 

1. Access to Education 

2. Quality of Education 

3. Education Management 

4. Science, Technology, and TVET. 

technical education at all levels;  (7) 

strengthen links between tertiary 

education and industry; and (8) 

improve management of education 

service delivery. 

National Gender Policy 2015 Ghana’s goals towards achieving gender 

equality and women empowerment are 

guided by the 1992 Constitution, the 

targets in National Development 

Frameworks (NDF) (past and present), 

and the commitments to International 

Frameworks and Instruments on human 

rights, social protection, good governance 

and accountability for development with 

emphasis on the rights of women, men 

and children.  After the Beijing 

Conference in 1995, the National Council 

on Women and Development (NCWD) 

formulated    guidelines for the promotion 

of Gender equality, rights, and 

opportunities for women. 

The National Gender Policy (2015) 

provides broad policy guidelines, 

strategies and institutional framework 

to operationalize government’s 

commitments for achieving gender 

equality and women’s empowerment 

targets in its national vision of “A 

stable, united, inclusive and 

prosperous country with opportunities 

for all”. The policy framework will 

enable all stakeholders to have a 

common understanding of the issues 

and strategies for addressing gender 

inequality and issues of social 

injustice. Gender, Children, and Social 

Protection. 

The Website of the 

Ministry of 

Gender, Child and 

Social Protection 

(MoGCSP). 
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Name Date Background Purpose/Justification 

 

SOURCE 

UNIVERSITY POLICIES  

University of Ghana (Legon) 

Centre for Gender 

Studies and Advocacy 

(CEGENSA) 

2005 To address the issue of gender inequality 

at the University of Ghana, the Council 

of the University established the Centre 

for Gender Studies and Advocacy 

(CEGENSA) in 2005 as an outlet and 

space for the University community to 

access policy, resources, and information 

related to gender issues. CEGENSA was 

inaugurated in 2006. 

The goals of the Centre for Gender 

Studies and Advocacy (CEGENSA) 

are to institutionalize gender, promote 

research on gender issues; provide 

documentation on, and dissemination 

of, gender-related research; provide 

services to faculty to meet some of the 

unique needs of female staff and 

students; and promote advocacy and 

initiate policies on gender in the 

University. 

CEGENSA’s 

Website. 

Sexual Harassment 

Policy 

2009 Ghanaian universities are grappling with 

the issue of sexual harassment on the 

campus. Consequently, the sexual 

harassment policy has been formulated 

by the University of Ghana as a response 

to that challenge.  

The aim of the policy is to oppose 

sexual abuse by taking steps to prevent 

sexual harassment and abuse; respond 

promptly and effectively to reports of 

sexual harassment and sexual abuse, 

and to administer appropriate 

disciplinary measures when a violation 

is found to have occurred. 

University of 

Ghana’s Website. 
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Name Date Background Purpose/Justification 

 

SOURCE 

Strategic Plan 2014-

2024 

2013 The University of Ghana has undergone 

significant transformations since the 2006 

review of the processes, outputs, and 

outcomes in the pursuit of its core 

mission. The current strategic plan 

derived from the previous plan that 

covered the period of 2001 to 2011. The 

objective of the previous strategic plan 

has been to produce world class human 

resources. 

The goals of the Strategic Plan 2014-

2014 are to increase the numbers of 

graduate students, expand the total 

number of distance education, increase 

the number of faculty members; 

support all department and colleges to 

develop strong research units; expand 

physical infrastructure, and develop 

management capacities. 

Collected from the 

WACCBIP 

Secretariat. 

Gender Policy 

(Awaiting Approval) 

Daft This policy is in response to research that 

confirms that the University of Ghana is a 

gendered institution. This is evident in 

terms of the unequal representation of 

males and females in the student 

population, and in teaching, 

administrative and governance positions. 

Research findings also indicate that the 

formal and informal policies and 

practices of the university have a 

differential impact on men and women. 

The aim of the policy is to achieve a 

gender equitable environment that is 

inclusive and supportive of both males 

and females; enables optimal 

productivity; engages both males and 

females in decision making; harnesses 

women and men’s diverse skills, 

perspectives and knowledge; and 

values diverse perspectives. 

 

Collected from the 

Director of 

CEGENSA. 
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Name Date Background Purpose/Justification 

 

SOURCE 

The University is committed to 

addressing this situation by providing 

equal opportunity to all its current and 

prospective employees, students, interns, 

teaching assistants regardless of gender 

Kwame Nkrumah University of Science and Technology (KNUST) 

Sexual Harassment 

Policy 

Draft KNUST adheres to the principles and 

traditions of academic freedom and 

recognizes that these freedoms must be in 

the balance with the rights of others, 

including the right of individuals not to 

be sexually harassed. It is understood that 

the principles of academic freedom allow 

topics of all types, including those with 

sexual content, to be part of courses, 

lectures, and other academic pursuits.  

The University seeks to create a 

peaceful and cordial atmosphere 

devoid of sexual harassment of any 

form. The University abhors all forms 

and manifestations of sexual 

harassment and will take the necessary 

steps to correct the situation. 

 

Collected from the 

University Quality 

Assurance Unit. 

Equality & Diversity 

Policy 

Awaiting 

Approval 

Commitment to inclusiveness to support 

teaching, learning, research, 

administration, and student support 

services. 

Avoid all forms of discrimination and 

promote fairness, dignity, and respect. 

Collected from 

KNUST Quality 

Assurance Unit 

Ethics Policy Draft Main guideline for ethical issues Set the standard of behaviour for all Collected from 



       
 

WOMEN IN SCIENCE AND TECHNOLOGY IN HIGHER EDUCATION IN GHANA     241 

 

Name Date Background Purpose/Justification 

 

SOURCE 

staff and students. The policy 

principles include Excellence, 

Diversity, Equal Rights; Integrity, and 

Stewardship. 

KNUST Quality 

Assurance Unit 

Corporate Strategic 

Plan 2016-2025 

2016 Commitment to continuously improve in 

all areas: teaching, research, 

entrepreneurship, and service. 

Ensure an environment of 

understanding and respect for cultural 

diversity and equal opportunity among 

staff and students, i.e., Leadership in 

Innovation and Technology; Culture of 

Excellence; Diversity and Equal 

Opportunity for All; Integrity and 

Stewardship. Establishment of 

Strategic Plan Implementation 

Committee. 

Collected from 

KNUST Quality 

Assurance Unit 
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Appendix 3:  Data Collection, Rationale, Sources and Analysis 

Questions Type Rationale Data Sources Analysis 

What gendered 

affirmative action and 

gender mainstreaming 

policies and 

procedures for S&T 

education have been 

formulated and 

implemented in Ghana 

in general, and at the 

various educational 

institutions in 

particular? 

 

 Policy documents 

 One-on-one interviews 

 Provide baseline data on 

policies instituted to 

address gender issues in the 

selected centres if any.  

 Procedures used to attract 

and retain more females 

into S&T programs at the 

graduate level.  

  

 Respective  

 Government 

Websites 

 Universities’’ 

Websites 

 centres-WACCI, 

WACCBIP and 

RWESCK 

 In-depth portrait of the 

case (Creswell, 2013; 

Stake, 2006). 

 Qualitative thematic 

analysis to interpret the 

participants’ 

experiences and 

perceptions (Maxwell, 

2013) to identify 

patterns and themes 

facilitated by Nvivo. 

 Comparison of various 

sources (Stake, 2006; 

Yin, 2009). 

What are the 

experiences of women 

in the S&T fields in 

Ghana and to what 

extent have they been 

affected by policies 

 Semi-structured one-

on-one interviews. 

 

 I focused on the factors that 

hindered and the challenges 

women face in pursuit of 

higher education. as well as 

factors that favored 

women’s access and 

 Female students 

 Female faculty 

 Administrators 

 Qualitative thematic 

analysis to identify 

gender practices and 

procedures as well as 

experiences (Maxwell, 

2013) to identify 
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Questions Type Rationale Data Sources Analysis 

and procedures? 

 

participation in S&T  

 These provided relevant 

information on the current 

institutional structures and 

provided recommendation 

on how to improve the 

situation if needed. 

patterns and themes 

facilitated by Nvivo. 

 Triangulation of 

various sources (Stake, 

2006; Yin, 2009). 

What are participants’ 

perceptions of the 

policies and 

procedures and the 

status of girls and 

young women vis à 

vis S&T education 

overall? 

 

Semi-structured one-

on-one interviews. 

 

The interviews helped 

determine the participants’ 

views and shed lights on their 

overall views on their status 

as scientists and technologists  

 Female students 

 Female faculty 

 Administrators 

 Qualitative thematic 

(Maxwell, 2013) 

facilitated by Nvivo. 

 Triangulation of various 

sources (Stake, 2006; 

Yin, 2009). 
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Appendix 4:  Invitation to Participate in a Doctoral Research Project 

 

 

Date: ……. 

 

Dear Participant,  

 

 

 

 

Université d’Ottawa 

Faculté d’éducation 

 

 

 

 

University of Ottawa 

Faculty of Education 

 

 

 

 

 

 

 

 

 

 

 

 

You are invited to participate in a research study entitled Women in 

science and technology in higher education in Ghana: Policy 

environments and experiences. My name is (name removed), and I am 

doctoral student specializing in Leadership, Evaluation, Curriculum and 

Policy Studies in the Faculty of Education at the University of Ottawa, 

Canada.  

Purpose: The purpose of this study is to learn more about women’s 

experiences in science and technology fields in Ghana and the extent to 

which they have been affected by policies and procedures. The study will 

examine aspects of academic and professional life including access, 

participation, and achievements as well as aspects of the personal lives of 

women related to their studies and careers in the Africa Centres of 

Excellence (ACE) program in Ghana.  A series of one-on-one interviews 

will be conducted to elicit the experiences of female graduate students 

and/or female faculty and administrators in the ACE Program and their 

perception of their current status and the status of girls/young women vis 

à vis science and technology education overall. 

Participation: Your participation will consist essentially of one audio-

recorded interview session lasting approximately 45 minutes. The 

interview will be scheduled for a date, time and location that are 

convenient for you.  

Risks: Since your participation in the study will entail responding to 
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Tel/Tél : 613-562-5804 

Fax/Téléc : 613-562-5144 

 

145, Jean-Jacques Lussier 

Ottawa ON K1N 6N5 

Canada 

 

www.education.uOttawa.ca 

 

 

 

 

 

 

 

 

 

 

 

 

questions related your academic and professional life, and related aspects 

of your personal life history, it may cause you to feel that you are sharing 

personal reflections and insights. Please receive my assurance that every 

effort will be made to respect your personal reflections in the writing and 

reporting of the research. Should you experience psychological distress 

during or after the interview, the following contact persons at the 

respective ACEs can be contacted for referral to the respective university 

health centres: (name removed) can be reached at (phone number 

removed) at (removed) can be reached at (email address removed). 

Benefits: Your participation in this study will generate knowledge on the 

factors that impede and /or enhance women’s efforts to pursue advanced 

degrees in science and technology, as well as the experiences of women 

who are currently enrolled or who are teaching or are administrators in 

the ACE science and technology graduate programs in Ghana. Evidence 

attained through my research will also provide information for policy 

making, with regard to the promotion of women’s enrolment in graduate 

science and technology programs in Ghana and elsewhere in Africa. 

Confidentiality and Anonymity: Please receive my assurance that the 

information you will share will remain strictly confidential. Your 

anonymity will be protected by codes and pseudonyms. In rare cases due 

to the limited number of the pool of participants, it may be difficult to 

conceal the participant’s identity. In such eventuality, you will be given 

the opportunity at the beginning of the interview to withdraw if you 

foresee any repercussions. The contents will be used only for the 

researcher’s Doctoral Dissertation. 

Conservation of data: The audio recordings and transcripts will be kept 

in a secure manner on a password protected computer. Hard copies of the 

transcripts will be kept in a locked filing cabinet. The data will be 
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destroyed after five years. 

Voluntary participation: You are under no obligation to participate, and 

if you choose to participate, you may withdraw from the study at any 

time and/or refuse to answer any questions. If you choose to withdraw, 

all data gathered by the time of withdrawal will be destroyed. 

Should you have any questions concerning this research study, you may 

contact me at any time by phone at (removed) or by e-mail at (removed). 

As part of the requirements for a Ph.D. degree in Leadership, Evaluation, 

Curriculum, and Policy Studies, I will conduct research under the 

supervision of Prof. Richard Maclure. You may contact (removed) by 

phone at (removed) or by email at (removed). 

This study has been reviewed and received ethics clearance through the 

University of Ottawa’s Research Ethics Board 550 Cumberland Street, 

Room 154, (613) 562-5387 or ethics@uottawa.ca. Please contact me at 

(phone number removed) if you are interested in participating in this 

study. 

Sincerely,  

 

(Signature and name removed) 

  

 

mailto:enorg047@uottawa.ca
mailto:Suurtamm@uottawa.ca
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Appendix 5:  Interview Protocol - Students 

 

PERSONAL DATA 

Name:                      __________________________________________________________________ 

Nationality:             __________________________________________________________________ 

Age:                         20-24  ☐  25-29 ☐  30-34 ☐  35-39 ☐  40-44 ☐  45-49 ☐  50-over ☐ 

ACE:                         WACCI       ☐        WACCBIP      ☐        RWESCK          ☐ 

Program of Study:     _____________ ____________________________________________________ 

Level of study:         Master’s      ☐       Doctoral           ☐       Postdoctoral        ☐     Other         ☐ 

Year of Study:          First             ☐       Second             ☐         Third                 ☐          Fourth       ☐ 

Funding: Do you have a scholarship?                 YES ☐     NO  ☐    N/A    ☐ 

If not, how are funding your studies?                  Personal     ☐      Family   ☐ 

Name of undergraduate institution:      __________ _________________________________________ 

Was it a public or private institution?                        Public       ☐    Private     ☐ 

Was the institution in a rural or an urban area?          Rural        ☐    Urban      ☐ 

 

STUDENTS 

1) Tell me about your experiences gaining access to science and technology programs as an 

undergraduate and a graduate student? 

 What factors impeded your recruitment, retention and achievement in graduate science and 

technology programs? What  are  the  obstacles  that  Ghanaian  females  perceive  in  

pursuing  tertiary  degrees in STEM disciplines? 

 What factors have been favorable to your recruitment, retention and achievement in science 

and technology programs? 

2) What policies and procedures have been put in place to overcome the problem of gender 

disparity in science and technology programs in Ghana? Do you know what the University is 

doing in support of females in S&T? Are there policies governing female's participation in  

S&T disciplines? 
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 To what extent have these policies and procedures succeeded, or failed? 

 What do you think about gender affirmative action policies? 

 What are your views on gender mainstreaming in science and technology programs in 

higher education? 

3) What have been your experiences as a student in science and technology programs? 

4) What are your perspectives concerning factors that affect girls’ relative interest and pursuit of 

studying science and technology education in higher education today? 

5) What are your perceptions of the status of girls and young women vis-à-vis science and 

technology education overall? 

 

Comments and suggestions on how to address the issue of gender inequality in S&T 

programs at the graduate levels in Ghana and elsewhere in Africa 
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Appendix 6:  Interview Protocol - Instructors 

1) Tell me about your experiences gaining access to science and technology fields as a student and 

as an instructor? 

 What factors impeded your recruitment, retention and achievement as a faculty member in 

science and technology education? 

 What factors have been favorable to your recruitment, retention and achievement in science 

and technology programs? 

2) What policies and procedures have been put in place to overcome the problem of gender 

disparity in science and technology teaching profession? 

 To what extent have these policies and procedures succeeded, or failed? 

 What do you think about gender affirmative action policies? 

 What are your views on gender mainstreaming in science and technology programs in 

higher education in Ghana? 

3) What have been your experiences as a female student, instructor and/or administrator in science 

and technology programs? 

4) What do you see as the biggest challenges Ghanaian faculty face in higher education? 

5) What are your perceptions of the status of girls/young women vis-à-vis science and technology 

education overall? 

 

Comments and suggestions on how to address the issue of gender inequality in S&T 

programs at the graduate levels in Ghana and elsewhere in Africa 
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Appendix 7:  Interview Protocol-Administrators 

1) What policies and procedures have been put in place to overcome the problem of gender 

disparity in science and technology programs? 

 What gendered affirmative action policies and procedures for science and technology 

education have been formulated in Ghana? 

 Do you have gender mainstreaming in your programs, procedures and policies? 

 If so, how have they been implemented and to what extent have they been effective? 

2) Before policies have been formulated has there been any consciousness-raising of gender 

issues? If so, what type of consciousness-raising method has been used (workshop, advocacy 

etc..?) 

3) To what extent have these policies and procedures succeeded, or failed? 

 What challenges have you faced trying to implement these policies? 

 If any, how have they been overcome? 

4) What have been your experiences as a female student, instructor and/or administrator in science 

and technology programs? 

5) What are your perceptions of the status of girls/young women vis-à-vis science and technology 

education overall? 

 

Comments and suggestions on how to address the issue of gender inequality in S&T 

programs at the graduate levels in Ghana and elsewhere in Africa
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Appendix 8:  Dissertation Timetable 
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S
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Finalize thesis proposal  and conduct thesis 

seminar 

                                

Apply and receive ethics certificate from 

uOttawa 

                                

Collect and analyse policy documents                                 

Recruit participants                                 

Conduct one-on-one interviews-Legon                                 

Transcribe and share data with participants for 

feedback 

                                

Conduct one-on-one interviews-KNUST                                 

Transcribe and share data with participants for 

feedback 

                                

Read, Reread data and code data                                 

Data analysis, interpretation and triangulation                                 

Write interim reports                                 

Draft dissertation                                 

Submit to committee members: 

Discuss/Revise/Edit 

                                

Dissertation submission to Graduate School                                 
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Office for formal evaluation 

Dissertation defence, final revisions and 

submission 
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Appendix 9:  Coding the Case Study (Using a Multiple Case Approach) 

Adaptation (Creswell, 2013, p. 209) 

 

 

 

 

 

 

 

 

 

 

 

In-Depth Portrait of 

Cases 

Case Context Case 

Description 

Within-Case 

Themes Analysis 

Cross-Case 

Theme Analysis 

Assertions and  

Generalization

s 

WAC

C
 

I 

WACCBIP RWESCK 

WACCBIP 

Themes 

WACCI 

Themes 

RWESCK 

Themes 

Similarities Differences 
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Appendix 10: Approval Letter - WACCI 

 

 

 

WACCI West Africa Centre for Crop Improvement 

University of Ghana, Legon 

College of Basic and Applied Sciences (CBAS) xxxxxx. 

PMB LG 30, LEGON, Accra, GHANA 

Telephone: 233-307-079427 Email: info@wacci.edu.gh 

December 1, 2016 

 
 

 
 

Dear (name removed), 

 

RESEARCH VISIT: (name removed) 

 

With reference to your letter dated November 22nd 2016, I write to approve your request to conduct a research 

project at West Africa Centre for Crop Improvement (WACCI), University of Ghana, Legon on the topic 

"Challenging gender disparities in African higher education: A case study in three science and technology 

centers in Ghana". 

 

Dr. Daniel Dzidzienyo, (copied), The Deputy Centre Leader, ACE Project, will host you during your visit  

  

 
 

Yours sincerely, 
 
(Signature removed) 

 

Prof. Eric Danquah  

Director, WACCI 

 

 

cc: Dr. Daniel Dzidzienyo 

 

 Mrs. Jennifer Saint-Acquaye Programme Manager

rm 
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Appendix 11:  Approval Letter – WACCBIP 

 

 

 

November 29, 2016 

 

Dear (name removed), 

 

APPROVAL TO CONDUCT RESEARCH AT WACCBIP 

 

 

I write to inform you that you have been granted approval to conduct your research at the West 

African Centre for Cell Biology of Infectious Pathogens (WACCBIP), University of Ghana. 

 

It  is  my  understanding  that  you  will  be  conducting  a  mixed  methods  research  about  the experiences of female 

students, faculty, administrators and staff at WACCBIP. 

 

We look forward to meeting you.  

 

Yours sincerely, 
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Appendix 12: Approval Letter - RWESCK 

 

 

 

 

 
 

COLLEGE OF ENGINEERING 
KWAME NKRUMAH UNIVERSITY OF SCIENCE AND TECHNOLOGY 

Office of the Provost 
Kumasi, Ghana West Africa 

Tel: xxxxxx Fax xxxxxxx 

E-mail: xxxxxx 

 

Our Ref: CoE-RO/CONT/ 5 Date: 20th December, 2016 

 
 

RWESCK-KUMASI 

 
Dear (name removed) 

 
Re: PERMISSION TO CONDUCT RESEARCH AT THE RWESCK 

 
I write with reference to your letter number CE/ACE RWESCK/94 on the above-stated 

subject-matter dated 6th   December, 2016.  The Provost has granted permission for 

(name removed),  a  PhD  student  of  the  University  of  Ottawa,  Canada  to commence her 
research at the Centre. 

 
 
 

Yours sincerely 
 

 

 

Registrar / University Solicitor 
 

COLLEGE OF ENGINEERING 

 
cc:  

mailto:provost.coe@knust.edu.gh
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Appendix 13:  Ethics Certificate – University of Ottawa 

Université d’Ottawa     University of Ottawa 

Bureau d’éthique et d’intégrité de la recherche                           Office of Research Ethics and Integrity 

 

 

Ethics Approval Notice 

 

Social Sciences and Humanities REB 

 

Principal Investigator / Supervisor / Co-investigator(s) / Student(s) 

First Name Last 

Name 

Affiliation Role

Richard             Maclure                          Education Supervisor

(removed)                       Education Student Researcher

File Number: 04-17-04

 

Type of Project: PhD Thesis 

Title: Women in science and technology in higher education in Ghana: Policy environments and 

experiences

Approval Date (mm/dd/yyyy) Expiry Date (mm/dd/yyyy) Approval Type

 

05/12/2017                                                                           05/11/2018                                                 

Approval 

 

Special Conditions / Comments: 

N/A
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Université d’Ottawa     University of Ottawa 

Bureau d’éthique et d’intégrité de la recherche                           Office of Research Ethics and Integrity 

 

This is to confirm that  the University of Ottawa  Research  Ethics  Board identified  above,  which 

operates in accordance with the Tri-Council Policy Statement (2010) and other applicable laws and 

regulations in Ontario, has  examined  and  approved  the  ethics  application  for  the  above  named  

research  project.  Ethics  approval  is valid  for  the  period  indicated  above  and  subject  to  the  

conditions  listed  in  the  section  entitled  “Special Conditions / Comments”. 

 

During the course of the project, the protocol  may not  be modified without  prior written approval 

from the REB except when necessary to remove participants from immediate endangerment or when 

the modification(s) pertain  to  only  administrative  or  logistical  components  of  the  project  (e.g.,  

change  of  telephone  number). Investigators must also promptly alert the REB of any changes which 

increase the risk to participant(s), any changes which considerably affect the conduct of the project, all 

unanticipated and harmful events that occur, and  new  information  that  may  negatively  affect  the  

conduct  of  the  project  and  safety  of  the  participant(s). Modifications  to  the  project,  including  

consent  and  recruitment  documentation,  should  be  submitted  to  the Ethics    Office    for    

approval    using    the    “Modification    to    research    project”    form    available    at: 

https://research.uottawa.ca/ethics/forms. 

 

Please  submit  an  annual  report  to  the  Ethics  Office  four  weeks  before  the  above-referenced  

expiry  date  to request a renewal of this ethics approval. To close the file, a final report must be 

submitted.   These documents can be found at: https://research.uottawa.ca/ethics/forms. 

 

If you have any questions, please do not hesitate to contact the Ethics Office at extension xxxx or by e-

mail at: ethics@uOttawa.ca. 

 

Signature: 

(Signature removed) 

Protocol OfficerEthics in Research 

For (name removed), Social Sciences and Humanities REB 
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Appendix 14:  Consent Form – WACCI Students 

 

Doctoral Dissertation Research Consent Form – Students-WACCI 

 

 

 

 

 

Université d’Ottawa 

Faculté d’éducation 

 

 

 

 

University of Ottawa 

Faculty of Education 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Name of Supervisor: Prof. Richard Maclure 

Faculty of Education, University of Ottawa 

Telephone: (removed) / Email: (removed) 

 

Name of Student: (removed) 

Faculty of Education, University of Ottawa 

Telephone: (removed); Email: (removed) 

 

Invitation to Participate: I am invited to participate in the research 

study entitled Women in science and technology in higher education in 

Ghana: Policy environments and experiences conducted by (removed) 

for the Doctoral Dissertation.  

 

Purpose of the Study: I understand that the purpose of the study is to 

learn more about women’s experiences with regard to access, retention 

and success in science and technology fields in Ghana and the extent 

to which they have been affected by gender policies and procedures 

through a series of semi-structured  one-on-one interviews to elicit the 

experiences of a cohort of African women in three Africa Centres of 

Excellence (ACE) Program namely: WACCI, WACCBIP & 

RWESCK, in Ghanaian university departments. My participation will 

help identify and assess the factors that they have had to overcome to 

enter and succeed in graduate studies in science and technology 

programs as students, instructors or administrators. 
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Tel/Tél : 613-562-5804 

Fax/Téléc : 613-562-5144 

 

145, Jean-Jacques Lussier 

Ottawa ON K1N 6N5 

Canada 

 

www.education.uOttawa.ca 

 

 

 

 

 

 

 

 

 

 

 

Participation: My participation will consist essentially of one audio-

recorded interview session of approximately 45 minutes.  The 

interview has been scheduled for a date, time and location that are 

convenient for me.  

 

Risks: Since my participation in the study will entail responding to 

questions related my academic and professional life, and related 

aspects of my personal life history, it may cause me to feel that I am 

sharing personal reflections and insights.  I received assurance from 

the researcher that every effort will be made to respect my personal 

reflections in the writing and reporting of the research. - Participation: Your participation will consist essentially of one audio-recorded interview session lasting approximately 45 minutes. The interview will be scheduled for a date, time and location that are convenient for you. 

 

Benefits: I will receive no direct benefit from my participation in this 

study, but my participation may help in creating awareness about 

women in science and technology. I may also find it personally helpful 

to talk about my experiences. My participation in this study will 

generate knowledge on the factors that impede and /or enhance 

women’s efforts to pursue advanced degrees in science and 

technology, as well as the experiences of those women who are 

currently enrolled or who are teaching or are administrators in the 

ACE science and technology graduate programs in Ghana. Evidence 

attained through this research will also provide information for policy 

making as this relates to the promotion of women’s enrolment in 

graduate science and technology programs in Ghana and elsewhere in 

Africa. 

 

Confidentiality and Anonymity: I have received assurance from the 

researcher that the information I will share will remain strictly 

confidential. The contents will be used only for the researcher’s 

doctoral dissertation.  
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Conservation of data: The audio recordings and transcripts will be 

kept in a secure manner on a password protected computer. Hard 

copies of the transcripts will be kept in a locked filing cabinet. The 

data will be destroyed after five years.   

 

Voluntary Participation: I am under no obligation to participate, and 

if I choose to participate, I may withdraw from the study at any time 

and/or refuse to answer any questions. If I choose to withdraw, all data 

gathered until the time of withdrawal will be destroyed. Should you 

experience any psychological distress during or after the interview, 

please contact (removed) for referral to the health service centre at 

Legon.  

 

Acceptance: I, __________________________, agree to participate in 

the above research study conducted by (removed) of the Faculty of 

Education under the supervision of Prof. Richard Maclure. I 

understand that by accepting to participate, I am in no way waiving my 

right to withdraw from the study.     

 

☐ I AGREE to have the data used for completion of the researcher’s 

doctoral dissertation. 

 

If I have any questions about the study, I may contact the student 

and/or the professor at the numbers mentioned above. 

 

If I have any ethical concerns regarding my participation in this study, 

I may contact the Protocol Officer for Ethics in Research, University 

of Ottawa, 550 Cumberland Street, Room 154, (613) 562-5387 or 

ethics@uottawa.ca. There are two copies of the consent form, one of 

which is mine to keep.  
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Please check one: 

 

 I agree to have my identity associated with the interview data 

collected 

 

 I prefer that my identity remains anonymous  

 

Participant's signature: _____________ Date:  ____________ 

 

Researcher's signature: ______________ Date: _____________ 
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Appendix 15:  Consent Form – WACCBIP Students 

 

 

 

Doctoral Dissertation Research Consent Form – Students-

WACCBIP 

 

 

 

 

 

Université d’Ottawa 

Faculté d’éducation 

 

 

 

 

University of Ottawa 

Faculty of Education 

 

 

 

 

 

 

 

 

 

 

 

 

 

Name of Supervisor: Prof. Richard Maclure 

Faculty of Education, University of Ottawa 

Telephone: (removed) / Email: (removed) 

 

Name of Student: (removed)  

Faculty of Education, University of Ottawa 

Telephone: (removed) / Email: (removed) 

 

Invitation to Participate: I am invited to participate in the research 

study entitled Women in science and technology in higher education in 

Ghana: Policy environments and experiences conducted by (removed) 

for her Doctoral Dissertation.  

 

Purpose of the Study: I understand that the purpose of the study is to 

learn more about women’s experiences with regard to access, retention 

and success in science and technology fields in Ghana and the extent 

to which they have been affected by gender policies and procedures 

through a series of semi-structured  one-on-one interviews to elicit the 

experiences of a cohort of African women in three Africa Centres of 

Excellence (ACE) Program namely: WACCI, WACCBIP & 

RWESCK, in Ghanaian university departments. My participation will 

help identify and assess the factors that they have had to overcome to 

enter and succeed in graduate studies in science and technology 

programs as students, instructors or administrators. 

. 

mailto:Suurtamm@uottawa.ca
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Tel/Tél : 613-562-5804 

Fax/Téléc : 613-562-5144 

 

145, Jean-Jacques Lussier 

Ottawa ON K1N 6N5 

Canada 

 

www.education.uOttawa.ca 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Participation: My participation will consist essentially of one audio-

recorded interview session of approximately 45 minutes.  The 

interview has been scheduled for a date, time and location that are 

convenient for me.  

 

Risks: Since my participation in the study will entail responding to 

questions related my academic and professional life, and related 

aspects of my personal life history, it may cause me to feel that I am 

sharing personal reflections and insights.  I received assurance from 

the researcher that every effort will be made to respect my personal 

reflections in the writing and reporting of the research. - Participation: Your participation will consist essentially of one audio-recorded interview session lasting approximately 45 minutes. The interview will be scheduled for a date, time and location that are convenient for you. 

 

Benefits: I will receive no direct benefit from my participation in this 

study, but my participation may help in creating awareness about 

women in science and technology. I may also find it personally helpful 

to talk about my experiences. My participation in this study will 

generate knowledge on the factors that impede and /or enhance 

women’s efforts to pursue advanced degrees in science and 

technology, as well as the experiences of those women who are 

currently enrolled or who are teaching or are administrators in the 

ACE science and technology graduate programs in Ghana. Evidence 

attained through this research will also provide information for policy 

making as this relates to the promotion of women’s enrolment in 

graduate science and technology programs in Ghana and elsewhere in 

Africa. 

 

Confidentiality and Anonymity: I have received assurance from the 

researcher that the information I will share will remain strictly 

confidential. The contents will be used only for the researcher’s 

doctoral dissertation.  
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Conservation of data: The audio recordings and transcripts will be 

kept in a secure manner on a password protected computer. Hard 

copies of the transcripts will be kept in a locked filing cabinet. The 

data will be destroyed after five years.   

 

Voluntary Participation: I am under no obligation to participate, and 

if I choose to participate, I may withdraw from the study at any time 

and/or refuse to answer any questions. If I choose to withdraw, all data 

gathered until the time of withdrawal will be destroyed.  

 

Acceptance: I, __________________________, agree to participate in 

the above research study conducted by (removed) of the Faculty of 

Education under the supervision of Prof. Richard Maclure. I 

understand that by accepting to participate, I am in no way waiving my 

right to withdraw from the study.     

 

☐ I AGREE to have the data used for completion of the researcher’s 

doctoral dissertation. 

 

If I have any questions about the study, I may contact the student 

and/or the professor at the numbers mentioned above. 

 

If I have any ethical concerns regarding my participation in this study, 

I may contact the Protocol Officer for Ethics in Research, University 

of Ottawa, 550 Cumberland Street, Room 154, (613) 562-5387 or 

ethics@uottawa.ca 

 

Should I experience any psychological distress during or after the 

interview, I will contact (name and address removed) (WACCBIP) for 

referral to the health services centre at Legon. There are two copies of 

the consent form, one of which is mine to keep. Please check one: 
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 I agree to have my identity associated with the interview data 

collected 

 

 I prefer that my identity remains anonymous  

 

Participant's signature: _______________ Date:  ____________ 

 

Researcher's signature: _____________ ___Date: _____________ 
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Appendix 16:  Consent Form RWESCK Students 

 

 

Doctoral Dissertation Research Consent Form – Students-

RWESCK 

 

 

 

 

 

Université d’Ottawa 

Faculté d’éducation 

 

 

 

 

University of Ottawa 

Faculty of Education 

 

 

 

 

 

 

 

 

 

 

 

 

 

Name of Supervisor: Prof. Richard Maclure 

Faculty of Education, University of Ottawa 

Telephone: (removed) / Email: (removed) 

 

Name of Student: (removed)  

Faculty of Education, University of Ottawa 

Telephone: (removed); Email: (removed)  

 

Invitation to Participate: I am invited to participate in the research 

study entitled Women in science and technology in higher education in 

Ghana: Policy environments and experiences conducted by (removed) 

for her Doctoral Dissertation.  

 

Purpose of the Study: I understand that the purpose of the study is to 

learn more about women’s experiences with regard to access, retention 

and success in science and technology fields in Ghana and the extent 

to which they have been affected by gender policies and procedures 

through a series of semi-structured  one-on-one interviews to elicit the 

experiences of a cohort of African women in three Africa Centres of 

Excellence (ACE) Program namely: WACCI, WACCBIP & 

RWESCK, in Ghanaian university departments. My participation will 

help identify and assess the factors that they have had to overcome to 

enter and succeed in graduate studies in science and technology 

programs as students, instructors or administrators. 

 

mailto:Suurtamm@uottawa.ca
mailto:enorg047@uottawa.ca
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Tel/Tél : 613-562-5804 

Fax/Téléc : 613-562-5144 

 

145, Jean-Jacques Lussier 

Ottawa ON K1N 6N5 

Canada 

 

www.education.uOttawa.ca 

 

 

 

 

 

 

 

 

 

 

 

Participation: My participation will consist essentially of one audio-

recorded interview session of approximately 45 minutes.  The 

interview has been scheduled for a date, time and location that are 

convenient for me.  

 

Risks: Since my participation in the study will entail responding to 

questions related my academic and professional life, and related 

aspects of my personal life history, it may cause me to feel that I am 

sharing personal reflections and insights.  I received assurance from 

the researcher that every effort will be made to respect my personal 

reflections in the writing and reporting of the research.  Participation: Your participation will consist essentially of one audio-recorded interview session lasting approximately 45 minutes. The interview will be scheduled for a date, time and location that are convenient for you. 

 

Benefits: I will receive no direct benefit from my participation in this 

study, but my participation may help in creating awareness about 

women in science and technology. I may also find it personally helpful 

to talk about my experiences. My participation in this study will 

generate knowledge on the factors that impede and /or enhance 

women’s efforts to pursue advanced degrees in science and 

technology, as well as the experiences of those women who are 

currently enrolled or who are teaching or are administrators in the 

ACE science and technology graduate programs in Ghana. Evidence 

attained through this research will also provide information for policy 

making as this relates to the promotion of women’s enrolment in 

graduate science and technology programs in Ghana and elsewhere in 

Africa. 

 

Confidentiality and Anonymity: I have received assurance from the 

researcher that the information I will share will remain strictly 

confidential. The contents will be used only for the researcher’s 

doctoral dissertation.  
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Conservation of data: The audio recordings and transcripts will be 

kept in a secure manner on a password protected computer. Hard 

copies of the transcripts will be kept in a locked filing cabinet. The 

data will be destroyed after five years.   

 

Voluntary Participation: I am under no obligation to participate, and 

if I choose to participate, I may withdraw from the study at any time 

and/or refuse to answer any questions. If I choose to withdraw, all data 

gathered until the time of withdrawal will be destroyed.  

 

Acceptance: I, __________________________, agree to participate in 

the above research study conducted by (name removed) of the Faculty 

of Education under the supervision of Prof. Richard Maclure. I 

understand that by accepting to participate, I am in no way waiving my 

right to withdraw from the study.     

 

☐ I AGREE to have the data used for completion of the researcher’s 

doctoral dissertation. 

 

If I have any questions about the study, I may contact the student 

and/or her professor at the numbers mentioned above. 

 

If I have any ethical concerns regarding my participation in this study, 

I may contact the Protocol Officer for Ethics in Research, University 

of Ottawa, 550 Cumberland Street, Room 154, (613) 562-5387 or 

ethics@uottawa.ca. 

 

Should I experience any psychological distress during or after the 

interview, I will contact (name and address removed) for referral to the 

health services centre at KNUST. There are two copies of the consent 
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form, one of which is mine to keep. Please check one: 

 

 I agree to have my identity associated with the interview data 

collected 

 

 I prefer that my identity remains anonymous  

 

Participant's signature: _________________ Date:  ______________ 

 

Researcher's signature: _________________  Date: _______________ 
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Appendix 17:  Consent Form Instructors and Administrators-WACCI 

 

 

Doctoral Dissertation Research Consent Form-Faculty & 

Administrators WACCI 

 

 

 

 

 

Université d’Ottawa 

Faculté d’éducation 

 

 

 

 

University of Ottawa 

Faculty of Education 

 

 

 

 

 

 

 

 

 

 

 

 

 

Name of Supervisor: Prof. Richard Maclure 

Faculty of Education, University of Ottawa 

Telephone: (removed) / Email: (removed) 

 

Name of Student: (removed)  

Faculty of Education, University of Ottawa 

Telephone: (removed); Email: (removed) 

 

Invitation to Participate: I am invited to participate in the research 

study entitled Women in science and technology in higher education in 

Ghana: Policy environments and experiences conducted by (name 

removed) for her Doctoral Dissertation.  

 

Purpose of the Study: I understand that the purpose of the study is to 

learn more about women’s experiences with regard to access, retention 

and success in science and technology fields in Ghana and the extent 

to which they have been affected by gender policies and procedures 

through a series of semi-structured  one-on-one interviews to elicit the 

experiences of a cohort of African women in three Africa Centres of 

Excellence (ACE) Program namely: WACCI, WACCBIP & 

RWESCK, in Ghanaian university departments. My participation will 

help identify and assess the factors that they have had to overcome to 

enter and succeed in graduate studies in science and technology 

programs as students, instructors or administrators. 

 

mailto:Suurtamm@uottawa.ca
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Tel/Tél : 613-562-5804 

Fax/Téléc : 613-562-5144 

 

145, Jean-Jacques Lussier 

Ottawa ON K1N 6N5 

Canada 

 

www.education.uOttawa.ca  

 

 

Participation: My participation will consist essentially of one audio-

recorded interview session of approximately 45 minutes.  The 

interview has been scheduled for a date, time and location that are 

convenient for me.  

 

Risks: Since my participation in the study will entail responding to 

questions related my academic and professional life, and related 

aspects of my personal life history, it may cause me to feel that I am 

sharing personal reflections and insights.  I received assurance from 

the researcher that every effort will be made to respect my personal 

reflections in the writing and reporting of the research.  Participation: Your participation will consist essentially of one audio-recorded interview session lasting approximately 45 minutes. The interview will be scheduled for a date, time and location that are convenient for you. 

 

Benefits: I will receive no direct benefit from my participation in this 

study, but my participation may help in creating awareness about 

women in science and technology. I may also find it personally helpful 

to talk about my experiences. My participation in this study will 

generate knowledge on the factors that impede and /or enhance 

women’s efforts to pursue advanced degrees in science and 

technology, as well as the experiences of those women who are 

currently enrolled or who are teaching or are administrators in the 

ACE science and technology graduate programs in Ghana. Evidence 

attained through this research will also provide information for policy 

making as this relates to the promotion of women’s enrolment in 

graduate science and technology programs in Ghana and elsewhere in 

Africa. 

 

Confidentiality and Anonymity: I have received assurance from the 

researcher that the information I will share will remain strictly 

confidential. Given the fact that there may be limited numbers of 

administrators and faculty, it may be hard to totally conceal the 

identity of the participants. In that case, I will be informed at the 
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beginning of the interview to give me the opportunity to withdraw 

should there be any repercussions. The contents will be used only for 

the researcher’s doctoral dissertation.  

 

Conservation of data: The audio recordings and transcripts will be 

kept in a secure manner on a password protected computer. Hard 

copies of the transcripts will be kept in a locked filing cabinet. The 

data will be destroyed after five years.   

 

Voluntary Participation: I am under no obligation to participate, and 

if I choose to participate, I may withdraw from the study at any time 

and/or refuse to answer any questions. If I choose to withdraw, all data 

gathered until the time of withdrawal will be destroyed.  

 

Acceptance: I, __________________________, agree to participate in 

the above research study conducted by (name removed) of the Faculty 

of Education under the supervision of Prof. Richard Maclure. I 

understand that by accepting to participate, I am in no way waiving my 

right to withdraw from the study.     

 

☐ I AGREE to have the data used for completion of the researcher’s 

doctoral dissertation. 

 

If I have any questions about the study, I may contact the student 

and/or her professor at the numbers mentioned above. 

 

If I have any ethical concerns regarding my participation in this study, 

I may contact the Protocol Officer for Ethics in Research, University 

of Ottawa, 550 Cumberland Street, Room 154, (613) 562-5387 or 

ethics@uottawa.ca. 
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Should I experience any psychological distress during or after the 

interview, I will contact (name and email address removed) for referral 

to the health services centre at Legon. There are two copies of the 

consent form, one of which is mine to keep. Please check one: 

 

 I agree to have my identity associated with the interview data 

collected 

 

 I prefer that my identity remains anonymous  

 

Participant's signature: __________________ Date:  ____________ 

 

Researcher's signature: ___________________ Date: _____________ 
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Appendix 18:  Consent Form-Instructors & Administrators-WACCBIP 

 

 

Doctoral Dissertation Research Consent Form-Inst. & Adm. 

WACCBIP 

 

Name of Supervisor: Prof. Richard Maclure 

Faculty of Education, University of Ottawa 

Telephone: (removed) / Email: (removed) 

 

Name of Student: (removed)  

Faculty of Education, University of Ottawa 

Telephone: (removed) / Email: (removed) 

 

 

 

 

 

Université d’Ottawa 

Faculté d’éducation 

 

 

 

 

University of Ottawa 

Faculty of Education 

 

 

 

 

 

 

 

Invitation to Participate: I am invited to participate in the research study 

entitled Women in science and technology in higher education in Ghana: 

Policy environments and experiences conducted by (name removed) for 

her Doctoral Dissertation.  

 

Purpose of the Study: I understand that the purpose of the study is to 

learn more about women’s experiences with regard to access, retention 

and success in science and technology fields in Ghana and the extent to 

which they have been affected by gender policies and procedures through 

a series of semi-structured  one-on-one interviews to elicit the experiences 

of a cohort of African women in three Africa Centres of Excellence (ACE) 

Program namely: WACCI, WACCBIP & RWESCK, in Ghanaian 

university departments. My participation will help identify and assess the 

factors that they have had to overcome to enter and succeed in graduate 

studies in science and technology programs as students, instructors or 

administrators. 

 

 

mailto:Suurtamm@uottawa.ca
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Tel/Tél : 613-562-5804 

Fax/Téléc : 613-562-5144 

 

145, Jean-Jacques Lussier 

Ottawa ON K1N 6N5 

Canada 

 

www.education.uOttawa.ca 

 

 

 

 

 

 

 

 

 

 

 

 

Participation: My participation will consist essentially of one audio-

recorded interview session of approximately 45 minutes. The interview 

has been scheduled for a date, time and location that are convenient for 

me.  

 

Risks: Since my participation in the study will entail responding to 

questions related my academic and professional life, and related aspects of 

my personal life history, it may cause me to feel that I am sharing personal 

reflections and insights.  I received assurance from the researcher that 

every effort will be made to respect my personal reflections in the writing 

and reporting of the research.  Participation: Your participation will consist essentially of one audio-recorded interview session lasting approximately 45 minutes. The interview will be scheduled for a date, time and location that are convenient for you. 

 

Benefits: I will receive no direct benefit from my participation in this 

study, but my participation may help in creating awareness about women 

in science and technology. I may also find it personally helpful to talk 

about my experiences. My participation in this study will generate 

knowledge on the factors that impede and /or enhance women’s efforts to 

pursue advanced degrees in science and technology, as well as the 

experiences of those women who are currently enrolled or who are 

teaching or are administrators in the ACE science and technology graduate 

programs in Ghana. Evidence attained through this research will also 

provide information for policy making as this relates to the promotion of 

women’s enrolment in graduate science and technology programs in 

Ghana and elsewhere in Africa. 

 

Confidentiality and Anonymity: I have received assurance from the 

researcher that the information I will share will remain strictly 

confidential. Given the fact that there may be limited numbers of 

administrators and faculty, it may be hard to totally conceal the identity of 

the participants. In that case, I will be informed at the beginning of the 

interview to give me the opportunity to withdraw should there be any 
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repercussions. The contents will be used only for the researcher’s doctoral 

dissertation.  

 

Conservation of data: The audio recordings and transcripts will be kept 

in a secure manner on a password protected computer. Hard copies of the 

transcripts will be kept in a locked filing cabinet. The data will be 

destroyed after five years.   

 

Voluntary Participation: I am under no obligation to participate, and if I 

choose to participate, I may withdraw from the study at any time and/or 

refuse to answer any questions. If I choose to withdraw, all data gathered 

until the time of withdrawal will be destroyed.  

 

Acceptance: I, __________________________, agree to participate in the 

above research study conducted by (name removed) of the Faculty of 

Education under the supervision of Prof. Richard Maclure. I understand 

that by accepting to participate, I am in no way waiving my right to 

withdraw from the study.     

 

☐ I AGREE to have the data used for completion of the researcher’s doctoral 

dissertation. 

 

If I have any questions about the study, I may contact the student and/or 

her professor at the numbers mentioned above. 

 

If I have any ethical concerns regarding my participation in this study, I 

may contact the Protocol Officer for Ethics in Research, University of 

Ottawa, 550 Cumberland Street, Room 154, (613) 562-5387 or 

ethics@uottawa.ca 
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Should I experience any psychological distress during or after the 

interview, I will contact (name and address removed) for referral to the 

health services centre at Legon. There are two copies of the consent form, 

one of which is mine to keep. Please check one: 

 

 I agree to have my identity associated with the interview data collected 

 I prefer that my identity remains anonymous  

 

Participant's signature: _____________ Date:  _____________ 

 

Researcher's signature: _______________ Date: _____________ 
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Appendix 19:  Consent Form-Instructors & Administrators-RWESCK 

 

 

 

Ethics Consent Form Faculty & Administrators  RWESCK 

 

 

 

 

 

Université d’Ottawa 

Faculté d’éducation 

 

 

 

 

University of Ottawa 

Faculty of Education 

 

 

 

 

 

 

 

 

 

 

 

 

Name of Supervisor: Prof. Richard Maclure 

Faculty of Education, University of Ottawa 

Telephone: (removed) / Email: (removed) 

 

Name of Student: (removed)  

Faculty of Education, University of Ottawa 

Telephone: (removed) / Email: (removed) 

 

Invitation to Participate: I am invited to participate in the research 

study entitled Women in science and technology in higher education 

in Ghana: Policy environments and experiences conducted by 

(removed) for her Doctoral Dissertation.  

 

Purpose of the Study: I understand that the purpose of the study is 

to learn more about women’s experiences with regard to access, 

retention and success in science and technology fields in Ghana and 

the extent to which they have been affected by gender policies and 

procedures through a series of semi-structured  one-on-one 

interviews to elicit the experiences of a cohort of African women in 

three Africa Centre of Excellence (ACE) Program namely: WACCI, 

WACCBIP & RWESCK, in Ghanaian university departments. My 

participation will help identify and assess the factors that they have 

had to overcome to enter and succeed in graduate studies in science 

and technology programs as students, instructors or administrators. 

mailto:Suurtamm@uottawa.ca
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Tel/Tél : 613-562-5804 

Fax/Téléc : 613-562-5144 

 

145, Jean-Jacques Lussier 

Ottawa ON K1N 6N5 

Canada 

 

www.education.uOttawa.ca 

 

 

 

 

 

 

 

 

 

Participation: My participation will consist essentially of one audio-

recorded interview session of approximately 45 minutes.  The 

interview has been scheduled for a date, time and location that are 

convenient for me.  

 

Risks: Since my participation in the study will entail responding to 

questions related my academic and professional life, and related 

aspects of my personal life history, it may cause me to feel that I am 

sharing personal reflections and insights.  I received assurance from 

the researcher that every effort will be made to respect my personal 

reflections in the writing and reporting of the research.  Participation: Your participation will consist essentially of one audio-recorded interview session lasting approximately 45 minutes. The interview will be scheduled for a date, time and location that are convenient for you. 

 

Benefits: I will receive no direct benefit from my participation in 

this study, but my participation may help in creating awareness about 

women in science and technology. I may also find it personally 

helpful to talk about my experiences. My participation in this study 

will generate knowledge on the factors that impede and /or enhance 

women’s efforts to pursue advanced degrees in science and 

technology, as well as the experiences of those women who are 

currently enrolled or who are teaching or are administrators in the 

ACE science and technology graduate programs in Ghana. Evidence 

attained through this research will also provide information for 

policy-making as this relates to the promotion of women’s enrolment 

in graduate science and technology programs in Ghana and 

elsewhere in Africa. 

 

Confidentiality and Anonymity: I have received assurance from the 

researcher that the information I will share will remain strictly 

confidential. Given the fact that there may be limited numbers of 

administrators and faculty, it may be hard to totally conceal the 

identity of the participants. In that case, I will be informed at the 

beginning of the interview to give me the opportunity to withdraw 
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should there be any repercussions. The contents will be used only for 

the researcher’s doctoral dissertation.  

 

Conservation of data: The audio recordings and transcripts will be 

kept in a secure manner on a password protected computer. Hard 

copies of the transcripts will be kept in a locked filing cabinet. The 

data will be destroyed after five years.   

 

Voluntary Participation: I am under no obligation to participate, 

and if I choose to participate, I may withdraw from the study at any 

time and/or refuse to answer any questions. If I choose to withdraw, 

all data gathered until the time of withdrawal will be destroyed.  

 

Acceptance: I, __________________________, agree to participate 

in the above research study conducted by (name removed) of the 

Faculty of Education under the supervision of Prof, Richard Maclure. 

I understand that by accepting to participate, I am in no way waiving 

my right to withdraw from the study.     

 

☐ I AGREE to have the data used for completion of the researcher’s 

doctoral dissertation. 

 

If I have any questions about the study, I may contact the student 

and/or her professor at the numbers mentioned above. 

 

If I have any ethical concerns regarding my participation in this 

study, I may contact the Protocol Officer for Ethics in Research, 

University of Ottawa, 550 Cumberland Street, Room 154, (613) 562-

5387 or ethics@uottawa.ca. 

 

Should I experience any psychological distress during or after the 

interview, I will contact (name removed) (RWESCK) for referral to 
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the health services centre at Legon.    There are two copies of the 

consent form, one of which is mine to keep. Please check one: 

 

 I agree to have my identity associated with the interview data 

collected 

 I prefer that my identity remains anonymous  

 

Participant's signature: ________________ Date:  ______________ 

 

Researcher's signature: _______________  Date: ______________ 

 


