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II. [bookmark: _heading=h.3znysh7]Abstract 
High quality postgraduate training in science, technology, engineering and mathematics (STEM) related disciplines in sub-Saharan Africa (SSA) is important to strengthen research evidence to advance development and ensure countries achieve the Sustainable Development Goals (SDGs).  Equally, participation of women in STEM careers is vital, to ensure that countries develop economies that work for all their citizens. However, women and girls remain underrepresented in STEM due to gender stereotyping, lack of visible role models, and unsupportive policies and work environments.  Therefore, there is a need to consolidate information on participation and experiences of women in STEM related postgraduate training and careers in SSA to enhance their contribution to realizing the SDGs. 
The primary objective of this study is to examine the participation and experiences of women in postgraduate training, and their subsequent recruitment, retention and progression in STEM careers in East Africa. A secondary objective is to establish the gender gaps in training and career engagement in selected STEM related academic disciplines in East Africa. The descriptive study will employ a mixed methods approach, including a scoping review, qualitative interviews, and quantitative analysis of secondary data. We will synthesize results to inform the development of an effective gendered approach and framework to improve participation and experiences of women in STEM training and career engagements in SSA. We will conduct the study over a period of five years with a total budget of Ksh. 40,588,421. 
2

III. [bookmark: _heading=h.2et92p0]Background
There are few women scientists in Africa, constituting a paltry 30.4% of scientists in Sub-Saharan Africa (SSA) (1). While the number of women working in science, technology, engineering and mathematics (STEM) related professions in Africa has increased, barriers to academic and career advancement continue to exist especially in higher education institutions (HEIs) (2, 3). An intersection of factors, namely age, ethnicity and socioeconomic class affect women’s agency in STEM leading to gender inequality in science (4, 5). In addition, research capacity strengthening initiatives struggle to promote gender balance in careers of both women and men as reflected by the landscape at top management level in HEI. Of the 1,500 universities on the African continent, female vice chancellors head only 40 (6).
Globally, fewer women than men complete science studies, and even less are recruited into STEM careers without guarantee of retention and progression to ‘successful’ careers. Recently, some ‘soft’ fields of STEM such as biological sciences and medical fields are female dominated, while Maths, Physics and Engineering continue to be male dominated. However, scanty information exists on the gender gaps at STEM-related postgraduate training and careers in most of SSA. The pipeline model holds two plausible explanations to this gendered underrepresentation in STEM (7). First is the low number of women entering STEM education in college stages of their career. Secondly, there is leakage or attrition of women who have already entered STEM education and careers. Attrition is attributed to family caring roles, gender biases and stereotypes among others (7). The experiences of the women who remain and progress through STEM careers to become leaders is seldom documented, especially in Africa. Yet, such information could help design programs that aim to improve women’s participation in STEM, and improve the quality of their experience throughout their scientific careers. In addition, establishing the extent to which recruitments, promotions and awards, take into consideration women’s intersecting identities and challenges is important to inform the policies that regulate these processes.  
Women’s experiences and participation in STEM training and careers is determined by the quality of their formal and informal interactions with the scientific community. Having role models, coupled with effective supervision and mentorship are vital components of postgraduate studies and have a direct impact on postgraduate success in STEM related programs, especially for underrepresented groups such as women (8-12). In contrast, lack of effective supervision, role models, and mentorship have been recognized as contributors to poor representation of women in STEM (13). While postgraduate supervision and mentorship are concepts explored more succinctly and frequently in literature originating from research in the United States and Europe, scanty information exists on these topics in the African context. Furthermore, supervision and mentorship guidelines in HEI in Africa are silent on how to effectively supervise and mentor underrepresented groups, including women, undertaking postgraduate studies. In addition, women’s performance and progress in STEM training and careers is likely to be impacted and even slowed down by the current Covid19 pandemic, and compound the already restrictive maternal wall’ that blocks faculty from advancing in their careers (14).  
This proposed study seeks to examine the status of gender equality and gender gaps in postgraduate training in STEM programs and subsequent careers in East Africa. The study will also seek to establish the effectiveness of policies, models and practices that promote participation of women in universities in East Africa, focusing on the role of supervision and mentorship in postgraduate training in STEM and subsequent career progression. The results obtained will inform the development of an effective gendered approach that promotes the quality, experience and outputs of women participating in STEM-related postgraduate training programs while also seeking to revise the regional guidelines and policies to address gender-specific barriers to effective mentorship and supervision of post-graduate students.
IV. [bookmark: _heading=h.tyjcwt]Problem Statement
Although current efforts to improve the model of postgraduate training in East Africa’s HEI and research organisations exist, there is a dearth of information regarding participation and experiences of women in STEM postgraduate training. While the quality of experiences of women regarding supervision and mentorship during postgraduate training in STEM disciplines has recently come into focus, data to support the utility of developed supervision and mentorship guidelines in East Africa is lacking. Importantly, most of the postgraduate supervision and mentorship guidelines are adopted from models developed in America and Europe that may not work effectively in Africa due to contextual and cultural differences. 
Further, retention of women and their progression through STEM careers in Africa remains undocumented, with uncertain career trajectories that are fraught with gender inequalities. Although globally women record higher attrition rates than their male counterparts in STEM careers due to intersectional factors contributing to gender inequality, this claim has not been substantiated in the African context and is one which our study sets out to verify. Besides, there is limited information concerning the experience of women participation in STEM training, especially at postgraduate level and later career trajectories. Notably, a few women have remained in STEM, rising to positions of leadership in research and academia.  It is vital to conduct career tracking for all women in STEM careers in the long term, and investigate the agency that enables women to progress to leadership in STEM careers.  
V. [bookmark: _heading=h.3dy6vkm]Review of literature
Women are disproportionately represented in science and academia, with only 30% of the world’s researchers being women (15). This gender disparity is also witnessed in SSA where only 30.4% of researchers are women (16). The gender disparity in science exists against a backdrop of African scientists, in general, producing very little research compared to the global scale.  There is a relatively low number of scientists in SSA compared to the rest of the world. SSA constitutes only 1.1% of the world’s scientific researchers, and in 2014 published a mere 1.4% of the world’s total scientific papers (17). These statistics are not likely to have improved.  Although the SSA region has realised economic growth in the period of 2010 to 2015 with a growing focus on Science, Technology and Innovation (STI), there are intra-regional disparities in science investment and outputs. For instance, South Africa alone accounts for 46% of the continent’s scientific publications (16) showing regional disparities and unequal representation in scientific outputs amongst SSA countries.  Similarly, there are regional variations in the proportion of women in science in SSA. South Africa has less than 50% of its scientists as women, 43.7% in Namibia and 29.5% in Malawi whilst Ethiopia has only 8% of its researchers being women (17). Women in SSA are, evidently, underrepresented in already skewed continental statistics in science.  
There is a persistent gender gap in doctoral studies and research, with women generally underrepresented in higher education and research (18). In 2014, although women accounted for 53% of Bachelors graduates globally, a paltry 29% of those employed at doctoral level research were women. This has led to the development of global initiatives such as STEM and Gender Advancement (SAGA) (19), to reduce the gender gaps and to identify the factors that deter women from pursuing careers in STEM. Regional initiatives, however, are more likely to benefit from closer scrutiny of unique geopolitical and social contexts in identifying the drivers of the gender gap in science in SSA. The situation in Kenya is no different. In a 2016 report by the Commission for University Education in Kenya, very few women enrolled in postgraduate degrees in STEM fields, the worst being in the engineering field where women accounted for a paltry 18% of the students enrolled for either Masters of Postdoctoral engineering degrees (20).
Reasons for women leaving research and academic careers are well documented in other regions of the world, although this information regarding SSA is scarce. In a study of postdoctoral fellows in biological sciences, Martinez and colleagues found that women are more likely to quit at the transition between postdoctoral fellow to principal investigator and only half would consider a tenure track position, compared to two thirds of men (21). A larger proportion of women consider family responsibilities a potential source of conflict with future professional life. These findings indicate that women researchers in the USA face dilemmas similar to those shared by other women in the workplace globally.   The authors (21-22) suggest more deliberate efforts by institutions to encourage mentoring interactions between established researchers and entry level researchers, and that the senior researchers should actively commit to helping junior women researchers to navigate and resolve their career conflicts.  
Women are underrepresented in STEM workplaces and face hardships (23). Whilst women may have distractions owing to childbearing and family obligations, this reason may not adequately explain the wage disparity between men and women in the same workplaces. The disparity may be due to gender stereotypes that imply that women are less competitive than men or other implicit biases at work, including hiring more men at workplaces than women and giving credit to men’s accomplishments as opposed to identical ones by women. Blickenstaff and Clark (24) argue that the few number of women in STEM may be because a gender filter is in place and not just a ‘leaky pipeline’ as popularly explained in literature. They argue that no single barrier can explain why women are not adequately represented, and that one intervention cannot solve the problem. Rather, there has to be a combination of strategies to eliminate barriers and create facilitators of retention of women in STEM careers.
The pipeline concept describes women and girls who join and perform well in STEM subjects in basic education but few get into STEM careers and college training. Upon graduation even less join STEM disciplines and even fewer stay on for a lifelong career. The pipeline model holds two plausible explanations to women underrepresentation in STEM (7). First is the low number of women entering STEM education in pre-college and college stages of career, which can be improved by strategies to encourage increased enrolment and participation in STEM courses. The second is leakage or attrition of women who have already entered STEM education and careers. The result is that there is a gender disparity at hiring owing to the small pool of eligible women; then the few women hired leave STEM disciplines in the early or middle stages of their career. At this stage, there is opportunity to prevent leakage at doctoral or postdoctoral level; early-to-mid career scientists as well as retain the established scientists in STEM professions. Some of the solutions proposed by researchers to improve the situation of women in STEM and solve the underrepresentation include creating a positive environment (7, 21, 26) and implementing specific gender friendly policies and mentorship of women to remain in STEM careers (7). 
In academia, in particular, the work environment and job preferences may also explain some of the negative net movement of women in the field of STEM. Etzkowitz and Ranga (26) identify factors that obstruct women from advancement in science such as inflexible academic formats, the gendered separation of labour in science with women often lumped in biological sciences and men in physical sciences and engineering, alienation of women from vital but informal information circles, and gender biases in peer reviewed promotions and research funding.  Factors that facilitate women to remain in STEM careers include having mentors and implementing specific policies that ensure women in STEM remain in their careers (7). The professions that women tend to migrate are careers that have gender equal or gender neutral opportunities, use merit based recruitment, are multidisciplinary and in fields perceived to be beneficial to society (27).
Etzkowitz and Ranga (26) also explain that not all women who leave STEM are lost. They explain a ‘vanish box’ phenomena where women in science, having encountered blockades in advancing in their career, stay underutilised and eventually migrate from academia to other alternative occupations that merge science with business because of better working conditions. Contrary to the ‘pipeline model’ that has a linear view of progression in academia and separates academia from business aligned industrial institutions; the ‘vanish box model’ suggests dynamic relationship between science and business. Further, vanish box model suggests that women transitioning from mainstream academia to other science business is in fact a recouping of women scientist potential in ways that make them remain useful to the country. Whilst a ‘vanish box’ model proposes an alternative thinking to the debate on the gender disproportion in STEM, it does have limitations. First is the reality that not all women scientists can fit in the alternative careers and occupations as suggested. As such, all women scientists should encounter the positive working environment in academia, just as they eventually find in the alternative science business careers. These women should never have to experience the blockades that they now do and remain underutilised, especially in SSA where there is already a paucity of researchers. Secondly, the model does not solve the gender disproportion within science, but rather suggests a movement away from academia as a ‘gain’, which may only sidestep the question of gender disproportion in science. Third, the ‘vanish box’ model does little to mitigate for the women student scientists who have lost mentors and role models, especially for women scientists who intend to stay within STEM (26).  
[bookmark: _heading=h.1t3h5sf]Supervision and mentorship of women in STEM postgraduate careers
Given the global picture of few women participating in STEM, it is important that we interrogate the topic through a gender analysis with emphasis on SSA and the East African region. Furthermore, a focus on doctoral level graduate training in the field of STEM and how to retain the women graduates in research careers is important yet lacking. Specifically, we focus on two aspects of training and facilitation of women in STEM, namely, mentoring and supervision. Supervision and mentorship are different aspects of the doctoral training and early career scientists’ experience that are important in determining students’ progress and retention within science academia and research (27). Whilst supervisors are formal appointees of universities to help students in technical research and administrative academic advice in the universities, mentors may be formally or informally sought by the student to help them navigate their PhD studies and career progression thereafter (27). There exists different styles of supervision (29) as well as varied styles of mentorship (27).
In the African context, poor quality supervision and the low ratio of supervisors to PhD students compared to the west affect doctoral training (29). In addition, perspectives concerning supervision may vary according to different world cultures as reported in a comparative study of differences between UK and Malaysian doctoral students’ (30). The authors demonstrate that students from different world cultures have different expectations of the supervisory process. Whilst one set of supervisees prefer a people oriented supervisor who is motivating and boosts the students’ confidence, others prioritise a supervisor who is first an expert in the specific field of study. Notably, available literature is silent on any gendered differences and preferences of the type of support needed by doctoral students.  We therefore seek to establish this within a setting of doctoral students registered in African universities, especially women students whose experiences and needs may be vastly different from that of their male counterparts.  One doctoral training program in Africa, Consortium for Advanced Research Training in Africa (CARTA) holds a series of supervisor training workshops using a set curriculum that focuses on establishing a supervision agreement and spelling out expectations of both the supervisor and supervisee, encouraging a collegial model of supervision (28). The model has been well received by participating institutions though its uptake amongst non - CARTA doctoral students and their supervisors is still ongoing. A similar effort to improve the supervisory experience in East Africa culminated in a workshop organised by the Inter-University Council of East Africa (IUCEA) that led to development of standards and guidelines for postgraduate training with an emphasis on supervision (31). While training supervisors is a solution suggested to improve the doctoral training process and better experience for doctoral students  (30, 31),  it is not clear whether the content taught addresses effective cross-gender supervision as one way of improving women’s experiences.
Beyond supervision, the role of mentorship and having role models in STEM professions has been emphasised by different authors in recent literature (23-25). Other facilitators include policies that improve women’s overall workplace experience, such as provision of childcare, provision of leave, using better strategies at recruitment and retention, grant writing seminars, compensation for extra work and support from supervisors  (22).  The success of these policies depends on their communication, universality and negotiability. Other support include education and training, leadership development and networking and support from peers is advocated for as one other way to facilitate women’s retention in STEM (23,24). Some of the aspects of support could be achieved through a mentor building a mentee focused learning community that focus on both skill development and motivation of the learner. The mentorship may also include other aspects such as career support, job satisfaction, salary, successful collaboration with peers and post graduate publication opportunities. Mentoring therefore must be an ongoing helpful relationship that is committed to the growth of the mentee. 
[bookmark: _heading=h.4d34og8]Intersectionality of gender and other factors of inequality in STEM disciplines 
Gender inequality in science is often caused by intersectional factors that affect women (4, 5). Intersectionality is both a theoretical and methodological approach (4, 5) originating from critical feminism philosophy that examines different identities of individuals in relation to their access to opportunities to participate in development processes. The approach focuses on interlocking relationships of dominance or inequality (34) that are determined by gender, race, disability, and class.  For women in science, the intersectionality of age, history, wealth, and their role as women in society may affect their agency and power relations in participation in science. For example, while leadership and career development programmes such as CARTA have demonstrated a positive impact on women’s career development (35), funding practices may have a greater impact on ensuring gender equity in science and eliminate other intersecting dimensions of inequality in science research such as age, ethnicity and socioeconomic class. 
Emerging evidence in the face of the current coronavirus global pandemic suggests that women are being held back on important career progress milestones such as publications in scientific journals and as a result may lag behind in promotions than their male counterparts.  This is owing to additional childcare responsibilities resulting from closed schools, as well duties such as caring for sick family members, cooking and cleaning (14, 36).
There is, however, lack of sufficient data focusing on how to address the intersecting identities and challenges among women scientists in Sub-Saharan Africa.  
VI. [bookmark: _heading=h.2s8eyo1]Conceptual framework and operationalisation
A synthesis of the above existing literature on women’s experiences and participation in STEM training and careers yielded a conceptual framework presented in Figure 1 below.
[bookmark: _heading=h.17dp8vu]Figure 1: A conceptual framework of factors affecting women’s participation in STEM training and careers

[image: ]
The conceptual framework suggests interconnected factors that affect participation of women in STEM, both directly (thick arrow) and indirectly (dotted arrow). Overall, there are cultural barriers, gender stereotypes and other intersectional factors that directly affect women’s experience and participation in STEM, and indirectly affect specific   factors and processes such as recruitment, retention, mentorship and women’s career pathways.  These factors in turn, directly affect women’s Experience and Participation in STEM postgraduate training and careers. 
VII. [bookmark: _heading=h.3rdcrjn]Research objectives 
[bookmark: _heading=h.26in1rg]General objective
To examine the participation and experiences of women in STEM postgraduate training programs and careers in East Africa. 
[bookmark: _heading=h.lnxbz9]Specific Objectives 
1. To determine current status quo of gender equality in STEM-related post-graduate training and careers in East Africa. 
2. To explore factors that contribute to participation of women in STEM related postgraduate training and careers in East Africa. 
3. To develop a comprehensive framework for optimal engagement of women in STEM related post-graduate training and careers in East Africa.
4. To determine the effect of the covid19 pandemic on women’s progression in STEM postgraduate training and careers. 
VIII. [bookmark: _heading=h.35nkun2]Research questions
To achieve our objectives, we will address the following research questions:
Objective 1 
i) What are the current differences in gender distribution of students enrolled in and graduating from STEM-related postgraduate courses at Masters and PhD levels?
ii) What are the current differences in gender distribution of faculty in the various STEM-related post-graduate disciplines at various academic levels and have the trends changed over the last 10 years? 
iii) Which practices promote or hinder gender equality in STEM related postgraduate training and careers in East Africa?
Objective 2
i) What challenges and barriers to leadership do women face in STEM postgraduate training and careers? Are these barriers encountered by men in STEM postgraduate training and careers? 
ii) What policies and guidelines influence women’s participation in STEM post-graduate training in East Africa?
iii) Which existing supervision and mentorship systems and structures promote quality postgraduate training and career paths among women in STEM related areas in East Africa?
iv) Are there enough potential female supervisors and mentors who can act as role models?
Objective 3
i) What strategies and approaches provide for optimal engagement of women in STEM related post-graduate training and careers in East Africa?
ii) What key performance indicators can be tracked to ensure women’s success in STEM related careers?
Objective 4 
i) What challenges hinder women’s progression in STEM training and careers owing to their gendered roles during covid19 pandemic?
ii) What strategies are women in STEM using to overcome covid19 related challenges to their academic and career progress? 
iii) What structural support is available to and utilised by women at institutional and national level to ameliorate the effects of covid19 pandemic on their careers?
IX. [bookmark: _heading=h.1ksv4uv]Study design and sampling strategy
[bookmark: _heading=h.44sinio]Study design
This is a descriptive study that will utilize a mixed methods design, specifically partially mixed concurrent equal status study design. We will combine interviews with students and faculty members to explore concepts and refine the research questions (exploratory qualitative phase) with an initial scoping review of policy documents that guide training and recruitment, promotion and retention of women in STEM careers. This will be followed by surveys with these participants (quantitative phase). The final phase will involve integration and linking of the two separate data strands to develop a unitary picture of the findings which is expected to enhance the significance of our findings. In all stages of the study, both qualitative and qualitative methods will be given equal weights and significance in addressing the research questions.
We will triangulate multiple sources of data on the experiences of women in STEM postgraduate studies and careers including primary (questionnaires, in-depth interviews and Focus Group Discussions (FGDs) and secondary data (policy documents, existing datasets). These methods will yield both qualitative and quantitative data. The study findings will be synthesized to generate integrated findings on the experiences that improve participation of women in STEM postgraduate programs in Africa. The findings will inform the development of a relevant framework to enhance the participation and experiences of women in STEM-related post-graduate training and career advancement.  
[bookmark: _heading=h.2jxsxqh]Sampling strategy and community engagement 
The study will be conducted in East Africa. An initial meeting will be held between investigators from African Population and Health Research Center (APHRC) and IUCEA to finalize on the engagement terms and to select all the universities, from Kenya, Uganda, Tanzania, Rwanda and Burundi, that have postgraduate training in STEM programs to participate in the project. The inception meeting will culminate in determining key stakeholders, including postgraduate training administrators and managers, relevant national agencies and ministerial departments, who would participate in the second-level inception meeting.  The aim of this inception meeting will be to present the concept proposed and to solicit ‘buy-in’ engagement and commitment to the project.  
Official communication on the project and introduction of study details, including the approaches and timelines, will thereafter be sent to respective institutions, through IUCEA and/or national agencies of higher education.   Subsequent communication on the progress of the project upon completion of data collection; designing and piloting; and finalization of the ‘enhancing women participation in STEM Training and careers’ framework will be communicated to the relevant stakeholders through IUCEA. A final stakeholder engagement meeting will be held to validate the framework.
A select number of international and regional African research organizations with a focus on STEM will also be sampled, and their researchers considered to participate in the study. They include African Population and Health Research Center (APHRC), African Academy of Sciences (AAS), and African Women in Agricultural Research and Development (AWARD) Icipe and the Kenya Medical Research Institute (KEMRI). 
[bookmark: _heading=h.z337ya]Study population
The study population will comprise of the following:
1. Staff and students currently enrolled in IUCEA member universities that offer postgraduate programs in STEM (both male and female)
2. Postgraduate students’ supervisors and mentors (both male and female)
3. Researchers based in regional African research organizations with a focus on STEM 
4. Managers, administrators and coordinators of postgraduate training programs
5. National commissions for higher education and research agency officials

Secondary data currently existing at Higher Education Institutions (HEIs) e.g. gender disaggregated student enrolment and graduation data will be collated for analysis. A data abstraction sheet based on the existing questions will be developed after initial review of the existing data. 
[bookmark: _heading=h.3j2qqm3]Sampling 
The study will utilize purposive sampling technique and will target all universities that offer doctoral programs in applied sciences, technology, engineering and mathematics. Currently in Kenya only 23 of the 74 universities – that is 30% of universities offer doctoral degrees in STEM. It is assumed that a similar or lower percentage will be found in the other five countries, namely Uganda, Tanzania, Rwanda, Burundi and South Sudan. 
Purposive sampling will be used to recruit participants from purposively selected universities and national higher education commissions and agencies into the study. In universities, all students enrolled in doctoral programs in STEM will be considered. In addition, the female and male students’ lecturers, supervisors and mentors and other faculty members and researchers in the identified institutions will also be considered to participate in the study. 
Purposive sampling of doctoral students, faculty and early career researchers (post-doctoral fellows within the first 6 years since receiving their PhD will be conducted using the following inclusion criteria:
Inclusion criteria
i. Working in STEM field/ discipline
ii. Enrolled in doctoral program within STEM field
iii. Early career researchers in STEM field in research organizations
iv. Faculty in a STEM field at university 

In addition, registrars, postgraduate training coordinators, head of departments and officials from national agencies and ministries related to post-graduate training and research will be purposively selected from all the identified universities to give input on the existing policies and guidelines and enrolment data. For each group mentioned above, we will conduct 7-12 interviews in this category, to total 60 interviews. 
X. [bookmark: _heading=h.1y810tw]Data collection
[bookmark: _heading=h.4i7ojhp]Secondary data from existing datasets 
The quantitative component of the study will include extraction and analysis of existing data sourced from IUCEA partner institutions in East Africa. The aim of the secondary data analysis will be to quantify the gender gaps in STEM post-graduate training programs in IUCEA member universities. The analysis will report on two main components of women in STEM, namely:
i. Gender parity i.e. the proportion of female students in the various STEM related post-graduate disciplines at admission and graduation. 
ii. Gender distribution of faculty in the various STEM-related post-graduate disciplines at various academic levels over the last 10 years to provide us with an overview of the number of potential female supervisors and mentors.
[bookmark: _heading=h.2xcytpi]Situational Analysis
The study will undertake a scoping review to quantify gender gaps in postgraduate studies, to identify models of supervision and mentorship that exist in the universities, and to identify factors that hinder or promote participation of women through varied stages of training, recruitment, promotion and retention in STEM related disciplines in SSA. The scoping review will include a critical document analysis of guidelines and policies that exist to promote women’s participation in STEM training and careers in East Africa. We will develop a scoping review search strategy to guide the review. Steps of a scoping review and presentation of results will follow a PRISMA-ScR flow diagram (38). Examples of variables to be collected will include gender, age, marital status, employment status, country of origin, country of study, and academic disciplines and any other variables that will be deemed feasible to collect after the inception meeting to be held with stakeholders.
To identify the supervision and mentorship policies and guidelines that promote women’s participation in STEM post-graduate training in IUCEA member universities, we will review policy documents and guidelines sourced from member universities to document the following:
a. A situational analysis of supervision and mentorship policies and guidelines in the participating universities to determine if policies and guidelines exist and if yes, when were these policies and guidelines developed (information on status and year of development from institution)
b. Knowledge of existence of policies and guidelines (information from postgraduate students and staff)
i) Status of implementation of policies and guidelines (information from postgraduate students and staff) to determine the proportion of the supervision and mentorship guidelines that cover gender-related parameters. 
ii) Establish the perceived effectiveness of supervision and mentorship policies and guidelines in supporting women in STEM post-graduate training 
[bookmark: _heading=h.1ci93xb]Key Informant Interviews 
We will carry out Key Informant Interviews (KII) to identify factors that promote or hinder women’s participation in STEM-related postgraduate careers. The main body of research will include a capacity-building component. A student of Master of Science in Tropical Medicine will be supervised to conduct research, to determine post-graduate female student and faculty perceptions on which models are most effective in improving women’s experiences with and enhanced participation in STEM careers using positive deviance concept (39). Positive deviance is an approach to behavioural and social change premised on the fact that in any circumstance, other people will be successful than others, faced with the same problems and without having the benefit of any extra resources. The positive deviance analysis of women identified as leaders in the different STEM themes and who were trained and worked in the participating institutions will be conducted (39). This approach will help us understand the processes that enable women in STEM to rise to leadership positions in research and academia despite the intersecting and gender related barriers that work against women in science. 
[bookmark: _heading=h.3whwml4]Focus Group Discussions 
We will conduct 2-6 focus group discussions (FGDs) spread across the region. These discussions will proceed after key Informant interviews in the respective countries. Each FGD will constitute 8 purposively selected participants who may or may have not participated in the KIIs. The post-doctoral qualitative researcher will moderate the discussions. The focus of the FGDs will be to identify common, agreed upon themes and narratives, as well explore groups different views in terms of experiences and worldviews of women in STEM training and careers in East Africa. This will help identify common themes as well as diversity in experience of participants. We plan to conduct at least one FGDs in each country. We will formulate the FGD guide questions after the conducting and analysing preliminary KII transcripts for common and divergent emerging themes. 
The qualitative methods will help determine perceptions, opinions and lived experiences of both students and faculty regarding women’s equal participation in STEM postgraduate programs and related careers, using a gender lens and considering intersecting factors.
[bookmark: _heading=h.2bn6wsx]Questionnaires
An online based, self-administered questionnaire will be designed to postgraduate students, and researchers and faculty teaching STEM postgraduate courses in universities. The questionnaire will also target early career researchers in select research centres in East Africa. The focus of the questionnaire will be on background characteristics of respondents, status of gender equality; factors that contribute to participation of women in STEM and related strategies, and effect of the covid19 pandemic on women’s progression in STEM training and careers. 
Table 1 below summarizes the methodology that we will use to achieve our study objectives.
Table 1: Study Methodology
	Objective 
	Methodology
	Study participants

	To determine levels of gender equality in STEM-related post-graduate training and careers in East Africa.
	· Scoping review methodology and document analysis
· Secondary data analysis
· In- depth interviews 
· Online based self - administered questionnaire
	 N/A



N/A

· Post graduate students in STEM
· Faculty in STEM Disciplines 
· Women STEM department heads and university Vice chancellors
· Women STEM early career researchers and research leaders.
· National HEI commissions, ministry of STI,  and agency officials

	To explore the factors that contribute to participation of women in STEM related postgraduate training and careers 
	· In- depth interviews
· Scoping review methodology and document analysis
· Online based self - administered questionnaire 
	· Post graduate students in STEM
· Faculty in STEM Disciplines
· Women STEM department heads and university Vice chancellors
· Women STEM researchers and research leaders.
· Women in STEM early career researchers

	To develop comprehensive framework for optimal engagement of women in STEM related post-graduate training and careers in East Africa
	· Data triangulation collected from other objectives
· Evaluation of indicators

	N/A




[bookmark: _heading=h.qsh70q]Training research assistants and piloting
Research assistants (RA) holder of at least a Bachelor’s degree in a science-related program) and data collectors (similar qualification as RA but with at least 1 year experience in qualitative data collection) will be recruited. They will undergo a two-day training on the study objectives, data collection tools and research ethics. All RA will participate in pre-testing the study tools and refining the final versions of tools. Data collectors will be trained on ethics in research   to ensure that guidance on ethical conduct is clearly understood and implemented. Such training will include focused sessions and exercises regarding the meaning and process of informed consent, the importance of protecting the privacy of subjects and confidentiality of the information obtained from them. Furthermore, they will be trained on how to moderate, listen and record data from the interviews without displaying any judgmental attitude towards the participants or the information being received.
[bookmark: _heading=h.3as4poj]Managing data quality during fieldwork
A research officer based at APHRC will supervise the data collection exercise. The research officer will travel and directly oversee and participate in data collection in various countries. She will be responsible for verifying data for authenticity and clarity before approving transcription and data entry.  
[bookmark: _heading=h.1pxezwc]Ethical considerations
Ethical Training Certification and Clearance: Members of the study team will undergo ethical training for researchers and have valid certification. Furthermore, the protocol has been reviewed by APHRC’s internal scientific review committee before submission to the AMREF ethics and scientific research committee (ESRC). Upon approval by AMREF ESRC, we will submit the proposal scientific and ethical clearance to the relevant bodies in the EAC member countries.
Informed Consent: Potential study participants will be provided with written and oral information about the study before any consent to participate is sought from them.  For the written information, potential participants will receive an email from the study team introducing the purposes of the study and providing them with information regarding their participation. Specifically, they will be adequately informed about the purpose of the study and methods to be used. In addition, they will be informed about the institutional affiliation of the researchers; anticipated benefits and potential risks and follow-up of the study; discomfort it may entail; the right to choose to participate or not participate in the study, or to withdraw consent to participate at any time, without any reprisal whatsoever; and measures taken to ensure confidentiality of information they provide.  A copy of the informed consent form is attached in Appendix 1. 
Participants will have opportunity to email any further questions they have about the study and further responses provided to them via email. A telephone number of the research officer will be provided for those who wish to make oral information inquiries via telephone.  Participants who are satisfied with the information and choose to participate in the study will then click on a link clearly marked ‘I voluntarily consent to participate in the survey’. This link will lead the participant to the informed consent checklist, requiring the participant to check against each item of the consent information form, and provide a signature at the end. In addition, the participant will be required to provide a secure email address through which they prefer to be sent the survey questionnaire. The study team will then email the provided address with a unique, single use link to the online questionnaire. The links to the informed consent form and checklist shall be provided via Survey Monkey platform. Participants will access the link to type in their responses, and once they click send, their response will be registered in our database.
Benefits: No immediate tangible benefit is likely to accrue to the participants through their participation in this study and this will be explained to them when obtaining their informed consent. However, the potential benefits of their participation is the improvement in approaches to enhance participation of women in STEM programs. They will therefore be made fully aware that the data gathered will be used to provide recommendations to the Ministry of Education, HEIs as well as other stakeholders in the education sector. 
Confidentiality: The results from the study will be anonymized at all points of presentation or data sharing. Confidentiality will be maintained at all times through training of data collectors on the meaning of confidentiality and mechanisms that maintain confidentiality during and after data collection. All data collection instruments will be kept under lock and key at all times in the field and in study offices and will only be accessible to members of the study team. Additionally, data will be stored in password-protected computers, accessible only by the members of the study team. Results will be presented in reports in an aggregated manner such that responses cannot be traced back to individual participants.
Risks and risk management: 
There may be limited potential risks involved with conducting this study. Participants will be asked a number of questions relating to women participation in STEM programs. Careful and deliberate steps will be taken to ensure that participants and other stakeholders are comfortable. The study tools will be pre-tested among a small group of participants with similar characteristics as the study population to identify potentially negative consequences that may necessitate the modification of the study tools.
XI. [bookmark: _heading=h.49x2ik5]Data processing and analysis
Qualitative data from audio-recorded in-depth interviews and focus group discussions will be transcribed using MS Word and imported into QSR NVivo 10 program. As the research is primarily exploratory, we will use open inductive content analysis to come up with codes for analysis of qualitative data.   Qualitative data will be organized in the emergent thematic areas. We shall conduct thematic data analysis in qualitative meta-synthesis (40) to generate a unitary picture of the gender gaps in STEM postgraduate training and careers in East Africa. Finally, the analysis will yield the current experience of women in STEM careers. 
Quantitative data will be entered into MS Excel and transferred to STATA Program for purposes of further analysis. Descriptive, correlational and comparative analysis will be considered in relation to gender-related convergences and differences in the intersectional variables. The analysis will determine gender representation in STEM-related training, careers and trends, and gender gaps over 10 years in IUCEA universities in East Africa. 
A synthesis of all study findings will result in designing and piloting a supervision and mentorship intervention that positively influences participation of women in postgraduate training in STEM-related programs in East African universities. Based on results from the three data collection methods listed above, we will develop a supervision and mentorship framework that will be implemented in all the East African Universities with STEM related postgraduate training programs. The implementation will be conducted and tracked over a period of two years after which an impact assessment will be carried out to determine effects on the gender gap on STEM, institutional policies and guidelines, and effectiveness of supervision and mentorship of women in STEM-related postgraduate training programs in East Africa. 
XII. [bookmark: _heading=h.2p2csry]Plan for communicating findings of the study
The validated supervision and mentorship framework will be incorporated into IUCEA supervision and mentorship guidelines and East African Community (EAC) partner states will use these guidelines as a benchmark for assuring quality gendered supervision and mentorship is happening in HEIs in East Africa.  
A comprehensive gender disaggregated database for career tracking for SSA region will be presented to a first group of stakeholders for validation and piloting. Other phases of developing the database will be developed at a later second phase. 
A technical paper containing methodological approaches, lessons learned and best practices will be published and widely disseminated.  APHRC recently set up a base in Senegal to support our ability to engage more directly with regional bodies including Economic Community of West African States (ECOWAS), which has considerable power in setting policy and monitoring commitments to regionally agreed targets for its 15 member countries, including regional powerhouses such as Nigeria.  Through our West Africa office, we plan to carry out stakeholder engagement activities with the aim of carrying out a similar study in the ECOWAS region in future.  
XIII. [bookmark: _heading=h.147n2zr]Study limitations and risks
The study aims to generate evidence on the status of gender equality and experiences of women in postgraduate programs in STEM in IUCEA member universities with the aim of informing IUCEA guidelines. In addition, the study aims to make recommendations on current supervision and mentorship guidelines in the region. Therefore, the study requires buy-in from the member institutions of IUCEA in order to access policies in place and the postgraduate staff and students, lack of which will introduce certain risks to the study. 
The study team may encounter some risks and challenges that may include lack of buy in from IUCEA member institutions.  We will mitigate this risk by carrying out an inception meeting that will enable the heads of the institutions to understand the aim of the study. We would also seek opportunities to sensitize the heads on the need for the study during other IUCEA convening’s. In addition, we will engage the Commissions for University Education, to prevent any problems of buy in from participating universities. 
Secondly, participants (postgraduate staff and students) may be unwilling to participate in the interviews. We would counter this by seeking commitment from the vice chancellors, deputy vice chancellors research, and academic affairs to cascade information pertaining to the study to the postgraduate staff and students. This would help in providing clear information about the study and the expected outputs. 
A third risk we may encounter is failure by respondents to provide reliable information. To mitigate this risk, data collectors will provide a brief on the aims of the study and importance of the study to the respondents. Finally, the risk of subjectivity of data will be mitigated by training the research assistants and data collectors before data collection and having a research officer from APHRC supervising the data collection process. 
XIV. [bookmark: _heading=h.3o7alnk]Management and organisation of the study
[bookmark: _heading=h.23ckvvd]Research team 
Dr. Evelyn Gitau is the Director of Research Capacity Strengthening at the African Population and Research Center. As the Principal Investigator, she will offer leadership on aspects related to the project, lead high stakeholder engagements for adapting and co-designing of the proposed methodologies and validation of findings. Dr. Gitau will work with four co-investigators listed below. 
Dr. Anne M. Khisa (co-investigator) is a qualitative researcher and post-doctoral research scientist working on higher education research at the African Population and Health Research Center. She will obtain ethical approvals and ensure quality and scientific implementation of the study, lead the scientific writing as well as disseminating findings of the study via high impact journals and policy engagement. She will supervise the masters’ student research for the qualitative component of the study. She will supervise the data collection phase of the study, implemented with the support of a field team constituting a research officer and several research assistants.  
Dr. Hesborn Wao (co-investigator) is the Training Coordinator at African Population and Health Research Centre and is a measurement and evaluation specialist and a certified public health professional. He will provide expert advice on evaluating outcomes and lead the scoping review. He will also provide guidance to extraction and analysis of quantitative data from secondary datasets, and execution of the mixed methods study design.
Dr. Marta Vincente Crespo (co-investigator) is the Training Program Manager of the Consortium for Advanced Research Training in Africa (CARTA). She will guide the extraction and analysis of quantitative data from secondary datasets and provide scientific input in the project.  She will supervise the MSc student researcher for the quantitative component of the study.  
Dr. Florah Karimi (co-investigator) is the Program Manager of the Consortium for Advanced Research Training in Africa (CARTA). She will form liaisons for community entry within the IUCEA universities in East Africa and supervise the data collection phase of the study, which will be implemented with the support of a field team constituting a research officer and several research assistants whose roles are outlined below. 
Ms Leah Mwangi is a research officer within the Research Capacity Strengthening Division at African Population and Research Center. She will support the project manager in executing project activities such as coordinating the stakeholder engagement and validation workshops, development of final study tools, training of field interviewers, ethics and research permits applications, training of research assistants and field supervisors as well as rolling out the project each year. She will support in sampling and identification of participants, conduct the scoping review and take part in scientific writing and dissemination of the research findings. 
Capacity Building
The research team will include Laura Naidi, a Master of Science student from university of Oxford’s school of tropical medicine. The student will take part in the research component implemented in East Africa to include extraction and analysis of secondary data from existing databases, perform in-depth interviews and participate in the scoping review. The PI and two co-investigators will supervise her. 
Collaborators
Phillip Ayoo, PhD is the principal innovation and outreach officer at the Inter-University Council for East Africa (IUCEA). He will be the liaison between our study team and IUCEA member universities, to facilitate a smooth community entry and provision of data on partner universities. This liaison will be useful in the first stage of meeting the stakeholders and introducing the study to leaders of universities to obtain buy-in for the study. 
[bookmark: _heading=h.ihv636]Schedule/ timeline of activities
	Research activity 
	2020
	2020
	2020
	2020
	2021
	2021
	2021
	2021
	2022
	2022
	2022
	2022
	2023

	Month 
	Jan-Mar
	Apr-Jun
	Jul-Sep
	Oct-Dec
	Jan-Mar
	Apr-Jun
	Jul-Sep
	Oct-Dec
	Jan-Mar
	Apr-Jun
	Jul-Sep
	Oct-Dec
	Jan-Dec

	Virtual Inception meetings between:
a. APHRC research team and IUCEA Secretariat
b. APHRC and IUCEA Member Universities
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Seeking Ethical Approval in Kenya, Uganda, Tanzania, Rwanda and Burundi
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Correspondence to participating universities, and introduction to the objectives of the study research organisations and respondents
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Development and validation of data collection tools for scoping review: a. scoping review search strategy b. questionnaires c. In-depth interview d. Identify documents for situational analysis
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Training of data collectors
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Data collection: Scoping review
	
	
	
	
	
	
	
	
	
	 
	 
	 
	 

	Data collection: interviews
	
	
	
	
	
	
	
	
	
	
	
	
	

	Analysis & interpretation of scoping review data
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Report writing 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Develop and validate a framework for improving participation of women in STEM training and careers
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Workshop/ meeting for dissemination of findings with IUCEA Secretariat and member institutions
	
	
	
	
	
	
	
	
	
	
	
	
	

	Draft technical paper/ brief
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Draft manuscript to peer reviewed journal
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	
	
	
	
	
	
	
	
	
	
	
	
	



 
[bookmark: _heading=h.32hioqz]Budget
	 
	Item
	 
	No. of countries
	Units
	LOE
	 Unit Cost 
	 Year 1
	 Year 2
	 Year 3
	 Year 4
	 Year 5 
	Total Cost USD 
	Total Cost Kes

	A. 
	Personnel cost
	 
	 
	 
	 
	 
	31,744
	31,830
	17,149
	29,117
	28,370
	138,211
	14,375,464

	B.
	Inception meeting
	 
	71,824
	              -   
	         -   
	           -   
	         -   
	71,824
	7,470,486

	C.
	Research Permits
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	Annual Ethical Clearance
	Item 
	6
	1
	1
	1,000
	6,300
	3,308
	3,473
	3,647
	3,829
	20,556
	2,138,050

	 
	National Commission for Science, 
Technology and Innovation (NACOSTI)
	Item 
	6
	1
	1
	200
	1,260
	              -   
	         -   
	           -   
	         -   
	1,260
	131,054

	 
	Sub Total 3
	 
	7,560
	3,308
	3,473
	3,647
	3,829
	21,816
	2,269,104

	D.
	Training and Data Collection
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	Training for 5 days (including 1 day debriefing meeting; venue and meals for 5 field interviewers + 2 facilitators) 
	Pax
	6
	7
	5
	40
	8,820
	 
	 
	 
	 
	8,820
	917,377

	 
	Training transport reimbursement for field interviewers for 5 days
	Pax
	6
	5
	1
	20
	630
	 
	 
	 
	 
	630
	65,527

	 
	Supplies for training and data collection (printing tools and manuals, notebooks, bags, pens)
	Item
	6
	5
	1
	50
	1,575
	 
	 
	 
	 
	1,575
	163,817

	 
	Wages for data collectors for 30 days
	Pax
	6
	1
	30
	29
	5,467
	 
	 
	 
	 
	5,467
	568,628

	 
	Wages for team leader for 30 days
	Pax
	6
	1
	30
	34
	6,511
	 
	 
	 
	 
	6,511
	677,216

	 
	Communication allowance for FIs per month
	Item
	6
	1
	1
	30
	189
	 
	 
	 
	 
	189
	19,658

	 
	Accommodation and subsistence for 1 APHRC researcher for 4 days in each country 
	Pax
	6
	1
	4
	180
	4,536
	 
	 
	 
	 
	4,536
	471,794

	 
	Travel to site for APHRC researcher
	Pax
	5
	1
	1
	500
	2,625
	 
	 
	 
	 
	2,625
	273,029

	 
	Local travel allowance for APHRC researcher
	Pax
	6
	1
	4
	50
	1,260
	 
	 
	 
	 
	1,260
	131,054

	 
	Transcribers for 15 days
	Pax 
	1
	1
	15
	43
	674
	 
	 
	 
	 
	674
	70,103

	 
	Coder for 15 days
	Pax 
	1
	1
	15
	27
	417
	 
	 
	 
	 
	417
	43,373

	 
	Data review and report writing workshops in Nairobi for 5 days
	Pax
	1
	6
	5
	40
	1,260
	 
	 
	 
	 
	1,260
	131,054

	 
	   Sub Total 4
	 
	 
	 
	 
	 
	33,964
	              -   
	         -   
	           -   
	         -   
	33,964
	3,532,630

	E.
	Validation meeting
	 
	           -   
	            -   
	65,406
	           -   
	         -   
	65,406
	6,802,943

	F.
	Piloting intervention (Edline data collection)
	 
	                  -   

	 
	Wages for data collectors for 10days
	Pax
	6
	1
	10
	29
	 
	 
	 
	2,110
	 
	2,110
	219,463

	 
	Communication allowance
	Item
	6
	1
	10
	6
	 
	 
	 
	438
	 
	438
	45,557

	 
	Venue for conducting interviews
	Item
	6
	5
	4
	39
	 
	 
	 
	5,654
	 
	5,654
	588,078

	 
	Transcribers for 10 days
	Pax 
	1
	1
	10
	43
	 
	 
	 
	520
	 
	520
	54,086

	 
	Coder for 10 days
	Pax 
	1
	1
	10
	27
	 
	 
	 
	322
	 
	322
	33,492

	 
	Data review and report writing workshops in Nairobi for 5 days
	Pax
	1
	6
	5
	50
	 
	 
	 
	1,823
	 
	1,823
	189,612

	 
	Sub-Total 6
	 
	 
	 
	 
	 
	           -   
	              -   
	         -   
	10,866
	         -   
	10,866
	1,130,184

	H.
	Equipment
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	                          -   

	 
	Recorders
	Item
	 
	5
	 
	150
	788
	 
	 
	 
	 
	788
	81,961

	 
	Phones for data collection
	Items
	 
	5
	 
	100
	525
	 
	 
	 
	 
	525
	54,606

	 
	Insurance for phones and recorders
	Item
	 
	1
	 
	126
	132
	 
	 
	 
	 
	132
	13,729

	 
	Sub-Total 7
	 
	 
	 
	 
	 
	1,445
	              -   
	         -   
	           -   
	         -   
	1,445
	150,296

	I.
	Publication
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	                          -   

	 
	Publication fees
	Publications 
	1
	1
	1
	1,260
	 
	 
	1,459
	 
	1,608
	3,067
	319,002

	 
	Direct Costs Total 
	 
	 
	 
	 
	 
	145,276
	35,138
	87,487
	43,630
	33,807
	345,338
	35,918,951

	 
	Indirect Costs
	 
	 
	13%
	 
	 
	18,886
	4,568
	11,373
	5,672
	4,395
	44,894
	4,669,470

	 
	GRAND TOTAL
	 
	 
	 
	 
	 
	164,162
	39,706
	98,860
	49,302
	38,202
	390,232
	40,588,421


Budget notes:
A. Personnel costs cover the salaries of permanent staff on the project
B. Inception meeting costs will cater for the travel, accommodation and conference package of all participants during initiation of the project. It will consist of a planning meeting and 
C. National Science and Technology Institutions in the different countries require us to register each study at the beginning. On average this costs around USD 200 in each of the 6 countries.  In addition, ethical clearance will be obtained at the start of the project and an annual renewal for the same in each of the 6 countries. 
D. Data collection costs for 6 countries are included. We will recruit locally based research assistants for cultural sensitivity and to reduce research costs.
E. These will include costs of convening a stakeholder’s meeting to validate the generated framework
These will be direct costs on piloting the framework in the 
I. The resultant research article will be published in an open access peer reviewed journal that require Article processing Charge (APC)
XV. [bookmark: _heading=h.1hmsyys]Appendices and references
[bookmark: _heading=h.41mghml]Appendix 1: Informed consent form
[bookmark: _heading=h.2grqrue]INFORMED CONSENT FORM (vn no. – date mm/year in header)
[This ICF should only be used for those who have attained the age of majority, 18 years]
	Study Title
	Enhancing Participation and Quality of Experiences of Women in Science Technology Engineering and Mathematics Postgraduate Training Programs and Careers in East Africa.

	Investigator(s)
	Investigators
· Dr. Gitau, Evelyn  - Tel: +254 20 4001051 or +254725345262 
Co-investigators: 
· Dr. Khisa, Anne – Tel: +254 20 4001139 or 0724348661
· Dr. Karimi, Flora –Tel. +254 20 4001040 or 0722420752
· Dr. Vicente-Crespo, Marta - Tel. +254 20 4001020 or 0722 921 584
· Prof. Wao, Hesborn - Tel. +254 20 4001134 or 0722205933
· Leah Mwangi – Tel. +254 20 4001000, Cell: 0721 894506
· Laura Naidi -  Tel. +254 20 410000, Cell: +44 07983464922

	Study Sponsor(s)
	International Development Research Centre (IDRC)

	Collaborators
	Inter University Council of East Africa (IUCEA)



This Informed Consent Form has two parts:
· Information Sheet (to share information about the study with you) 
· Certificate of Consent (for signatures if you choose to participate)
· You will be given a copy of the full Informed Consent Form 

Part I: Information Sheet 
The African Population and Health Research Centre is conducting research to understand how the participation of women in STEM training and careers in East African universities and research organizations may be improved. 
We are giving you this information because we would like you to participate in our research project. If you prefer not to participate, you are free to choose to do so.  You will continue to receive health services the way that you normally would, with no negative impact. We want to make sure that you have all the information that you need before you decide. Members of our team are here to help you understand more about the project. If you do not understand any of the words or ideas that you see on this form, please ask us to explain the information to you. You can talk to anyone from our team whom you feel comfortable with about the research.
Why is this Project Important? 
This interview is part of a study aimed at understanding your experiences as a woman during your postgraduate training. Further, we aim to understand your experience and level of participation in your career in a STEM discipline.  
Who Can Participate? 
You are being invited to take part in this research project because we feel that your experiences with being a postgraduate student/ faculty/ researcher in STEM is important to inform future initiatives to strengthen participation of women in STEM postgraduate programs through an enhanced supervision and mentorship framework. 
Participation is Your Choice
Your participation in this research is completely voluntary. You will make the choice about whether you will participate or not. If you choose not to take part, you will continue to receive all of the services that you usually get in from your university department and nothing will change.
What Is Involved in this Project? 
You will be asked for your personal opinions and thoughts on this topic. Participation in this activity is voluntary and you can request to end it at any time or choose not to answer any specific question. We are seeking your permission to record the audio for further transcription. The research team guarantees confidentiality of all the information you share with us during this interview. Results from these interviews may be included in a published peer-reviewed journal without attributing responses to any specific person or institution.
How Long will the Project Last? 
This study takes place over 12 months in select countries in East Africa. You are only going to participate in 1 interview that lasts about 45-60 minutes. You may however be called upon later on to validate some of the findings of the study in form of a stakeholder workshop. 
What are the Risks? 
There is a risk that you may share some personal or confidential information by chance, or that you may feel uncomfortable talking about some of the topics in this study. However, we do not wish for this to happen. You do not have to answer any question or take part in the survey if you feel the question(s) are too personal or if talking about them makes you uncomfortable.
What are the Benefits?
There will be no direct benefit to you, either material or monetary. However, we feel that your participation is likely to help us find out more about how to improve the manner in which postgraduate students in STEM are mentored and supervised in future. It will further contribute to understanding the current status of gender equality in STEM careers in the region. 
How will we protect your Information and Confidentiality?
The information that we collect from this research project will be kept private. Any information about you will have a number on it instead of your name. Only the researchers will know what your number is and we will lock that information up with a lock and key. It will not be shared with or given to anyone outside of our project. 
Data handling and Protection
Please do not include any personal identifiable information in your responses. While the survey is anonymous, it is up to you to consider how you answer qualitative text answers - please do not include details that would reveal your identity. Our aim is to keep the data collection anonymous to ensure that nobody, including the researchers, will be aware of your identity, and that nobody will be able to connect you to the answers you provide, even indirectly.  	
Your data will be held securely on the online survey platform and then on a password protected server at APHRC.  We are supporting open science: the de-identified data set from this survey will be released online, via the APHRC website (www.aphrc.org) for researchers to download and analyze after completion of the study.
What will happen with the Results? 
The knowledge that we get from this research will be shared with your university STEM stakeholder forum for validation before it is made widely available to the public. Following the meetings, we will publish the results so that other interested people may learn from the research.
Can I Refuse to Participate or Withdraw from the Study?
You do not have to take part in this research if you do not wish to do so. If you choose not to participate, you will continue to receive all of the normal services from your employer/ faculty/ university department that you usually get and nothing will change. If you wish to stop participating in the study after you begin, you can stop at any time by telling someone on our project team. If you choose to stop taking part, you will not be penalized. 

Who Can I Contact?
If you have any questions about this interview or the study, you can ask anyone from our team now or later. If you have questions later, about your rights as a research participant, you may contact: 
Dr. Evelyn Gitau, (Principal Investigator) on Tel: +254 20 4001051 or +254725345262 or via email: egitau@aphrc.org. 
If you have any questions about this interview or the study please contact the local AMREF Ethics and Scientific Research Committee on email addresses:
esrc.kenya@amref.org cc samuel.muhula@amref.org or Call or write to:
 		The Research Officer, AMREF Kenya, Wilson Airport, Lang’ata Road.
Office Tel:  +254 20 6994000, Fax: +254 20 606340, 
P.O Box 30125-00100, Nairobi, Kenya
Do you have any questions at this time?  
Part II: Certificate of Consent 
I have read the above information, or it has been read to me. I have had the opportunity to ask questions about it and any questions I have been asked have been answered to my satisfaction. I consent voluntarily to be a participant in this study. 
	Print Name of Participant
	[at least forename and surname]



	Signature of Participant
	


	DD/MM/YYYY
	



If visually impaired, physically impaired, mentally impaired or illiterate
I have witnessed the accurate reading of the consent form to the potential participant, and the individual has had the opportunity to ask questions. I confirm that the individual has given consent freely. 
	Print Name of Participant
	[at least forename and surname]



	Thumb/Foot print of Participant
	




	Signature of Witness
	[A literate witness must sign and should be selected by the participant and MUST have no connection to the research team. 


	DD/MM/YYYY
	




Statement by the researcher/person taking consent
I have accurately read out the information sheet to the potential participant, and to the best of my ability made sure that the participant understands that the following will be done:
1.  At the visit, the participant will answer an interview of about 45-60 minutes
2. The participant’s information will be kept confidential.
I confirm that the participant was given an opportunity to ask questions about the study, and all the questions asked by the participant have been answered correctly and to the best of my ability. I confirm that the individual has not been coerced into giving consent, and the consent has been given freely and voluntarily. 
  A copy of this ICF has been provided to the participant.
	Print Name of Researcher/person taking the consent
	[at least forename and surname]

	Signature of Researcher/person taking the consent
	



	DD/MM/YYYY
	



INFORMED CONSENT CHECKLIST (Will include vn no. – date mm/year in header)
Participant ID:                             Please initial box[image: ][image: ]
1. I confirm that I have read and understand the information sheet for the above study. I have had the opportunity to consider the information, ask questions, and have had these answered satisfactorily.

2. I understand that my participation is voluntary and that I am free to withdraw at any time without giving any reason, without my legal rights being affected. 

3. I give my permission for the interview/focus group to be audio recorded. I understand that the content of this activity will first be typed up word-for-word so the discussion can be analyzed by members of the research team.

4. I understand that the audio recordings will be destroyed after they have been analyzed and published.

5. I understand that although a number will replace my name on any subsequent reports, my anonymity cannot be guaranteed. 

6. I agree to take part in the interview/focus group discussion, and to be contacted again in case the research team deems it necessary to clarify any information during this activity.[image: ]

7. I agree for my data that is collected for the above study to be used in future research studies, which have been approved by a Research Ethics Committee.

Name of Participant: _______________________ Date_____________	Signature___________

Name of Person taking consent: _____________________ Date ___________	Signature:________ 

When completed, keep 1 copy for interviewee; and 1copy for researchers file
[image: ][image: ][image: ][image: ][image: ][image: ][image: ][image: ][image: ][image: ][image: ][image: ][image: ][image: ]


[bookmark: _heading=h.vx1227]Appendix 2: In-depth interview guide for women scientists 
Study Information:
This interview is part of a study aimed at understanding your experiences with your postgraduate training in a STEM field, and your subsequent careers within a STEM field in an East African university or research organization as faculty or researcher. This study is being conducted by researchers from the African Population and Health Research Center(APHRC). This interview is confidential and its purpose is to gather your thoughts and opinions about gender equality and how to improve participation of women in STEM postgraduate training and careers. The study is being conducted in 6 countries in East Africa. There are no right or wrong answers, but rather this is an opportunity to hear your thoughts about the topic. If you agree to this, I will record the conversation in audio so that I can later remember what we talked about. I will likely be taking notes as well while we speak. I will also ask you to complete and sign an informed consent form. You will keep a signed copy with you.
Thanks in advance for agreeing to participate in this activity.
IDI Guide Questions
1. In your opinion, how would you describe the effect of the covid19 pandemic on your progress in your career as a woman in a STEM field? Probe for triple gender roles, overlap of private and productive (work) spheres of life, closure of institutions and resultant supervision challenges,      
2. In your opinion, how would you describe gender equality in your STEM discipline? Probe for discipline of the researcher/ faculty member. Other probes: Comment on the ‘equality of opportunities’ for women doctoral degree holders to pursue a career locally in research in your field?
a. Which practices promote or hinder gender equality in STEM related postgraduate training and careers in East Africa?
b. How is the status of ‘Equal access to resources, career opportunities and remuneration’, economic participation and decision-making in your field of STEM? Probe for examples to illustrate the participants' answer.
c. To what extent are your behaviours, aspirations and needs as a woman valued in your field?
d. (To department heads, ask) What is the gender distribution of students and scientists in your STEM postgraduate training and careers in East Africa?
3. How would you describe the experience during the supervision of your doctoral studies? Probe: what stood out for you? How would you describe your relationship with your supervisor? Probe: How did this relationship affect your studies? In what ways did your being a woman affect your supervision experience?
a. What things/ aspects of supervision improved your experience during training, as a woman in a doctoral program?
b. As a woman in a doctoral program, were there things you wished could have been done to improve your supervision experience?
c. In your opinion, how did your supervision experience in doctoral studies influence your current style of supervising doctoral students? 
4. How would you describe the experience of mentorship during your doctoral studies? Probe: Were you in any mentorship relationship? Was it a formal written down contract? How has your mentor affected the way you perceive and conduct your research and or teaching career in your field?
a. What things/ aspects of mentorship improved your experience during training As a woman in a doctoral program?
b. As a woman in a doctoral program, were there things you wished could have been done to improve your mentorship experience?
c. In your opinion, how did your mentorship experience in doctoral studies influence your current style of mentoring doctoral students and early careers scientists in your field?
5. I would like to get your opinion on the career progression of women in your field/ discipline of STEM. 
a. What career pathways do women in STEM follow in East Africa? Probe for odds of a successful career, enablers and disablers of progression, likelihood of retention within the career path. 
b. In your opinion, what factors contribute to increase successful women’s agency and resilience to develop successful STEM career trajectories? 
c. How do successful women faculty and researchers in STEM overcome the gender barriers to scale the different stages of career progress? Probe for reflection on the personal journey 



Appendix 3: Questionnaire 
Examining Participation and Quality of Experiences of Women in Science Technology Engineering and Mathematics: Postgraduate Training Programs and Careers study. PART A- Participant Characteristics 



1. How old are you? Select your birthdate below
Click or tap to enter your Birthdate

2. How do you identify your gender? Please tick the most appropriate responses.  
· Male 
· Female 
· Other (please specify)
· Prefer not to say

3. What is your nationality? (Please tick the most appropriate response)

Choose an item.


4. What is your current residence/ domicile country? (please select from the list below)
Choose an item.

5. Marital status. 
· Single (Never married)
· Married
· Divorced
· Widowed
· Remarried 

6. Please select all the disability situation(s) that affect you.
· I have a physical disability  
· I have a sensory disability  (e.g., hearing impairment)
· I have a learning difference such as dyslexia or dyspraxia  
· I have another long-term condition: Please enter here:  ________________________________________________
· None of the above apply to me.  
· Prefer not to say  

7. Which of these describes your total household income?
· $20,001 – $40,000
·  $40,001 – $60,000
· $60,001 – $80,000
·  $80,001 – $100,000
· $100,001 or over
· Under $20,000

8. Do you currently live in an urban or rural setting?
· Urban
· Rural
· Peri-urban/ sub-urban

9. Select your highest level of education attained/ completed? 
· Bachelor’s Degree          
· Master’s Degree  
· Post-Graduate diploma        
· Doctoral degree 
· Other _ please specify

10. Are you currently enrolled in a PhD program as a student?
· Yes
· No

If yes, please indicate the university where you are registered as PhD student?
____________________________________________ 
If no, skip to question 17.

11. Which year of study are you in?
· 1st year  
· 2nd year 
· 3rd year  
· 4th year 
· 5th year  
· 6th year or beyond  

12. Are you studying full time or part time?
· Full time  
· Part time  

13. Are you in a formal supervision relationship? 
· Yes
· No 
14. If yes, what is your role?
· Supervisor
· Supervisee
· Both 
15. Are you in a formal mentorship relationship? 
· Yes
· No 
16. If yes, what is your role?
· Mentor
· Mentee
· Both 
17. What is your field of study/ background/interest?
· Science (Biological sciences, physical sciences, health sciences, laboratory and allied health,  etc) 
· Technology
· Engineering
· Mathematics 

18. How was/ are your post-graduate studies funded? 
· Scholarship
· Private
· Self-sponsored

19. What is your current position in research? 
· Post-doctoral researcher 
· An early career researcher
· Senior researcher

20. How long have you been in this position?

Choose an item.

 Part B:  Status of Gender Equality 


21. Below are a number of statements about gender distribution of students enrolled at PhD level courses in your discipline. Please indicate with a tick (✔) to what extent you agree or disagree with each statement.

	Statements
	Strongly Agree
	Somewhat agree
	Neutral (Neither agree nor disagree)
	Somewhat disagree
	Strongly disagree

	There are more men than women enrolled in courses at Masters level in my discipline/ faculty. 
	
	
	
	
	

	There are more women than men enrolled in courses at master’s level in my discipline/ faculty.
	
	
	
	
	

	There is an equal number of man and women enrolled in courses at master’s level in my discipline/ faculty.
	
	
	
	
	



22. Below are a number of statements about gender distribution of students enrolled in PhD level courses in your discipline.  Please indicate with a tick (✔) to what extent you agree or with each statement.

	Statements
	Strongly Agree
	Somewhat agree
	Neither agree nor disagree
	Somewhat disagree
	Strongly disagree

	There are more men than women enrolled in courses at PhD level in my discipline/ faculty.
	
	
	
	
	

	There are more women than men enrolled in courses at PhD levels in my discipline/ faculty.
	
	
	
	
	

	There is an equal number of men and women enrolled courses at PhD level in my discipline/ faculty.
	
	
	
	
	




23. Below are a number of statements about the gender distribution of post-graduate students who graduated in your discipline/ faculty. Please indicate with a tick (✔) to what extent you agree or disagree with each statement
	Statements
	Strongly Agree
	Somewhat agree
	Neither agree nor disagree
	Somewhat disagree
	Strongly disagree

	There are more men than women who have graduated at Masters level
	
	
	
	
	

	There are more men than women who have graduated at PhD levels
	
	
	
	
	

	There are more women than men who have graduated at Masters level
	
	
	
	
	

	There are more  women than men who have graduated at PhD level
	
	
	
	
	

	There is an equal number of men and women who have graduated at Masters level
	
	
	
	
	



24. Below are a number of statements about gender distribution in various stem related faculty positions in your university home faculty. Please indicate with a tick (✔) to what extent you agree or disagree with each statement
	Statements
	Strongly Agree
	Somewhat agree
	Neither agree nor disagree
	Somewhat disagree
	Strongly disagree

	There are currently more men than women occupying entry/ assistant/ junior positions in my discipline’s faculty/ department/ school. 
	
	
	
	
	

	There are currently more men than women occupying lecturer positions in my discipline’s faculty/ department/ school. 
	
	
	
	
	

	There are currently more men than women occupying professor positions in my discipline’s faculty/ department/ school. 
	
	
	
	
	

	There is an equal number of men and women occupying positions in various stem related faculties 
	
	
	
	
	


 Section C: Factors that contribute to participation of women in STEM

25. In your opinion, what factors/ situations did you encounter while pursuing career in STEM in your specific discipline?

	There are enough potential supervisors and mentors who are female role models
	· Yes
	· No

	There were a few female role models in STEM
	· Yes
	· No 

	There are few female mentors in STEM
	· Yes
	· No 

	There are few opportunities for women
	· Yes
	· No 

	Women are not encouraged
	· Yes
	· No 

	Pathways for women to pursue STEM related careers are few 
	· Yes
	· No 

	Culture influences decisions around a women’s place in leadership 
	· Yes
	· No 

	Recruitment opportunities are scarce
	· Yes
	· No 

	Only men are considered
	· Yes
	· No 

	There are no women role models 
	· Yes
	· No 

	There are few opportunities for women in research 
	· Yes
	· No 

	There are effective policies that encourage or promote the participation of women in my discipline
	· Yes
	· No 

	Leadership roles are designed to attract only men
	· Yes
	· No 

	Organizations or institutions are gender bias
	· Yes
	· No 


Other _____________________

 Section D: Strategies for Optimizing Women’s Engagement in STEM 

26. In your opinion, which of the following strategies can maximize engagement of women in STEM training PhD level and subsequent careers?  Please tick (1= Least and 5= Most important) 
	Strategy
	1
	2
	3
	4
	5

	Changing perception, attitudes, behaviours, norms, and stereotypes towards women in STEM in society
	
	
	
	
	

	Engaging girls and women in STEM primary and secondary education and in bachelors careers
	
	
	
	
	

	Attracting and retaining women to  STEM higher education
	
	
	
	
	

	Ensuring gender equality in career progression for scientists and engineers
	
	
	
	
	

	Promoting the gender dimension in research content, practice and agendas
	
	
	
	
	

	Promoting gender equality in STEM-related policy-making
	
	
	
	
	

	Promoting gender equality in science and technology-based entrepreneurship and innovation activities
	
	
	
	
	


Section E: Effect of the covid19 pandemic on women’s progression

We would like to ask you about your experience of the ongoing COVID pandemic. Please tick all responses that you feel are appropriate to your situation.
27. Has the current COVID-19 pandemic affected your research progress or deadline for submission of thesis? 
· Yes
· No
· Prefer not to say
· If yes, please specify

28. Has the current COVID-19 pandemic affected your current research funding?
· Yes
· No
· Prefer not to say
· If yes, please specify

29. Has the current COVID-19 pandemic caused you to work from home?
· Yes 
· No 
· Other _______________

30. Are you going into your university for work at the moment?
· Yes - regularly  
· Yes - infrequently  
· No   

31. How has working from home affected your progress in your studies?
· Supervision related factors (Yes/No)
· Access to books, journals, internet, student seminars, other resources(Yes/No) 
· Halted/ suspended academic calendar (Yes/No)
· Other (specify)

32. Do you have any direct responsibilities caring for children?
· Yes
· No
· Prefer not to say

33. How many children do you have under your care? 
· 1 
· 2
· 3
· 4
· 5 or more
34. How have your domestic work responsibilities changed since the COVID-19 outbreak?
· Increased considerably  
· Increased to some extent  
· Unchanged  
· Decreased to some extent  
· Decreased considerably  

35. How has this change in your domestic work responsibilities affected progress in your studies?
· Accelerated considerably 
· Accelerated to some extent
· Remains unchanged
· Considerably slow
· Slow to some extent

36. Kindly tick (✔) the response that best suits how each statement reflects your challenges during COVID-19 pandemic: 

	Statements 
	Strongly Agree
	Somewhat agree
	Neither agree nor disagree
	Somewhat disagree
	Strongly disagree

	I find it easier to work from home
	
	
	
	
	

	I am completing more tasks and meeting more deadlines than usual by working from home
	
	
	
	
	

	My children are understanding and respect the time and space I need to work from home
	
	
	
	
	

	My spouse is supportive when I am working from home 
	
	
	
	
	

	The organization I work for provides the necessary administrative and technical support I need to work from home 
	
	
	
	
	

	My line manager or supervisor provides clear direction on daily or weekly tasks
	
	
	
	
	

	My deadlines set by my line manager/supervisor are reasonable and communicated well to me
	
	
	
	
	

	I have a good relationship with my line manager/supervisor and we communicate frequently
	
	
	
	
	

	I am uncertain about progress of my research/project 
	
	
	
	
	



37. Has the COVID-19 pandemic affected your access to these research tools? Indicate Yes/No for each of the Research tools
	Research tools
	Yes
	No

	Computer or laptop    
	· Yes
	· No

	Reliable Internet
	· Yes
	· No

	Assistive Technology
	· Yes
	· No

	Laboratory equipment
	· Yes
	· No

	University Library
	· Yes
	· No

	Archives/special collections
	· Yes
	· No

	Access to patients/research participants
	· Yes
	· No

	Other (please specify)
___________________


38. Have there been any benefits to COVID-19 pandemic for your work?
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________

39. What have been the most challenging aspects of the COVID-19 pandemic for your work?
_____________________________________________________________________
_____________________________________________________________________
_____________________________________________________________________
_____________________________________________________________________
_____________________________________________________________________
_____________________________________________________________________

40. What are some ways you think your supervisor or line manager could support you or help you manage the impacts of COVID-19 on your research work?
_____________________________________________________________________
_____________________________________________________________________
_____________________________________________________________________

41.  What are some ways you think your supervisor or line manager could support you or help you manage the impacts of COVID-19 on your studies?

____________________________________________________________________
____________________________________________________________________
____________________________________________________________________
____________________________________________________________________

42. Do you have any colleague or friend who works or has worked in a job or career that involves science, technology, engineering or mathematics?
· Yes
· No
· Prefer not to say


43. If yes, would you like to share their email contact for us to contact them about our survey? 
· Yes 
· No
44. If yes, kindly provide their current email address: __________________________________________________________________
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