DETERMINING GENDER PARITY INDEX OF ENGINEERING STUDENTS OF CAPE COAST POLYTECHNIC, GHANA
1Bamfo-Agyei, E.and 2Atepor, L. XE "Lu, S" 

 XE "Sexton, G M" 
Department of Building Technology, Cape Coast Polytechnic, Cape Coast, Ghana.

Department of Mechanical Engineering Cape Coast Polytechnic, Cape Coast, Ghana

Email: kwaminabamfoagyei@yahoo.com /cpprector @gmail.com  
ABSTRACT

Gender disparity remains a serious challenge in tertiary education because the number of women involved in science and technology education and decision-making positions in tertiary educational institutions is negligible compared with men, although women represent slightly more than half the population in Ghana. This research paper looks at the Gender Parity Index (GPI) is the ratio of males to females’ enrolment   in the engineering disciplines over the last ten years at Cape Coast Polytechnic. The objectives of the research are to determine the Gender Parity Index (GPI) is the ratio of female enrolment in engineering education over the last ten years at the School of Engineering of Cape Coast Polytechnic in Ghana. To identify the challenges of female enrolment in the programme. The entire students’ enrolment in the School of engineering Cape Coast Polytechnic was considered in this study, a census technique was adopted.  The following key findings were identified: (1) gender disparities become more prevalent at higher levels of education, with greater variances among female students in the school of engineering. (2) most employers perceived women’s reproduction role and responsibilities in the family as a constraint on productivity and an influential factor in deciding the employment of women in the construction industry. (3) Socio-cultural practices, norms and societal attitude that tend to discourage women from engaging in wage employment and some occupations such as construction, welding, auto-mechanics.  However trends in Gender Parity Index show important gains in the Secretaryship and management studies. There is a need for a gender policy to encourage more females in the engineering disciplines. 
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INTRODUCTION

The Gender Parity Index (GPI) is the ratio of boys to girls’ enrolment, with the balance of parity being one. Active implementation of activities to promote girls education has the potential of removing barriers to access of girls to education, increase the completion rate and improve their participation in the labour market (MDG, 2014).
Gender parity in education is reached when the gender parity index (GPI), defined as girls’ gross school enrolment ratio divided by the corresponding ratio for boys. Trends in GPI show important gains in all developing regions at all levels of education primary, secondary and tertiary. However, gender disparities become more prevalent at higher levels of education, with greater variances among developing regions.

The importance of Education and Training in the nation building cannot be over emphasized. Indeed, Science and Technology education is a major agent for industrial development of any country. Manoj Kholi (Chief Executive Officer) of Bharti Airtel when commissioning of the University of Cape Coast Clinical Teaching Centre, disclosed that in India, women are passionate in the education of their children in science and technology even if it means selling their properties (Central Press, 2011).

 According to Nsaiah-Gyabaah (2011), in all the Tertiary Educational Institutions in Ghana, males far outnumber females in Engineering, applied science and technology and Built Environment programmes. The low female enrolment and the under-representation of women in built environment programmes in all levels of education, especially tertiary educational institutions have serious effects on career aspirations of women and development in Ghana. 

A renowned Educationist Dr. Kwegyir Aggrey once advocated, “If you educate a man, you educate an individual, but when you educate a woman, you educate a whole nation”.  According to World Bank report (2002), in all over the world, women play an essential role in the management of natural resources, including soil, water, forests and energy and often have a profound traditional and contemporary knowledge of the natural world around them.

In America, where women are more empowered and have improved access to education especially Science and technological education, women represent more than 20 percent of all technical jobs and 80 percent administrative and clerical. However, in Ghana, because few women are enrolled in Science and Technology education compared with men, their participation in Built environment discipline and  jobs considered non traditional for females is very low.  Although enrolment in the Tertiary education is increasing, the gender gap is widening, both in terms of male and female access in Science and Technology programmes.

Gender differences lead to discrimination in women and men’s access to urban services (Kyoko 2008). Momsen (2004) admits that as workers, housekeepers, mothers and migrants, women experience urbanization and degradation of the urban environment more intimately than men do. Hence, it is important to understand the different experiences and needs of women and men in urban environment management.

One of the main strategies employed in gender mainstreaming is to create gender analysis frameworks and gender checklists (Moser and Moser 2005; Levy 1992). Gender analysis framework is supposed to help project implementers in “doing gender”. It is a flexible instrument with the ultimate purpose of assisting in the design and implementation of programs and projects that maximize the productivity and participation of both men and women, and includes appropriate implementation arrangements for strategies, policies, interventions, and projects. Warren (2007) claims that there is a felt need among project implementers to learn “how” to “do gender” in projects that is to integrate gender perspective into projects. 

Aim Objectives
This research paper looks at the Gender Parity Index (GPI) is the ratio of males to females’ enrolment   in the engineering disciplines over the last ten years at Cape Coast Polytechnic. The specific objectives of the study are:
1. To determine the Gender Parity Index (GPI) is the ratio of female enrolment in engineering education over the last ten years at the School of Engineering.
2. To compare that of the Secretaryship and management  students
3. To identify the challenges of female enrolment in the programme.
Problem Statement
According to Andam (2005), gender disparity remains a serious challenge in tertiary education because the number of women involved in science and technology education and decision-making positions in tertiary educational institutions is negligible compared with men, although women represent slightly more than half the population in Ghana. Nsaiah-Gyabaah (2011) believes that the low female enrolment and the under-representation of women in applied science and technology programmes in the tertiary educational institutions have serious effects on career aspirations of women and development of Ghana. 

Shabaya and Agyeman (2004) outline the main factors influencing female participation in education, low enrolment and the increasing gender disparity been identified as: beliefs, tradition and customs, public perception of the role of girls by families, cost of girls education, the risks girls’ face in having to travel long distances to attend classes and the opportunity cost of sending girls to school.

Kehinde and Okoli (2004) argue that despite the historically significant contribution of women in construction during the medieval age and in most rural areas of Africa, the formulation of the profession in the modern era has made it difficult for women to remain effective in the construction sector. This pattern of occupational inequality stems from a culture of discrimination, which denies women access to the basic ingredients of economic status – education, land and decent work. Kyoko (2008) concludes that men are considered smarter and hence they are in charge of activities, which have higher commercial value, while women are in charge of activities of lower commercial value.

There is a concentration of women's labour at the bottom of the production chain in factories and industries. Data from the Ghana Statistical Service (2008) indicated that the ratio of female to male employees in the construction industry is 1:35, indicating low female entry and retention.

Strategic Plan and Policy Framework to Improve Equity and Access of Education in Ghana

The Education Strategic Plan (ESP) 2003-2015 is in two volumes and was developed in 2002. Volume 1 describes policies, targets, and strategies while Volume II describes the Work Programme. The Plan outlines ten policy goals, which are clustered into four areas of focus: (a) Equity and Access; (b) Quality Improvement; (c) Educational Management, and (d) Science, Technology and Technical Vocational Education and Training (TVET). Regarding TVET, the Plan aims to “Extend and Improve technical and vocational education and training” (GoG, 2002, p. 8). Specifically, the ESP aims to: extend and support opportunities for young people, including out-of-school children and 'drop outs', to engage in technical and vocational opportunities. The aim is to achieve this by increased diversification and greater relevance to 'the real workplace' in the technical and vocational curriculum and by increasing the number of Technical Vocational Institutes and improving Polytechnics. (GoG, 2002, p.14). On gender, the ESP aims to “Provide girls with equal opportunities to access the full cycle of education” and to achieve that the Ministry “aims to implement a number of strategies targeted specifically at increasing female participation in the education sector, in terms of enrolments, retention and completion rates” (GoG, 2002, p.16).
The Government recognizes the strengthening of TVET as a means of developing the technical and skilled human resource base which Ghana needs urgently as a key strategy for rapid economic and industrial growth and for realizing the Ghana vision 2020 plan. In line with this realization, one of the basic philosophy and orientation of Ghana’s vision 2020 plan is to reform all Technical/Vocational Education system to make it more responsive to the national goals and aspirations as well as local and global demands.
RESEARCH METHOD

The research is a quantitative in nature, census technique was used to consider the students population of engineering discipline at Cape Coast Polytechnic. Convince sampling technique was used to choose Cape Coast Polytechnic among the ten polytechnics in Ghana due to assess to available data that will be needed.  Purposive sampling technique was used to select the respondents from the school of engineering. The research was conducted on a population of 2293 comprising 2002/2003 to 2012/ 2013 academic years were considered. 
A visit to Cape Coast Stadium construction site and the Komenda Sugar Factory construction site to observe if there is gender equality in terms of recruiting professionals and were interviewed. 

This study will make use of a number of literature sources, including reference to pertinent books, journals, reports, conference proceedings and Government publications.
Structured questionnaires were used. Textual Analysis method  involving content analsis was adopted to verify the enrolment of students within the last ten years. 
Descriptive statistics method was used to analyse the data. A measure of central tendency was applied to find the most typical value for the average Gender Parity Index. Hence data analysis involved calculations of means and construction of tables.
FINDINGS 

Enrolment ratios of young women are significantly lower than those of young men in the Building Technology discipline from academic years 2002/ 2003 to 2012/2013. The Gender Parity Index within the ten years of under study revealed that males recorded 0.98 representing 98% of total enrolment as compared to female with 0.02 representing 2 % as shown in table 1. According to the officials at the department though the institution do not have a policy on gender but they would have love to admitted more females apparently the females from technical school or senior high school do not patronise the programme. 
Table 1. Gender Parity Index for Building Technology Students Enrolment

	No.
	Year Group
	Males

Enrolment
	Females

Enrolment
	Total
	Gender Parity Index for Males
	Gender Parity Index for Females 

	1
	2002
	61
	1
	62
	0.98
	0.02

	2
	2003
	71
	1
	72
	0.99
	0.01

	3
	2004
	66
	1
	67
	0.99
	0.01

	4
	2005
	54
	1
	55
	0.98
	0.02

	5
	2006
	31
	2
	33
	0.94
	0.06

	6
	2007
	54
	0
	54
	1.00
	0.00

	7
	2008
	27
	1
	28
	0.96
	0.04

	8
	2009
	42
	1
	43
	0.98
	0.02

	9
	2010
	49
	0
	49
	1.00
	0.00

	10
	2011
	31
	1
	32
	0.97
	0.03

	11
	2012
	67
	0
	67
	1.00
	0.00

	
	Total
	553
	9
	562
	0.98
	0.02


Enrolment ratios of females are significantly lower than those of males in the Civil Engineering discipline from academic years 2002/ 2003 to 2012/2013. The Gender Parity Index within the ten academic years revealed that males recorded 0.97 representing 97% of total enrolment of 411 as compared to female with 0.03 representing 3 % as shown in table 2. The highest turnout of females occurred in 2006 recording 2 females. According to the officials at the department though the institution do not have a policy on gender but they would have love to admitted more females apparently the females from technical school or senior high school do not patronise the programme. 

Table 2. Gender Parity Index for Civil Engineering Students Enrolment

	No.
	Year Group
	Males

Enrolment
	Females

Enrolment
	Total
	Gender Parity Index for Males
	Gender Parity Index for Females 

	1
	2002
	46
	3
	49
	0.94
	0.06

	2
	2003
	41
	2
	43
	0.95
	0.05

	3
	2004
	59
	1
	60
	0.98
	0.02

	4
	2005
	12
	0
	12
	1.00
	0.00

	5
	2006
	32
	1
	33
	0.97
	0.03

	6
	2007
	52
	1
	53
	0.98
	0.02

	7
	2008
	38
	2
	40
	0.95
	0.05

	8
	2009
	42
	1
	43
	0.98
	0.02

	9
	2010
	32
	0
	32
	1.00
	0.00

	10
	2011
	14
	0
	14
	1.00
	0.00

	11
	2012
	32
	0
	32
	1.00
	0.00

	
	Total
	400
	11
	411
	0.97
	0.03


Enrolment ratios of females are significantly lower than those of males in the Electrical Engineering and Electronics discipline from academic years 2002/ 2003 to 2012/2013. The Gender Parity Index within the ten academic years revealed that males recorded 0.97 representing 97% of total enrolment of 731 as compared to female with 0.03 representing 3 % as shown in table 3. Within the last ten years 25 females were admitted. According to the officials at the department though the institution do not have a policy on gender but they would have love to admitted more females apparently the females from technical school or senior high school do not patronise the programme. 

Table 3. Gender Parity Index for Electrical Engineering and Electronics Students Enrolment

	No.
	Year Group
	Males

Enrolment
	Females

Enrolment
	Total
	Gender Parity Index for Males
	Gender Parity Index for Females 

	1
	2002
	80
	2
	82
	0.98
	0.02

	2
	2003
	99
	4
	103
	0.96
	0.04

	3
	2004
	94
	4
	98
	0.96
	0.04

	4
	2005
	44
	2
	46
	0.96
	0.04

	5
	2006
	51
	4
	55
	0.93
	0.07

	6
	2007
	62
	2
	64
	0.97
	0.03

	7
	2008
	73
	1
	74
	0.99
	0.01

	8
	2009
	54
	2
	56
	0.96
	0.04

	9
	2010
	58
	3
	61
	0.95
	0.05

	10
	2011
	41
	0
	41
	1.00
	0.00

	11
	2012
	50
	1
	51
	0.98
	0.02

	
	Total
	706
	25
	731
	0.97
	0.03


Enrolment ratios of females are significantly lower than those of males in the Mechanical Engineering discipline from academic years 2002/ 2003 to 2012/2013. The Gender Parity Index within the ten academic years revealed that males recorded 0.99 representing 99% of total enrolment of 589 as compared to female with 0.01 representing 1 % as shown in table 4. Within the last ten years 5 females were admitted. According to the officials at the department though the institution do not have a policy on gender but they would have love to admitted more females apparently the females from technical school or senior high school do not patronise the programme. Many of the females do not study science subjects at the second cycle institutions as a result are not interested in the course.

Table 4. Gender Parity Index for Mechanical Engineering Students Enrolment

	No.
	Year Group
	Males

Enrolment
	Females

Enrolment
	Total
	Gender Parity Index for Males
	Gender Parity Index for Females 

	1
	2002
	78
	0
	78
	1.00
	0.00

	2
	2003
	63
	1
	64
	0.98
	0.02

	3
	2004
	68
	0
	68
	1.00
	0.00

	4
	2005
	36
	2
	38
	0.95
	0.05

	5
	2006
	43
	0
	43
	1.00
	0.00

	6
	2007
	37
	0
	37
	1.00
	0.00

	7
	2008
	37
	1
	38
	0.97
	0.03

	8
	2009
	47
	1
	48
	0.98
	0.02

	9
	2010
	58
	0
	58
	1.00
	0.00

	10
	2011
	50
	0
	50
	1.00
	0.00

	11
	2012
	67
	0
	67
	1.00
	0.00

	
	Total
	584
	5
	589
	0.99
	0.01


Enrolment ratios of females are significantly lower than those of males in the Secretaryship & Management discipline from academic years 2002/ 2003 to 2012/2013. The Gender Parity Index within the ten academic years revealed that females recorded 0.68 representing 68% of total enrolment of 858 as compared to male with 0.32 representing 32 % as shown in table 5. Many of the females do study art and business subjects at the second cycle institutions as a result are interested in the course as compared to engineering courses.

Table 5 Gender Parity Index for Secretaryship & Management Students Enrolment

	No.
	Year Group
	Males

Enrolment
	Females

Enrolment
	Total
	Gender Parity Index for Males
	Gender Parity Index for Females 

	1
	2002
	19
	56
	75
	0.25
	0.75

	2
	2003
	10
	107
	117
	0.09
	0.91

	3
	2004
	85
	8
	93
	0.91
	0.09

	4
	2005
	2
	38
	40
	0.05
	0.95

	5
	2006
	5
	47
	52
	0.10
	0.90

	6
	2007
	38
	5
	43
	0.88
	0.12

	7
	2008
	10
	97
	107
	0.09
	0.91

	8
	2009
	2
	86
	88
	0.02
	0.98

	9
	2010
	18
	62
	80
	0.22
	0.78

	10
	2011
	69
	5
	74
	0.93
	0.07

	11
	2012
	16
	73
	89
	0.18
	0.82

	
	Total
	274
	584
	858
	0.32
	0.68


Table 7:  Gender Parity Index for School of  Engineering Students Enrolment
	No.
	Programme
	Males

Enrolment
	Females

Enrolment
	Total
	Gender Parity Index for Males
	Gender Parity Index for Females 

	1
	Building
	553
	9
	562
	0.98
	0.02

	2
	Civil
	400
	11
	411
	0.97
	0.03

	3
	Elec
	706
	25
	731
	0.97
	0.03

	4
	Mech
	584
	5
	589
	0.99
	0.01

	
	Total
	2243
	30
	2293
	0.98
	0.02


The research indicated that many females are not studying science related courses at the second cycle level hence the low turnout of females who study science related courses at the tertiary level.
Table 6:  Gender Representation of staff at the School of Engineering, Cape Coast Polytechnic

	No.
	Department
	Males

staff
	Females

staff
	Total
	Gender Parity Index for Males
	Gender Parity Index for Females 

	1
	Building
	13
	0
	13
	1.00
	0.00

	2
	Civil
	9
	1
	10
	0.90
	0.10

	3
	Mech
	15
	1
	16
	0.94
	0.06

	4
	Elec
	5
	1
	6
	0.83
	0.17

	
	Total
	42
	3
	45
	0.93
	0.07


Source: Cape Coast Polytechnic

For the school of Engineering the gender representation, three out of the forty-five academic staffs are females with a Gender Parity Index of 0.07 representing 7% while the males had forty-two with a Gender Parity Index of 0.93 representing 93%.
A visit at the Cape Coast construction site revealed that out of the 250 workers only one female from the Chinese team is among the males working at the site as a roof expert. According to the site forman at the site the eleven females that are working at the site are tasked to clean the floor tiles that have been laid. 

According to some contractors interviewed, they reason that some of the females are afraid to work in some sections of the construction such as working on a higher story building or roof stage. Some of them are unable to work for a long hours and at times cannot work on weekends because they claimed they need to take care of their family.
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Plate 1 shows a female engaging in drilling  
           
       
       Plate 2 shows a female taking level.

of metal.

CONCLUSION

The research identified the following findings: 

Gender inequality is pervasive in the study of engineering disciplines at the Polytechnic in Ghana within a ten year period 30 females were admitted with gender disparity index of 0.02 representing 2% while males had 2293 with gender disparity index of 0.98  representing 98%. Trends in gender disparity index (GPI) show important gains at secretaryship and management studies with females recording 0.68 as compared to males 0.32.
GPI at primary and JHS has stagnated for at least 3 years while at Kindergarten, the index has been declining consistently with potentially adverse implications for GPI over the remaining period up to 2015;Low female enrolment at secondary and tertiary level poses a challenge to women participation in decision-making at higher levels and their access to wage employment and higher level occupations; Socio-cultural practices, norms and societal attitude that tend to discourage women from engaging in wage employment and some occupations such as commercial driving, welding, auto-mechanics etc;

(2) Some of the contractors perceived women’s reproduction role and responsibilities in the family as a constraint on productivity and an influential factor in deciding the employment of women in the construction industry.

(3) Some of the contractors interviewed the reason was that some of the females are afraid to work in some sections of the construction such as working on a higher story building. Some of them are unable to work for a long hours and at times cannot work on weekends because they claimed they need to take care of their family. The contractors interviewed also stated that some of the females are not willing to travel to a different location to work, because the area is a distant to their home stay hence makes it difficult to engage their services despite having the qualification. 

6. RECOMMENDATIONS
The following were among the four recommendations emerging from the study: 

(1) The Gender policy document need to be prepared and implement to have a clear direction on the recruit of women. 

(3) Mentorship schemes should be encouraged in the Engineering school to encourage female participation in the construction industry and early outreach programme on the importance of the construction related studies in the primary and secondary school stage. 
If more females are educated, on technical and vocational, education training (TVET) they will be able to educate their children right from infancy to study TVET courses and it will empower them to be skilful in order to generate employment. This will help to reduce poverty in their communities.
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