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Abstract

The study assessed how the participation in Seidrechnology and Mathematics Education (STME) clini
encourage female students to continue the studiehce, technology and mathematics in highertuistn.
The research design used was the descriptive su@@yvenient sampling method was used in seledtirg
participants for the study. A total of 157 fematedents from Senior Secondary Schools in (12) teveligtricts
in the Central Region participated in the study.

The study revealed that there was no statisticgitiyificant improvement in the performance of feasaln
mathematics as well as in science. However, thaysindicated a remarkable change in the femalagudée
towards the study of the subjects.

In addition, the study shown that participatiortie STME clinic goes a long way to motivate thetipgrants to
continue the study of science technology and madtiemin higher institutions and edges them to takeience
oriented careers.

It is recommended, among others, that the clinmrdimators should give much attention to activitiest will
help improve test results in science and mathemdtiés also recommended that Junior Secondarp@dirls
who participate in Form one should be made to dtesch year till they get to the third year of gemior
secondary school.

Keywords: Technology, clinic, participation, career guidanc

Introduction

The world has become a global village as a resulevelopments in science and technology and atigmthat
overlooks the study of science and technology waeldeft behind in the quest for development. Beéredu
(2003) stated that the capacity of science anchteolyy to change a person’s attitude to accept thévgs and
new ways of doing things to improve quality of lid@annot be overemphasized. He continued by sayiag t
there is the need to encourage both the young lahid oealize in no uncertain terms, that the omay to level
up with the developed world is through a definitsside to process scientific knowledge and skilld apply
them to better our lot as a people. Isenberg anidekl (1994) also stated that knowledge in mathamatnd
science is very important in determining a naticscess in the world today and in the future.

It is an undeniable fact that no nation could dtavwel with the scientific and technological revadut in the
world today without paying attention to the devetamnt of her education. As a result of the scientiéivolution,
many countries including Ghana are making effodsatlocate funds to the educational sector for the
development of science and technology.

The government of Ghana in recent times has talart gteps to make education relevant to the neétise
society. This has been done through a series otdfuwal Reforms. The 1987 educational reform mlace
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emphasis on vocational, technical and science ¢&iducd here cannot be industrialization without ghesuit of
science and technology. It is therefore, imperathat governments invest in human resources to niade
nations advance in the field of science and teduyol

In Ghana’s Vision 2020 document, education is todpce the manpower needs of the nation and tohlay t
foundation for an educational system that will mbetneeds of a technological based-economy. Timaieé on
Ghana to be abreast with the rest of the world dienree and technology places a responsibility am th
educational sector to provide the pre-requisite dmmesource development base to properly manage the
country’s economy. This national aspiration woulikiy be realized if girls, the future mothers, avell
grounded in the knowledge and skills of sciencetantinology.

In spite of these scientific and technological depments, many adolescent girls in senior seconsiengols in
Ghana do not choose to study higher mathematide pursue science related courses to any apprecabl
recognizable heights. Instead, they study coursesidered ‘appropriate’ for women by society. Reécen
research indicates that girls pursue careers depnaper for women by society, and do not followesarpaths
that may be considered non-traditional (Fran, 199%) a result of limited mathematical background an
training, these girls are denied access to teclgimab careers and management positions when thaghre
womanhood and enter the job market. Girls todayeapected to be competing in the highly technicatldvof
the information and computer age of the twentyt-fientury, therefore, a reversal of the situativet &arises in
adolescent girls must be addressed at an early age.

Studies have attributed the low participation aisgand women in science and technology to a nurober
factors which can be grouped under three broadihgsid@) socio-cultural values, (b) societal expton and,
(c) educational practices. Socio-cultural valuedude views and beliefs of traditional society. T@bhanaian
society is saturated with traditional norms andugal that dictate the roles and activities of the sexes
(Anamuah-Mensah, 2000). There is a general traditiview that women are fragile and should not aelento
perform strenuous activities. There is also théebéthat the women'’s place is in the kitchen andhi& care of
children and they are to be seen and admired butonbe heard (Anamuah-Mensah, 1995). The girlhm t
family is expected to be trained by the mothera@dgrm household chores, learn a trade or marryevthe boy
is trained by the father to provide social secufdtyhim in his old age. The view is that when d giarries she
becomes the property of the husband (Anamuah-Menk@®5). There is a strong belief, therefore, that
educating females is a waste of time since theyldvoe lost to the family when they marry.

Another value is the kind of activities that boysdagirls are encouraged to engage in, for instatiee play
materials that are intentionally (or unintentiogibrovided for girls and boys when they are yoand the task
they are made to perform in their homes heighteasrdles they are to play when they become adltsle
boys get car and gun toys, girls receive dolls.

Jaarsma (1987) argued that as a result of theitsetithey engage in and the role mapped out femthgirls
tend to be relationship-oriented or person-oriemtedbject oriented. What this means is that awinlild opt for
subjects in the humanities. Where science and tdogy subjects are chosen, these tend to be innguasd
home economics.

Parental attitude and low level of education hdge heen cited as factors contributing to the lownoément of
girls in science and technology. Addae-Mensah, Gjeeh and Agbenyega (1973) argued that parents’
educational background as well as their socio-ectniatatus influences the enrolment of girls inah. They
observed that only 35 percent of children of it parents were enrolled in secondary schoobagjimrout the
country at the time. Parents’ frequently servedads models for their children. As a result, girlaynwant to be
like their mothers.

Other socio-cultural factors contribute to the ni@aization of females in science and technology. &ample,
teenage pregnancies contribute to a high dropdeitfoa girls at the secondary level. Coupled witis are early
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marriages in some sub-cultures. Certain religioastres such as offering female children to fepsists and
priestesses do contribute to the marginalizatiogirg in science and technology (Anamuah-MensaB5).

In poor homes where only one or two children casdrg to school, parents usually select boys emdtschool
because they see the opportunity costs as lesseand for their investment as greater since bayseha greater
chance to be employed into more lucrative jobs Plassis, 1991).

Another factor that has been cited by Du Pless99} in his study has to do with social expectatio@ne
notion with regard to this is the negative notidthe public. There is a negative notion that thghér education
of female university graduates makes them arrogaqthisticated and discontent and even sometime®ial
and, therefore, “unmarriageable”. Higher educatioalso believed to make it difficult for girls fimd husbands,
to be good wives and to be good cooks (Du Ple$8&9). Furthermore, there is a public perceptiat sitience
and technology subjects are for males only. Femalesnade to think that they are encroaching orséueet
domain of males. A girl who excels in mathematicssdence is branded as a witch by her peers aed ev
teachers. It is believed that the low career aspita of and for girls in science and technologyren held by
employers and the rest of society exacerbate tblesign of women in science-related occupations.

The expectations and behaviour of science and tdotpn teachers have been found to contribute toldte
participation of girls in science and technologga€hers even those in girls’ institutions, havenbagserved to
express surprise when girls perform well in theiesce, mathematics and technology classes (OH&I88).
According to Okeke this surprise is not shown imkoeconomics, general arts and visual arts claseaent
on to say that there is also evidence that sonemseiand technology teachers unintentionally beaaitigious
of the females in their classes. Studies have shbtanteachers perceive science as more impontartidys
than for girls (Okeke, 1986). The gender-stereotypdf science, mathematics and technology as maecul
leads to de facto encouragement of boys in thesgas to the detriment of the girls. In the classn, both
male and female science teachers tend to call ga bmre than girls to either answer questions ofopm an
activity. The teachers respond quickly to boys'l dat assistance and give derogatory comments taale
students but give positive reinforcement to boys Hlessis, 1999).

The school science and technology curricula are sede biased against girls and women. In a rebelay
Erinosho (1997) in Nigeria on female participationscience, Erinosho (1997) analyzed secondaryacho
curriculum materials and observed that, althoughdtlucational system ostensibly gives equal adoebsth
sexes, curriculum materials covertly mold the camsness of pupils to identify with a particularxse
According to Erinosho (1997), analysis of textboblese shown to a very large extent how school tesftect
sex bias: they fail to give full due to the rangk aativities of both sexes; they incorporate valaesl
assumptions which downgrade and devalue women’sreeqre and achievement; they omit the actions and
achievement of women; they demean women by usitigpmiaing language; show women or men only in
stereotyped roles with less than the full rangbwhan interests, traits, and capabilities; andaseldxpose girls
to literature that deal comprehensively with aspetttheir own lives. It was concluded that textkeoand other
supporting materials do not portray girls and wonasnplaying important roles in science and techmpolo
(Erinosho, 1997). Such images of girls and womemadbencourage the promotion of girls’ participatim
science and technology.

Teachers’ lack of awareness of the different pedagb needs of boys and girls is also a constri@irfemale
participation in science and technology. Above @& number of female science and mathematics ¢esiéh
the secondary schools who could be role modelsery Yow when compared to their male counterparts.
Available data in Ghana for 1989 indicated that wanformed 20 percent of the total humber of grasluat
science teachers.

To increase the representation of girls and womestience and technology, the barriers referreabtive need
to be addressed. In view of this, the Ministry diuEation (MOE) has demonstrated its focus on theaibn of

the Ghanaian girl-child by the establishment of iflsG Education Unit (GEU) in 1997 within the Glaan
Education Service under the Basic Education Diwisirovision has been made in the Free, Compuksody
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Universal Basic Education (FCUBE) programme to eckathe participation of more girls in science,
technology, and mathematics education (STME). Triewas established to support the organizatioS T¥IE
activities which was in existence ten years befisrestablishment.

The STME clinic is a project for girls that aim iatreasing the participation of girls in the fieddl science,
mathematics and technology. Since its inceptioh987, the STME clinic has become an annual evemtraevh
girls from both junior and senior secondary sch@#$S & SSS) are exposed to science, technology and
mathematics so that they may develop an intereghése subjects. Apart from exposing girls to swen
technology and mathematics subjects, the clinic sigves to improve the methods teachers use wdarhing
these subjects to all students.

The objectives of the STME clinic as stated in1B88 Clinic report are to:

1. Make participants aware of the gender sterestyfmat inhibit females from entering science,
technology and mathematics-based occupations andHey can overcome these stereotypes;

2. Encourage girls to study the full range of sceerand mathematics-related subjects in secondary
schools;

3. Make participants aware of the STME in varioesupations and in the production of goods and
services

4. Prove to participants, through role models, thamen can succeed in science, technology and
mathematics-based occupations and at the samertaimtain normal family life;

5. Provide opportunities for participants to exploscience and mathematics-based careers through
firsthand experiences and

6. Create opportunity for participants to improteit skills in observation and science problem-isgly
through the development of science projects.

The STME clinic continued to carry out its objeesvunder the Girls’ Education Unit until 1997, whewas

decentralized to include basic schools in all ragiof the country. This was followed by the Reglo@bnics

and in 2002 it became a district level programme2003, the programme was extended to include bidys.
decentralization came about out of a growing cam@erd a perception, which not only stems from GHauta
also from other developing countries as well aguatihe apparent exclusion of boys from a motivatlo
programme like STME clinics.

Thelntervention Activities of the STME Clinic

The content of the science, technology and mathtiesneducation clinic for girls was planned in sach
way as to give unique orientation to girls and xpase them to situation that are not normally cestldn the
formal school system. The clinic also gave thesgakposure to the processes involved in the pramuci
goods and services in various industries, the ahmvironment, and the use of computer, womenaimous
fields of science and to a wide range of scientated occupations. The main activities of the STigic
include the following;

a) Exhibition of science projects by girls in aeswie fair section
b) Developing projects based on topics treateteatlinics
c) “Hand-on” activities which include the use oathing aids like overhead projectors, videos, shantl

specimens to help girls understand and appredcaatiic issues better.

d) Quiz competitions, film show

147



Journal of Education and Practice www.iiste.org
ISSN 2222-1735 (Paper) ISSN 2222-288X (Online) 5-'—.!l1
\ol.9, No.30, 2018 IIS E

e) Educational visits to places of scientific ie&s such as; industries, research departmentgutem
firms, integrated farms, zoo, medical schoolsfaice base, hydroelectric power generation plamtsray other.

f) Talks by women to provide the girls with the kvledge of women in science-related occupations,
industries, production of goods and services aaduie of computer.

One purpose of the STME clinic within the Free, @oisory, Universal, Basic Education (FCUBE) prognaen
was to expose ten thousand (10,000) girls fromcbasd senior secondary schools to science, teciyalnd
mathematics education (STME) clinics by the yedd®®@ith the hope that at least 30% to 35% of girtsild

choose science as an elective subject at the ssggondary level. Whether the organization of thME clinics

is having any impact on the choice of science #&mdelated subjects by girls in higher institutioaghe main
focus of this research.

Statement of the problem

The under-representation of women in science, @olgy and mathematics has attracted worldwide ttern
recent years. Statistics in Ghana show that aptiineary school stage, the ratio of girls to boyséarly 1:1, but
this ratio gradually reduces with progression anelucational ladder. The ratio becomes even lawesubject
groupings occur in the higher levels of educatiwhere very few girls study science and mathemd(dsana
Education Service, 1997).

Like other developing countries in the world, Ghagrabraced science and technology immediately after
independence. Science and technology have beenase#me panacea for overcoming problems of poverty,
disease, illiteracy, overpopulation, insanitary ditions, high fertility rate, high maternal mortgliand low
gross national production (GNP), which are majdidators of underdevelopment.

It has been argued that only a direct display ahmitment by the government through legislation and
educational programme and the cooperation of thigeeoommunity can bring about the eradication fud t
gender disparity in science and technology (Anarridahsah, 2000). Ghana need scientists and techstdog
but it cannot afford to leave behind half of theoplation, the feminine citizenry in the developmeiftthis
human capacity. Girls and women need to be empalttereugh science and technology in order to mhkent
productive.

According to Krienburg (1986), “women must gain algaccess to the resources of mathematical congeten
(p-6).The National Science Board Commission on Gulege Education in Mathematics, Science and
Technology (1993) further argued that groundingnethematics should be available to all students arkeahe
most important assets of America. The commissisn abnsidered mathematical skills as a fundamemeal
requisite to successful living in the coming centur

Hearne (1986) proposed that although it is diftitalchange a person’s belief system, there ar&shops that
can institute such changes. Hearne (1986) alsd aiteariety of workshops and programmes that wehlhge
the perceptions of teachers.

To address the gender imbalance in the participaticscience, mathematics and technical subjedtseirsenior
secondary schools and other higher levels of etucahe Ghana Education Service (GES) in 1987tirtst a
science programme for girls known as Science, Taogy and Mathematics Education (STME) Clinic.
Available studies (Quashie, 2005; Anamuah-Mens8B6}) on the programme since its inception 18 yagrs
seems not to have explored the effect of the STMEhe selection of science and its related subj@cirls in
higher institutions.

The report on the STME Zonal Clinic (1997) indichtdat the programme has significant impact on fema
participation in science and technology educatioGhana in recent years. In spite of this achievepane is
tempted to ask whether the STME clinics have hadsignificant improvement on the performance ofsgin
the science and its related subjects in the S&eopndary Schools. Other questions that can bel @ske Are
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the choices of science and its related subjectsigher institutions influenced by participation tinle STME
clinic? Is the organization of the clinics havingyapositive impact on the attitude of girls in swe and
mathematics? Does the career guidance given tgitleeat the clinic make them choose to pursuensee
technology and mathematics related careers? Anstwetiese questions can only be ascertained thraugh
thorough investigation of the impact of sciencechtology and mathematics education clinic on the
performance of girls in science and its relatedsesiin Senior Secondary Schools in Ghana.

Purpose of the study

The purpose of the study was to investigate theaghpf the organization and attendance of the STtics
for girls in Ghana on the performance of girls e tscience and mathematics in Senior Secondaryocho
Secondly, the study was to find out whether thead®of science, mathematics and technology relzaegers
by girls are influenced by their participation ifM8E clinics. In addition, the study investigatedetier STME
clinics have had positive impact on the attituddesfale students and thus have motivated themritinee the
study of science and mathematics in high institigtio

Hypothesis

1. HO: No statistically significant improvement st in the performance of girls who participatedhie
STME clinic in Mathematics in the Central Region

H1: There is a statistically significant improverh@anthe performance of girls who participated inhet
STME clinic in Mathematics in the Central Region

2. HO: No statistically significant improvement ste in the performance of girls who participatedha
STME clinic in Science in the Central Region

H1: There is a statistically significant improverheanthe performance of girls who participated inhet
STME clinic in science in the Central Region.

Research Question

1. How does the participation in STME clinic encourégmale students to continue the study of science,
technology and mathematics in higher institutions?
M ethodology

The research design for the study was the deseaigturvey research with quantitative methods ofidat
collection. The population for the study comprisatl students from both the senior secondary andbjun
secondary schools who participated in the 2004 STMtc in the Central Region of Ghana. There wierelve
districts in the Central Region in the year undersideration.

The study was conducted in all the twelve distritse purposive sampling technique was used irce¢pthe
195 female respondents for the study. All the 1®%dle students who participated in the STME clfroen a
number of selected secondary schools in the ragéye selected for the study but 157 participatettiénstudy.
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Findings/Discussions
Research Question One

Table 1: The extent to which participants were enaged to pursue STM in higher institutions

Response Frequency Percentage
No extent 1 0.6

Large extent 54 344
Very large extent 102 (5.

Total 157 100

From Table 1 (0.6%) had no encouragement, 54 (3jat¥b 102 (65.0%) had to a large and very largergxt
encouragement respectively to pursue courses in BiTihgher education. This means that in genemldinls
had been encouraged to pursue science and mathsmmaliigher institutions.

Hypothesis

Ho: No statistically significant improvement existsthe performance of girls who participated ie tRTME
clinic in mathematics in the Central Region. Thedithesis was tested by using data from studentsoéerm
examination scores in mathematics. The test scofe$30 girls out of the 157 who participated in the
programme in 2004 were used. The scores for thgsasavere obtained by computing the average sobeach
student from the scores obtained in three terneaah of the two years. The result is presentedlyier?2.

Table 2: Paired sample t-test on performance ifhemaatics using end of term examination scores

Year Mean SD t Df SEM p
First year (pre-participation) 57.71 18868
Second year (post-participation) 57.47  13.035.202 129 1.168 . 840

A paired sample t-test was conducted to evaluatetiveln the girls’ performance in mathematics impcoaéer
their participation in the STME clinic. The resinitlicated that the difference in the students’ gerfance is not
statistically significant (SEM = 1.168, t (129) 202, p = .840). The researcher therefore faileject the null
hypothesis at 0.05 alpha level of significance. Tésult shows that no significant improvement hasutted
from the performance of the girls in mathematicsrfithe clinic.

Research question 1 sought to find out the extemthich participation in the STME clinic encourage
the female participants to pursue science anceiéded courses in the universities and polytechiiibe results
indicated that generally, the clinic has encouratiedgirls to pursue science courses. Analyseegiianses
indicated 65% of the girls asserting that they wantivated to a very large extent to pursue scietemhnology
and mathematics-related courses in high institstidrne results showed clearly that participatiothia clinic
encouraged the girls to pursue science, technadadymathematic-related courses in higher institstio
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From the results the extent to which the girls wemeouraged to pursue science, technology and matfes
courses in higher institutions was indicated ag®9.This high percentage of aspiration of the g&lsupported
by the number of girls that are offering scienckatesl courses that was reported in the KNUST 1998/9
congregation report.

It can therefore be explained that the encourageitnerontinue science and mathematics in highdititions
might have been due to the fact that the girls thedbelief about the usefulness of science and enalics in
later life (Leach, 1994). It can also be said tihat role played by the teachers as coordinatoesattivities of
role models and the fact that their parents allotiean to attend the workshop was an encouragerimeiged
the encouragement by teachers, role models andtpare pursue science and mathematics subjects has
positive influence on participation as stated bgadle (1994). From the available evidence, it caargeed that
the STME intervention programme is in the righedtion.

Conclusions

The Science, Technology and Mathematics Educat®FME) clinic is a programme that is advancing the
course of female participation in the science tettgy and mathematics related- subjects, a supposed
dominant area of study.

The STME program is also reversing the myth surding female pursuing science -related subjects in
secondary schools and other higher institutionleafing. They have come to believe that, femadesmursue
science-related subjects and still live a nornfal IThe study revealed that participation in thévi&Tclinic goes

a long way to motivate participants to continue shaedy of science, technology and mathematics gndi
institutions and edges them to go into the sciemented careers.

Although the programme is seen as redirecting therse of female participation and representatiorthi
scientific, technology and mathematical sector, anneed to be done in terms of their performancéhén
science, and mathematics to bridge the gap indbenslary schools. The girls’ performance seemsonflect
any change in attitude when comparing the exanainacores of the participants in the STME clinic.

Recommendations
With respect to the findings of the study, thedaling recommendations are made:

1. The clinic coordinators should give much atwmtio activities that will help improve test resylin
science and mathematics. This may be done by ntiotiyacience and mathematics teachers to adopt the
methodology used at the STME clinics in their télagh for a better understanding of the concepts and
principles by the girls. This may enhance theifg@nance in the examinations.

2. The JSS girls who participate in time STME dim Form One should be made to attend each yéar ti
they get to the third year of the senior secondahpol. This is because the significant changetitude of the
girls will probably result ingood study habits whiwill inturn lead to better performance. Thisiiely to affect
their perception about mathematics and sciences&prently, repeated participation from the lowgelg will
cause significant increases in performance evepéhied.
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