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Abstract
This work focused on the “Psycho-social Determisanf Gender Prejudice in Science, Technology,
Engineering and Mathematics (STEM)”. The femalesewfeund to be underrepresented in STEM fields. The
under-representation results from gender stereptgifferences in spatial skills, hierarchical aradritorial
segregations and discrimination on job allocatiBocial-psychological interventions, role models asedf
affirmation were examined as strategies for indngagromen representation in STEM fields (unbalagdime
imbalance in gender representation in STEM).
Key words: Gender Imbalance, Gender Prejudice, Bias or Digpand Gender Stereotypes.

Introduction

Experience has shown that the number of womeniénse, technology, engineering and mathematics
(STEM) is growing; yet, men still continue to outnber women, especially at the high echelon of these
professions. In the elementary (primary) and seaonkvels of education in Nigeria for instancey®and girls
take mathematics and other science subjects dativety equal proportion yet in tertiary institatis, female
students are much less likely to say that they wispursue STEM courses. By graduation, men outreumb
women in nearly every STEM fields and some coumeh as physics, engineering, survey, architecoce
computer science, the variation is alarming withmea recording less bachelor’'s degrees.

This gender prejudice (imbalance) calls for oneasts; what factors contribute or determine under-
representation of women in STEM? According to C&¥illiams and Barnett (2009), gender stereotype — a
common belief that by birth, the male folks areunafly inclined to record greater achievementshim fields of
STEM accounts for women under-representation inN$TiElds. The question is, “Does the stereotypdi¢be)
that boys are better than girls in STEM, still affgirls today? Researchers like Correll (2001),ebkv(2006),
Good, Aronson and Harder (2008) and Nosek, SmytinarS, Lindner, Devos, Ayala and Bar-Anan (2009)
believe that stereotypes can minimize girls aspinafor STEM careers overtime. The researcherseatdhat if
teachers in STEM tell students that girls and kargsequally capable in mathematics and other seisubjects,
however, the difference in performance remarkabbapgpears. Thus, indicating that changes in legrnin
environment can influence girls’ achievement in STE

Equally worthy of note is the issue of ‘self assesst’ (how one views ones ability). This has alserb
found to be a factor in determining gender prejedit STEM. Primarily, cultural factors have beenrfd to
limit girls’ interest in STEM. Research evidencelsas Correll (2001), Fouad and Walker (2005) ardnikan
and Okinoto (2007) show that girls assess theendific and technological abilities lower than theys with
similar scientific and technological abilities lowéhan the boys with similar scientific and teclowtal
achievements especially in the area of mathematics.

In our society today, most people attribute sciemed technology fields with ‘males and humanities
and arts fields with ‘females’ (Good, Rattan anddaly 2009). For instance, implicit bias is commwere
among individuals who actively reject these gemstereotypes (Griffith, 2010; Schmader and John§320
They stressed that the consequences of thesedtiamnly affects individuals’ attitude towards othdut could
also influence the female folks likelihood of cudtting their own interest in STEM. Furthermore, jpleonot
only liken science and technology with males thatih females but often hold negative opinions of &8s in
‘masculine’ positions like scientists and techn@tsy of all kinds (Garcia-Retamero and Lopez-Za#aQ6;
Gancher, Friesen and Kay, 2011). The female folksagsessed and judged incompetent than the nildeirio
jobs unless they are clearly successful in theikwidor instance, when a woman is clearly compétemhen’s’
job, she is considered to be less likeable. Bechode likeability and competence are essentiallgdee for
success in the workplace, women in STEM fields fivaythemselves in a double bind.

However, if men and women in STEM are very muchrawhat this imbalance (bias) exists, they can
work together to unbalance the unconscious thopgitess that led to it. This would likely help fleenales in
particular to know that if they encounter sociabagiproval (prejudice) in their roles as scientiatsd
technologists, it is likely not personal and thaasures to address them abound.

In another vein the alarming disparity betweenrtite of men and women in STEM fields has often
been considered as evidence of ‘biologically-drivgender differences in abilities and interests ¢@oRattan
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and Dweck, 2009; Blackwell, Trzesniewski and Dwe2BQ7). They argued that the believe substantidtirg
idea is that men naturally excel in scientific aeghnological disciplines and professions espscitilbse
requiring deep mathematical knowledge whereas wonaturally strive in disciplines that make extemsise
of language skills. In line of the above scenaribsequires that for the STEM fields to be divéesl gender
wise, we must take a deep look at the stereotypdspeejudice (bias) that still pervade our culturéis is
because gains in science and technology disciplares significantly influenced by culture and leagi
environment. To encourage and keep encouraging faorales in STEM fields, demands that careful ditben
be channeled to the environment in our classroomdsarkplaces even throughout our culture.

Science and technology are widely regarded andideresl critical to the development of the economy
of any nation. The quest for Nigeria to be consityecompetitive in the global economy has led thderal
government to declare the education sector as btisecemergency sectors of the economy requirirgg iy,
critical and consistent attention. Expanding ansettgping STEM workforce is a very critical issuer fine
government, industry, leaders and educators. kggithe remarkable dividends that the women haadenmin
education and the workforce over the years, pregresorded has been uneven, and certain scieatific
technological disciplines like engineering architee, survey, e.t.c. remains overwhelmingly male.

This paper focuses on why there are still insigaifit women in Africa, particularly in Nigeria in
certain scientific and technological fields andaadl provides recommendations that would increaseratio of
African women in science and technological field®wever, it is worthy to note that gender prejudaso
known as gender bias or gender disparity or geimllealance in STEM is not peculiar to any natios.(it is a
global phenomenon).

This paper, therefore, is centrally aimed at dragwiine attention of the education community world
over and the public at large on the nature andahtgender disparity in the areas of STEM fieldgessally in
Nigeria. The paper intends to add to existing eicglifiterature on the need to reduce the alarrmmgalance in
female enrolment in STEM courses. Through this papiee education community will be encouraged to
intensify campaigns for improved female enrolmen$®EM fields.

ReasongExplanations for Low Representation of Women in Science Technology Engineering and
M athematics

Remarkably speaking, a lot of people have attemmtedake meaning of the relatively low proportion
of women in STEM fields, culminating to the riseafumber of biological, structural and socio-p®jobical
explanations.

Lack of Female Interest

Experience backed with meta-analysis has shownntlea prefer working with people. For instance,
when interests were classified by realistic, inigadive, artistic, social, enterprising, conventbifRIASEC)
type, men demonstrated stronger realistic and tigagsse interests and women exhibited strongetistar,
social and conventional (Preston’s 2004). Genderdnces (bias) which favours the males were &sod
more specific measures of interest in engineesnggnce and mathematics (Gracia-Retamero and Loaka;
2006). To buffers the global nature of this imbak®nSeymour and Hewitt (1997) in a 3-year interviewnd
that perception that non-STEM academic majors effebetter education options and better matched thei
interests was the most common (46%) reasons privigefemale students for switching majors from STEM
areas to non- STEM areas.

The second most frequently cited reason givenwdiching to non-STEM areas was a reported low of
interest in the women’s chosen STEM majors. Addaity, 38% of female students who remained in STEM
majors expressed concerns that there were otheleata areas that might be a better fit for theteriast
(Seymour and Hemitt, 1997).

Furthermore, between 2004 to 2012, Ebonyi Statevéssity (EBSU) Nigeria recorded the proportion
of graduates in Mathematics, Physics, Chemistrghmelogy and Vocational Education, Computer Sciea
Geology in the ratio of 73% and 27% for male anchdke graduands respectively (Examination and Record
Department, EBSU, Nigeria 2014). Also, Preston@0@® survey of 1,688 individuals who had left sciemalso
showed that 30% of the women endorsed other figldee interesting as their reason for leaving. Theve
references picture a clear under-interest by theafe folks in STEM fields.

Biology ReasongExplanations

Biological reasons or explanations on gender difiees in STEM fields tend to focus on gender
differences in spatial skills. Spatial skills arnsidered a significant ingredient to success gireering and
other branches of science, and men are sometimesd fo outscore women in tests of spatial abily,(2008).
However, studies like that of Stout, Dasgupta, hhger and McManus (2011) and Miyake, Kost-Smith,
Finkelstein, Pollock, Cohen and Ito (2010), havevah that spatial skills can be quickly developembtigh a
small amount of training. The researchers beliéna if women are brought up in environments weesy thre
encouraged to use and develop their spatial gidieder gap in science and technology which requipasial
sense will likely decrease.
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Structural Reasong/Explanations

Structural reasons/explanations on gender diftererflow number of women in STEM fields) can be
attributed to ‘hierarchical segregation’ and temiél segregation. Hierarchical segregation is att@rized by
decrease in the proportion of women in the laddgyosver and prestige in the scheme of things insthaety.
For instance, there tend to be a lack of gendegrslity in the upper echelons of many occupationsratthe
highest positions are typically held by men. Thisevident in the number of women who are found ¢o b
engineers, architects, mathematicians and physicib@rritorial segregation on the other hand isitlea that
women cluster in certain fields of study. For imst®, women are more likely to teach and condudares in
the humanities and social sciences than in theradaseiences and engineering (Gracia-Retamero ampei-
Zafra, 2006). They further posits that majority wbmen in colleges tend to choose disciplines sueh a
psychology, education, English, performing arts andsing. The researchers argued that the oneaodisg
reason why women tend to form these ‘clusterssig aesult of lack of support in STEM fields whéney are
outnumbered by men.

Territorial segregation also known as occupatisedregation refers to how the STEM fields have
traditionally been dominated by men, making it idifft for women to enter these professions (ocdopaj.
Even within the STEM fields women’s concentratiends to focus on the ‘soft’ sciences. Evidentlyerothe
past 15 years, no woman has been reported to hade mmremarkable break through in STEM fieldss lall
men affair.

Sacial-Psychological Reasong/Explanations

Psychologists have long studied issues relateistrzimination, motivation and performance. In mgce
years, social psychologists have examined how inestacial-psychological phenomena may apply diyetl
the STEM fields, and may explain the relative la¢ligender diversity within these fields. Gaucheaiesen and
Kay (2011) found that job advertisements for malethated careers tended to use more agentic words (
words denoting agency, such as “leader’ and ‘goi@hted”) associated with male stereotypes. Thegested
that if individuals are given information about aergpective student’s gender, that may infer thabhshe
possesses traits consistent with stereotypes &irghnder Social role theory states that men apeated to
display agentic qualities and women to display camah qualities. These expectations can influencmdi
decisions. For instance, Madera, Hebl, Martin (30f@d&ind that women tended to be described in more
communal terms and men in more agentic terms farfebf recommendations. The researchers also fthatd
communal characteristics were negatively relateuring decisions in academic.

Strategiesfor Increasing Women Representation in STEM Fields

There are a lot of factors that may explain theeunrdpresentation of women in STEM careers. This
paper pictured them under the following three majaras of intervention; social-psychological ingrtions,
role models and self-affirmation.

Social-Psychological Interventions

Researchers such as Tyson, Borman and Hanson (2B@&fpnek (2005), Nosek, Smyth, Sriram,
Linder, Devos, Ayala and Bar-Anan (2009) and Go#dpodzicka and Wingfield (2010) have tested
interventions to alleviate stereotype threat fomea in situations where their mathematics and seiskills are
being evaluated. The researchers expressed hopéyti@mbating stereotype threat, these intervastiwill
enhance women'’s performance, and as well as ergowareater number of them to pursue STEM careers.
They posited that one simple intervention is simptucating individuals about the existence of stiype
threat.

Role M odels

Introducing role models is one of the approaches ¢an help in alleviating gender stereotype threat
Drury, Siy and Cheryan (2011) in their study foutitht women who took a mathematics test that was
administered by a female experimenter did not swdferop in performance when compared to women &hos
test was administered by a male experimenter. Egearchers equally found that it was not the iphys
presence of the female experimenter but rathenilegrabout her apparent competence in mathemdtats t
positively influenced participants against sterpetthreat. In a related study, Gresky Eyck andntjcé (2005)
and Mclntyre, Paulson and Lord (2003) in their fimgs suggested that role models do not necess$arily to be
individuals with authority or high status, but calso be drawn from peer groups. This study fourd gfirls in
same-gender groups performed better on a taskmibasured mathematics skills than girls in mixeddgen
groups. This was due to the fact that girls ingame-gender groups had greater access to positeve models
in the form of their female classmate who excelilednathematics, than girls in mixed-gender groufise
researchers further found that making groups aehiewnt salient helped buffer women against steredtygeat.
Female participants who read about successful wpesam though these success were not directlyecefiat
performance in mathematics, performed better omlmsexjuent mathematics test than participants whd re
about successful corporations rather than sucdessfuen.
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Self-Affirmation

Researchers such as Martens, Johns, Stout, DasgHptasinger and McManus (2011) have
investigated the usefulness of self-affirmatioralteviating stereotype threat. Martens et al (20@6nd that
women who affirmed a personal value prior to ex@wing stereotype threat performed as well as on a
mathematics test as men and as women who did petierce stereotype threat. Stout et al (2011)ddbat
women who were encouraged to draw self-concept maghsmany modes did not experience a performance
decrease in a mathematics test. Also, they fouativilomen who did not draw self-concept maps or dingw
maps with a few modes did perform significantly s@than men on the mathematics test. The effedtsese
maps with many modes was to remind women of thraurltiple roles and identifies”, that were unrelatedand
would thus not be harmed by their performance enntlathematics test. Scholars believe that the teféeress
of such values affirmation exercises is their &pid help individuals view themselves as compladividuals,
rather than through the lens of a harmful steremtyp
Summary

The paper presented an overview of male and fenegleesentation and attainment in STEM fields.
The females were found to be significantly undgmesented in STEM fields. This under-representatibn
women in these fields is determined by gender stgpe, biological reasons like gender differenaespatial
skills, structural reasons like hierarchical anditerial segregations social-psychological exptaores. Social
psychological interventions, role models and sélfraation were also examined as strategies fordasing
women representation in STEM fields.

Conclusion

Based on the results encapsulated in this paperegearchers found that in most developing camtri
like Nigeria, cultural beliefs and practices sgitevent so many female students from accessing alorm
education. This ugly scenario has immensely hirdi¢gne ratio of female students that would have @icdxul
studies in STEM fields. The researchers therefoad, for the government of the nations in whicHtunal
beliefs and practices like in Nigeria prevent feenahrolment in education to institute legislatighat will
abolish or bring to an end such practices. Alsoymaigns against the notion that STEM fields arennhé men
as it is believed in most developing countries IiKigeria should be seriously and consistently changd
against by all and sundry.

The researchers believe that if the aforementiatedrminants of gender imbalance in STEM are well
checked, the ratio of women in STEM will signifie¢gnincrease. In view of this, the schools shoutdperly
reorient and educate the students especially thaléeones on the effects of gender stereotypei@hatirturing
the feeling that STEM fields are naturally meant flee males). This will encourage the female sttsl¢n
choose career studies in STEM fields and the isSgender imbalance will become a thing of the past
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