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Abstract

The history of venderin education and the workforce has shified over the past decades

B o b ¢ nas.snifted over the past decades. Women

e cains th-representation, equitable pay, and recognition through awards, grants, and

publ‘l("ulu')/'z.\'. Despite overall change, differences persist in the Jields of science, technology,
engineering, and mathematics (STEM). This V. tewpoints article on gender issues and STEM offers
aprimary perspective by addressin g what STEM is, importance of STEM, what gender and gender
issues are, gender issues in STEM, causes of gender issues in STEM and how the issues may be
solved. This paper also talks and creati vity on stem briefly. The moral issues surrounding equal
access aside understanding and addressing the complex issues surrounding gender in STEM are
important because of the possible benefits to STEM and society that will be realized only when full
participation of all capable and qualified individuals is guaranteed. There is also need to integrate
creativity into STIEEM

Keywords: STEM, Gender, and 21*-century

Introduction : : ‘ '
Science, Technology, Engineering, and Mathematics (STEM) is a curriculum based on the idea of
educating students in - four specific  disciplines-Science,  Technology, Engineering  and
M:—n\'mn':-\lics. In an interdisciplinary and applied appmac‘h. Rather lh:\m tcach the four disciplines
as separate and discrete subjects, STEM integrates them into a c‘ohcsn’c learning pfll'adigm based
on real-world applications. The acronym STEM‘ was created after many strong similarities and
connections between science, tech.nology, engmee‘rmg, and mathem'atlcs were acknowledged
(Bequette&Bequette, 2012).STEM incorporates pl’f)lcssmnal and techqncal support_ occupations in
the areas of life and physical scienc§s, comput'er science and mathematics, and engineering. STEM
education goes beyond school subjects. I_t gives a skill set that.govems the way we think and
behave. Merging science, technology, engineering, and ma.them?mcs, STEM education helps us to
“solve the challenges the world faces today. STEM education gives people skills that make them
¢ employable and ready to meet the current labor demand. It encompasses the whole range of
riences and skills. Each STEM component brings a valuable contribution to a well-rounded
on. Science gives learners an in-depth understanding of the world around us. It helps th
yme better at research and critical thinking. Technology prepares young people to worl
nent full of high-tech innovations. Engineering allows students to enhance prol
- al ply knowledge in new projects. Mathematics enables peop!
> errors, and make conscious decisions when designing s
lines into a cohesive system.Thus, it prepares profes:
bl salutions, . ;. itk
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.?fnghly qgahﬂed wgrl;force, which functions in collaborati
nerease in productivity, work satistaction, and profitabilj

skll!s in society. STEM education enables people to make inf isi i '
e R il g (‘>1'na <fe m'tom']ed d601310n§ within the discussed
less connected to science and technology: froeCCSSdry. S .JOb A industries are more or
B cched i gy:. o m an GSSE-I}’ writing service and college to a paper
. cation will allow children to grow into active citizens who can speak up

n STE dlSL‘UbSlOnS with sound knowledge of the subject.STEM subjects are focused on
provxdu}g solutions to the concerns soclety has today:. Human history had seen years of thoughtless
exhaustion 'ol‘ natural resources. Such a lack of environmental education led to numerous

challenges. These issues affect the health and well-being of all living organisms on our planet. Our

enwromnent needs protection. Thus, sustainability became one of the most urgent aspects studied
by STEM disciplines.

The world we live in is changing, and we must keep pace with it. STEM education changes society
by offering learners a new mindset and skills valued in any profession. They allow young people
to be flexible, look for patterns, find connections, and evaluate information. Besides, STEM
education raises social awareness. It communicates global issues to the general public. Therefore,
STEM opportunities move us to a knowledge-based economy and enhanced sustainability
literacy. What scparates STEM from the traditional science and math education is the blended
learning cnvironment and showing students how the scientific method can be applied to everyday
luttiss lti’cz\c\wcs students computational thinking and focuses on the real world applications of
problem solving. As mentioned before, STEM education begins while students are very young.
Much of the STEM curriculum is aimed toward attracting underrepresented populations. Female
‘ ents. for example. are significantly less likely to pursue a college major or career. Though this
is nothing new. the gap is increasing at a significant rate. Male sttfdenlts are also more likely to
pursue engineering and technology fields, while female students prcicr science fields, like biology,
chemistry, and marine biology. Overall, male students are three times more likely to be interested
in pursuing a STEM career.

stud

current curricula in going beyond traditional goals, increasingly foster creativity in science
classrooms, declaring creativity a core skill of the 21* century. F or enhancing creativity in science
srooms, the subject Arts is considered to offer a pote{ltlal way from STEM(science,
ology, and engineering, mathematics)to STEAM (STEM with Arts). Creativity can be de

formation of new and useful ways to solve a problem. (Sternberg & Kaufmann, 20
B is the use of imaginations or original ideas to create something, similar to invent
ovation, originality, individuality, artistry, expressiveness, inspiratio ;4
ingenuity, enterprise.Also, creativity is a phenomenon wheret met
nehow valuable is formed. STEM and creativity, lin

- Many

nn
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In recent vears much work have been done t
many }\a\‘c organized skill acquisition
convenience and free funds were
fields.lt

o help inspire girls and women also many organization
z‘md funds are been given out as loans to pay at their
B k6 onistoo o ﬁxls? gwcl:n to Sll‘l({y and inspire thcm in STEM 'at?d biology
i squalities ek ‘\.,( : n ‘lfl( ividual life ()'f women a'n(l C(nmnbute to'transmlttmg gender
T oo detoss e generation. From an economic perspective, various studies have been shown
that combined and diverse themes in organizations in which women and men introduce new skills

attitude a srspective ¢ Wharg .
8 l.]d perspectives to the work place are beneficial for innovation and the development of
organizations.

Gender Issues

Gender according to World health Organization refers to the characteristics of women, men, girls
am.\ boys that are socially constructed. This includes norms, behaviors and roles associated with
being a woman, man, girl or boy, as well as relationships with each other.Gender issues include
all aspects and concerns related women’s and men’s lives and situation in society, to the way they
interrelated. their differences in access to and use of resources, their activities, and how they react
to changes. interventions and policies (Eige2014).Gender issues include Gender inequality and
discrimination faced by women and girls. These barriers include restrictions on mobility; lack of
access to decision-making power; lower literacy rates; discriminatory attitudes of communities etc.

Gender Issues in Stem

Most researchhave shown that mathematics and science are perceived as male domains, and
scientists as predominantly male. Most especially in Nigeria educational system or should I say
culture/beliefs that biological sciences is mostly for females.Girls and women remain substantially
underrepresemed in mathematics, science and technology in schools.'Most of the books found
around us and in the libraries most of the authors are male, they publish fewer articles, there is

extensive yel fragmented, evidcnge : o.f gender di‘t‘fcrgncc suggcsting that women  are

underrepresented in most sclicnliﬁc disciplines and publish fewer articles throughout their carrier

and they acquire fewer citation.

Gender difference also exist in‘ STEM disciplines_ for .clemplc‘ more boys go for engineeﬁng,
medicine. 1CT manufacturing industries, etc. \\_/hlle girls go for pxolggy courses, educational
courses and Art related courses such as journalism, mass cpmmumcatgom etc.G:rl; show more
interest in STEEM at their tender age but once they are nlmmcgl and bcfgm o have kids and other
marital issues their interest decreases. Most men have higher interest in S'1 EM anq mostly to go

dher in biology courses. During my txndc|~gradllatc days at Ahmadu Bello University, zaria most

doctors and professors were men.Ladies vacate stem courses mostly at the university level,
3 schools most of them only offered the subjects because it was made compulsory fe
1ty school teachers are mostly predominant females, and many are anx :
ch can lead to lower achievement in biology.

LEh
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STEM-based jOb_S;percep'tions that heavily male-dominated STEM careers are not suitable for
women; andcontinued attitudes in some cultures that investing in education is more important for

boys than girls. Moreover some of the topics which are difficult in biology are been skipped and
some male teachers skip them too.

Difficulty in learning biology

Biology is a subject that is difficult to learn because of its abstract nature. The difficulty affects
student achievement. In addition, the difficulty makes students less motivated to learn the subjgct.
As a result, it is hard for them to achieve a good result of their studies.Biology covers some topics
that are considered difficult to learn. According to Cimer(2012), there are ﬁve‘toplcs .tha't are the
most difficult, which are: matter cycles, endocrinesystem and hormone, ae;robw respiration, cell
division, and gencticsfound for the learning difficulty. Cimer (2012) exp!amed that the nature odf
the topic, teachers’style of teaching, students’ learning habit, students nega,tlve feelmgstag
attitudes towards the topics and lack of resources were the main cause of students C(_)nzem tilshL;Iy
biology. Anyimprovement that is related to lea'1‘1.1ing habit, leach{ng st}‘/le an(c{i.lffttltute ;A(/)lcessesp
students tolearn biology. For example, cell div1_91on prglcegs ;lo;lstiéso(;t;ggorltmegr;r; ] é)rials er.
refor ing t iect requires appropriate method. 1h orials, 1

21(330 1;:1;1%11:1113 tBiedngjand laclioratc)r; pa.lctli)vities can be L’ISEJ.d Eo 'c;\:ercome thesedifficulties,
although it did not necessarily mean that it increased students” creativity.

sender Issues In Stem 2

o Resolve Gender Issues s ) o

How tOt ears much work have been done to help inspire girls and women also many organiz e}
<o J | ' ; venie
In 1ewl_lo,zﬂzed skill acquisition and funds are been given out as loans to pay attt‘hefg C?ﬁso i
have Olbcf {s were also given to study and inspire them in STEM and blolog?f ie ds_ ¢ s
(D L ~ g ' ) ‘ | : ‘ n

e hele ;m' 5 in Niger state and other states also give their indigenes scholarships and some a
of the leaders 1n B
funds which mspires the youth.

iliti - troduced in our state universities to encourage the ladies
More STEM COL.U.SCS %{\:/l[llc;[xllizsgozi’?elr)ernlgir?age most women find it hard to return back ?o schpol
o e 4 1 STEM. at their door step it encourages them and they find it easier.
but once they hav? ‘t 162019) strategies that could be employed to attract more women in STEM
According to F ran.usca( nen,in STEM to engage in international and national col_labgratlYe
include;Encouraging ,vi/t(-)lularly with more advanced countries.Involving female scientists in
scientific 1-?Se23‘0\111611(’)l‘;1n11;]t of STEM policies. Encouraging young girls to develop an interest in
Nigeria in the ¢

- Exploring online engagement to strengthen
d cmpowering women t.hrough ICTEp_ 2 ity i Ie'lrnging biolo
STEM an d awareness.Sponsoring Ideas to foster creativity in lee g gy
jcipation an 3
particip

tivity in STI.EM desired skill in our world of rapid change and ever-increasing
ivity is a highly- el Jdemands. Content knowledge is not enough to be successful todz
na@mtelleqtua how to use knowledge in novel and efficient ways.Edt
.,t,er\mme reativity and, consequently, have included it in the 2
; sreative and the sciences are quantitati




th .
8™ International Corfere

i nce of School of Science and Technology Educatiori .
already ‘value creativity, but understandin
some of us. Alison (2020).

g 1t as a core competency in science is a new idea for

The acronym STE as created after -

techm)log'y, L:;llni\il,l\l\l/](: ;ll]eglf(i alh.ex m.an‘y strcing‘snnilarities an(_i connections between science,

e G L patlcmatlcs were acknowledged (Bequette&Bequette, 2012) and
gcame the b.as.c t'm' the interdisciplinary approach to teaching STEM subjects (Kubat&Guray

2.0‘1 8). 111\g1‘d18c1;)1111211‘y approaches allow teachers to create learning opportunities that mimic reai

life situations that are often complex and ill-defined. This pedagogical tactic has been shown to

foster creativity in students (Kubat&Guray, 2018; Roberts, 2015). An interdisciplinary approach
to tez}chmg STEM subjects also provides students with increased motivation because authentic
learning opportunities are meaningful and have a clear purpose to which students can relate.
Interdisciplinary projects promote the use of problem finding, problem solving, analysis, synthesis,
and other 21st century skills including creativity (Kubat&Guray, 2018).

Based on research on creativity in learning biology, it was found out that there is a needto integrate
different finding of research across different subjects (Dunbar, 1997; Lawson, 2001). De Haan

(2009) put emphasis on integrating material across subject areas. It wassupported by both Dunbar
(1997) and Lawson (2001) that suggested analogy as a way to ¢

onnectdifferent ideas to enhance
creativity among students of biology.

Another suggestion for enhancing creativity was proposed by Mumford (201 0) and Dunbar (1997),
regarding unexpected finding of a research activity. Those unexpected finding,like any result of
experimentthat s different from what was expected, may le

ad to a newalternative for a certain
problem. It will be a new thing that can be useful in certain situation. Itcan be applied in educational
setting, as it can help student to find out a solution.

1. Creativity needs to be taught to students, in order to learn biology better. Torrance
(1972)pointed out that creativity involves skills, beside motivation. Therefore, the skills
have to betaught to students, so the students can think creatively.

2. lmages of female mathematicians or SC

ientist shouldbe shown or added throughout
clagsroom materials and assigning individual or group work that summarizes women

achievement in this subject and can also shift perceptions about who belongs.

3. We will advise Nigeria to nurture and empower people of all gender to pursue STEM in
order to literally make the world a better place. Women who pursue STEM bring unique
talent since they love glitters and other enticing things.

4. Sccondary school students should be connected to a ro

inspire them.

le model and STEM activities to
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