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Abstract

There has been .a-significant .expectation all over the world to participate iny students in Science,
Technology, Engineering and Mathematics (STEM). However, both recruitmentiand interestiin.STEM
related career choices decreased.| Therefore; the:aim, of 'this research.was to explore:middle school
sitdund-enitiisi6 aitotointoudbased sdemce pdecatiom. rirmthia descriptive survey study
participants: were 226 middle: school students. Data was collected during 2022-2023 fall term, from
middle' schools (5th to 8th grade). Data collection tool was adapted and implemented. The data
collection tool has different types of questions including demographic, Likert types, and open ended.
For this reason, as afata:analysisiboth:qualitative :analysisimethods wereused in order to.observe
differences in gender and grade llevel. According ito ithe results, 'ess middle schoal students want ito
pursue career in STEM related jobs. Most boysithought that engineering is @amale jobwhereas nursing
is a female job. Also, some of the girls think:that jobs-have no gender. In addition,, both girls: and boys
know more male scientists than female scientists. Almost half of the middle school students did not
state any woman scientist. Other findings stated that most of them have positive perceptions about
science is important but ironically:m ost of them said that scienceiisinot for them but clever people. This
reess@aincih6isve finiblnadidinniggendér steremtypesmpdl caresaaspiratiamsin: STBM.
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aspirations
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Statement;ofo  Literature

In the: modern world, there-is-aniincreasing demand for-individuals to: pursue careers
in the fields of science, technology, engineering, and:mathematics, specificallycalled (STEM).
On the contrary, science education literature has highlighted that younger generations exhibit
a declining preference for STEM-related jobs (McGaw, 2008; Osborne & Dillon;. 2008). This
trend has raised concerns regarding the potential shortage of scientists .and.ergineers in the
future global workforce (Gough, 2015). Addressing this significant issue, as fostering a positive
attitude;. interest;. and' career decision-making process toward STEM disciplines among
students is critical for selecting professional jobs in thiese fields iin the future (Tekerek &
Karakaya, 2017).

Science education literature: has demonstrated that while: students: often: exhibit: a
positive interest in: science during their- early. educational years, this interest declines
significantly by the' time: they. reach the: end of middle: school (Archer et al., 2010). One
contributing- factor to this: decline is the perceived disconnect between the:science contentsiin
classroom and science contents inirealworld applications. Despite: the importance: of science
and expressing that it is exciting and engaging, many studentsfail to see themselves:scientists
or engineers in the future (Regan & DeWitt, 2014). This dispersal between student perceptions
of science :andtheir sense of:seHefficacy withinthe field/presents a significant barrier:to their
continued interest and involvement: in: STEMI-related jobs. In addition;. it is: essentiall for
educational programs to bridge the gap between school science:andits realife: applications.
The integration of more relevant, hands-on, and inquiry -based science education:approaches
could foster a deeper «connection 'between students lived experiences and ithe scientific
concepts they study in school (Simpson & Bouhafa, 2020). Moreover, emphasizing the diverse
crarrereriMinn shSTEM racniddels thho wicc@a sid simg i covh leckimondlednsd who r e
help students envision themselves asfuture professionals in these fields (Malagrida et al.,
2022). The early intervention: of STEM! applications:is: crucial for individual academic' and
career success:and! the:advancement, of societies!thatrincreasingly (g on scientific and
technological innovations: (Tytler & Ferguson,. 2023)!

The existing literature: suggests the need for educational interventions that not only
maitnpthatislng cilbiunte stadbrssornce:nihia noches1'1s 'trelated disciglides feom ghairg e me n t
early years. Efforts to promote STEM education should focus on creating more inclusive and
reellblat-abde enrmsucitlenicensicouin raieusd atcrtih at rresonate with
(Gandhi-Lee et al., 2017). Additionally, providing: opportunities-for students -to. engage with
real-life scientific:problems:-and!solutions-could further investiiigate the field and allow students
to see the tangible impact of science on:society (Littledyke, 2008). In this way, educators and
policymakers can work together to develop strategies that not only prevent the decline in
STEM interest during adolescence butalso inspire the next generation of scientists, engineers,
and innovators. Thus, ensuring a sustainable future workforce in STEM requires performance-
based applications (Villanueva Baselga et al., :2022). By :addressing' the-educationaland
psychological fadors that contribute tothe decline in:students' interest iniscience: during
criticall periods: of development, stakeholders in education can create learning environments
where all students are encouraged:and:equipped to;pursue-STEM careers! This situation wli
contribute to the broader goal of fostering innovation .and 'addressing: global challenges that
require scientific: and' technological solutions: (Archer: et al., 2010). There are pronounced
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gender disparities in career preferences, with significantly fewer women pursuing: STEM -
related jobs compared to men. This gender gap:in STEMparticipation has been a persistent
issue, and several/factors'have been:identified: as contributing ito ithe .underrepgresentation of
women in these fields (Shen et al., 2016). According ito Blickenstaff (2005), a range of
influences such as 'biological differences 'between-genders, a:lack ofrinterestiin-scienceand
mathematics, the scarcity of female role models in STEM professions, .and cultural pressures
from: families; teachers, and society at large all play arole in dissuading young women from
selecting careers iin STEM. These | factors collectively  create a-social;/and educational
environment thatican undermine girls': confide-nce in their abilities-to,succeed in these fields,
reinforcing traditional.gender norms and:occupational segregation (Zhan et al!, 2022).

Culturalland societal expectations have a:significant impact on career preferencesand
choices, particularly for- women: in STEM.. Kahle et al. (1993) similarly. found!that: societal
expectations, along with students' prior experiences, shapeitheir future career decisions. From
a young age, girls.oftenreceive implicit and explicit messages about which-subjects.and careers
are "appropriate' forithem: These messages can come from various sources;including.parents,
educators, peers, :and ithe imedia, :and often reflet deep-seated «cultural stereotypes ithat
portray STEM as a male-dominated domain. As a result, many young women may internalize
the belief that they do not belong in STEM, even if they demonstrate the same aptitude and
interest ini science and mathematics a their male counterparts (Archer et al., 2010). The
middle school years havelbeen identified as a criticalperiod in shaping students' future career
trajectories. Research has shown that ithe .experiences and attitudes' formed: during middle
school can have aasting impact on students' career choices, jparticularly in relation:to . STEM
fields (Osborne, 2007; van Griethuijsen et al., 2015). For girls, negative attitudes toward
science and:mathematicsduring this period can significantly reduce the likelihood'of pursuing
STEM careers. This declineiin interest is often explained by the lack of femalerepresentation
in STEM related jobs, both in the classroom and in professional settings, which furthen
reinforces the perception that these fields are not welcoming to women (English, 2016).

One key challenge 'in :addressingthis issueiisi the 'deeply ingrained nature of -gender
stereotypes and biases! that influence .educational :and career! fori future. Toovercome: these
stereotypes, it is essential for educational applications to focus on fostering amore inclusive
and supportive learning environment: forall 'students; particularly during:the: middle!lschool
years (Tytler & Ferguson, 2023). This includes providing access ito female role imodels iin
STEM, designing an instructional design that might change gender stereotypes, and
encouraging girls to engage iin handson, inquiry.-based learning experiences (that 'build
confidence in their science and math skills (Yesilkaya et al., 2023). Furthermore, teachers play
a crucial role in shaping students' perceptions of STEM. Research suggests that teachers' own
biases and expectations .can: influencehow!they: interact with students, which can, iin turn,
affect students' self-efficacy and interest in pursuing STEM careers (Camilli & Hira; 2019). By
fostering a classroom cuture that: promotes: equity. and' inclusiveness, teachers «can 'help
combat the cultural pressures that often discourage girls from pursuing: STEM. Professional
development programs for teachers that emphasize the importance of gender equity in STEM
education can beinstrumentallin creating-such.am environment ((Bennett & Hogarth}2009).

Ini conclusion,, the: underrepresentation: off women: ini STEM! is: a complex issue that
stems from a combination of societal, cultural, and educational factors. Efforts to.address this
issue must begin early in students' educational environments, particularly duri 'ng the middle
school years when ccareer interests and attitudes are-still forming (Dost, 2024). By creating
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supportive, inclusive environments: that: challenge: traditional: 'gendernorms-and providing
girls with: the tools: and! encouragement they need to succeed:in ‘STEM, -educators:and
policymakers can help close the gender .gap:and ensure lthat:more .women: are ‘able to, psue
careers in these critical fields (Morgan et al., 2016). Ultimately, increasing women's
participation in-STEM/is-notionly.a:matter:of equity but alse essential for:driving innovation
and progress in science:anditechnology (GandhiLee et al., 2017).

Significance-of o Study

Researchers lhave-emphasized 'that the:ages between 10.and; 14 represent a icritical
period in shaping future: career preferences (Bennett & Hogarth, 2009). This: stage of
development is particularly significant! ini terms - of { students"'engagement: with science;
technology, engineering, and mathematics disciplines. As such, ithereis:a pressingneed:to
examine middle school students' perceptions and attitudes towards STEM disciplines, as well
as their experiences with performance-based science activities.!Forithis:stidy, middle school
students were purposively selected .as jparticipants ito explore ithese iideas nmore
comprehensively. Existing literature: indicates: that! students' interest:iniscience: tends: to
decline with; age (van Tujil et al., 2016), and that this decline is often influenced by gender
differences (Fouad et al., 201.0; Kahle et:al., 1993). Thus, the currentresearch seeks to.address
these trends by investigating how middle school students' attitudes toward STEM evolve over
time and how gender may impact their engagement and career.aspirations:in STEM fields. [For
thh iressonr tecassiomn tuhle 1« aicmiorof t heihves! cisdtoudiyrcoitisns tno explo
performance-based science activities according to their grade and genderConsidering the aim
these research.questions posed:

1. How do middle school students' attitudes toward!performance-based science activities
vary across different grade levels?

2. How do gendersinfluence theirinterestin STEM!-related careers toward performance-
based science activities?

Method
Researchi Design

Thheistsdy sdtpurd ydesardioptiecd deacn dverseciraic potdiliveeoossuireviey desi

perceptions of performance-based science activities and their attitudes toward STEM careers.

As defined by Creswell and Poth (2016), «descriptive survey designs:are: .commoly used in

educational research to explore the perceptions, attitudes, interests, or abilities of a particular

group. In this: research, both the case study .and relational survey models subtypes of

descriptive survey designd were employed. The case -study :appoach enabled in-depth

exploration: within: a: specific' group: to, draw. generalizable insights,. while- the  relational

screening model aimed to identify the presence and strength of relationships between
viaricabeliiesly stusepie cadfrivclarlkdlb lyvol siarasdre2006)s 6 gender and gr oa

Participants

The sample of this study was middle school students (from 5" to 8™ grade) from a city
in the Marmara: region: of the: Turkey inithe:2022°-2023 academic semester. Thecity .and
schools are purposively selected since it was easy to.access participants. The: participants were
selected by purposively sampling method; by considering easy ‘access! to) participants
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("Buwgly g ki®ez t ¢onik) tect al (o 2.00181) - Accor dingly ot ot al 2
male) were participated to this study. Table 1. Demonstrated demographic information about
participants:of/the  study:

Table1
Demographic Information about Participants
Female Male Total
5th Grade 40 28 68
6th Grade 32 25 57
7th Grade 22 27 49
8th Grade 27 25 52
Total 121 105 226

Ethical\CommitteeiDecision

Ethical approvall for conducting the study was obtained from:the: Ethics: Committee:of
¢Canlak kadiervaOnsiekiivzr oMarto Unsioviemnmisiity, on 20. 10. 2022,

Data:Collection & Analysis

~

Dat a coo lidolec thicon thool o:f tbhseds ‘Scienees Edacationh i s f
Acitiiicwv intnives o dofcoremaowhiiicehiicills Vidievie Fhoped! and Tiimpl emen
form is translated! into: Turkishh.separately. by the authors:and! then: they came together and
agreed on all questions of the form. During the validity phase of the form, the opinions:of three
faculty members who are experts in the field of science education were taken. IThisform
consists of 27 questions iincluding demographic, 5-Likert scale, multiple: choice: and open-
ended short answer questions. Before data collection permission for-conducting:the research
was obtained from the Turkish Ministry-of National Education (MoNE). Subsequently, school
principals: were informed;. and' theirrapproval 'was: secured for the implementation, phase:

Additionally, informed:consent forms ‘were distributed to (parents,-and their written-consent
was obtained prior to:students' participationiinithe study: . Finally, the form was implemented
by students at their schools. As arresult.ofithe reliability study, the reliability. coefficient: of the
formis calculated and found ,87.

Fooraadmalteaallamaadily sdism alld datsadecol tlhecitieddafir om  mi
analysis. In this study, a deductive thematic analysis approach was:adopted to-analyze the
open-ended responses. The:themes were ! determined in.advance based on the ooeptual
framework: of performance-based science -education activities ;adapted | from Villanueva
Baselga et al. (2022). The coding jprocess was conducted using a!structured codingscheme
alloricigenietdesewiicdethhedthhrecssech priesdve fbic mendinetrhle menghco$ athiea ® ik
unid eirineengdanmeleahiin gluisess sasodma loelenjalo bs coam dndedt Nisrishe i s a
female job. To ensure reliability, the inter-coder agreement was (calculated after an:initial
round of coding. The two researchers discussed discrepancies and reached consensus through
iterative review and refinement of the coding:scheme. The intercoder reliability. was: calculated
using percentage ageement and reached over:90,2% according to'Miles'& Huberman (1994),
which is considered acceptale.

Findings

Results of this study is analyzed in two stages including grade and gender. The first is
reellbdated!c tiloo middid lhecosiehiolod shitiudient s6npercepti ons i
sccohlotodl sctruwdeenct siduiiccasrceenncd crhilo ilicies chownrthatflesstpeople i s e x
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wantiedt-ol \selcecteor-STEM inel ated ccareeris fior their
(who lived in the past but also stilll alive scientists). Table 2 showed distribution of 'statements
for scientists and some example names:written by middle school students.

Table 2
Distribution; of Statements in Different Scientistss Names among Grades
Total Different:ScientistiNames Example Names
Statements
5th Grade 173 11 Einstein, Newton, Edison, ...
6th Grade 196 16 Eisnis tiericny Malrii lell, Cu
7th Grade 215 24 Eicnis tiedi nhin U wrcark alt
8th Grade 221 26 Eisnis .t einn, dcCam anr D

Ontayl e, é

Table 2 presents ithe distribution: of middle:schooll students' knowledge' of scientists
across different grades. According to Table 2 there is a significant increase in both the number
olfsciostieti recnitics s themeonstivi cosnendst« anmd! atshientdiroviesr isointly  of sc
fifth.to the eighthigrade: The table reveals that fifth:-grade students collectively named atotal
of 173 scientists, which equatesitoan average of fewerithan ithree :scientists;per-student. By
contrast, eighth-grade students named atotd of 221 scientists, averaging.over four:scientists
per student. Moreover, the diversity of scientists increased markedly with, grade level. Fifth-
grrda dielenis tdudiemndns 1ididecnitsiidfiisie diamosndhye «11h1-grddie fstlidentse n t S cC|
recognized 26 different scientist names.

A key observation from the data is that, as students advance: through middle school,
they not only mention: a: greater number- of scientists: but also expand the range of scientists
they recognize. For instance, while fifth-grade students predominantly mamed historical
figures in science such:aslEinstein,'Newton, . and/Edison, eighth grade students demonstrated
abrbrcoraders cawarnene sisdnofesccontempor ary and di ver se

By the eighth grade, students began to recognizel female: scientists; including Marie
CwirdineCoanld dCamanyveDiajvdesvidnirsie nigh asa’'sur ‘wesl aistarledrvi ng s
Additionally, . eighth-grade students identified scientists outside of the realm of positive
sciences, iincluding those from fields such as:archaeology and history, exemplified!' by figures
lilic KlerOKdlvilber Ortayl é.

Genderr-Based!Differences in Perceptions iofiProfessions

Further analysis was conducted to examine middle school students' perceptions of
scientists and career choices:according torgender.-Students: also evaluated: six STEMelated
professionsd-astronomer, engineer, veterinarian, theoretical physicist, nurse, and
programmerd-and categorized each-asiamale job; a femalejob;or.gendemeutral. Preliminary
findings: indicate: that! female: students: were more likely to: mention femalée- scientists;. with
naame:sh asuacihCma snd MamibedeCuriiccecnanidd i Canan Dajdeviren f

Female students may lbe imore iinclined to identify with: and be inspired! by female
scientists, which highlights:the potential impact of increasing visibility of women in STEM .on
students' career aspirations. When examining students' career preferences, the déa revealed
that only a small proportion of lbothibeys-and!girls-expressed an interest in pursuing STEM -
related careers, including roles such as:scientists, engineers; or.academics. The limitedinterest
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in STEM careers may be iinfluenced by :avariety of ifactors, iincluding gender stereotypes,
societal expectations, and a!lack of .confidence in:their scientific abilities.

Table3
Middle School Students' Perceptions of Professions by Gender
Careers Girls Girls Girls Boys Boys Boys
Female Male-Job No» Gender Female Male-Job No Gender
Job Job
Astronomers 12 (9.9) 35 (28.9) 74 (61.2) 8 (7.6) 40 (38.1) 57 (54.3)
Engineer 5 (4.1) 92 (76.0) 24 (19.8) 3(2.9) 88 (83.8) 14 (13:3)
Veterinarian 30 (24.8) 27 (22.3) 64 (52.9) 18 (17.1) 30 (28.6) 57 (54.3)
Theoretical
Physicist 10 (8.3) 40 (33.1) 71(58.7) 6 (5.7) 50 (47.6) 49 (46.7)
Nurse 95 (78.5) 5 (4.1) 21(17.4) 84 (80.0) 4 (3.8) 17(16.2)
Programmer 7 (5.8) 56 (46.3) 58 (47.9) 5 (4.8) 60 (57.1) 40 (38.1)

Table 2 presents middle school students' perceptions «of gender:roles:in-six different
professions: astronomer, engineer, veterinarian, theoretical physicist, nurse, and
programmer. The data reveal strong gender stereotypes, particularly regarding engineering
and nursing. A majority. of both boys: (83:8%) and! girls:(76.:0%) consider engineering: to, be a
male-dominated field;. while nursing-is-overwhelmingly perceivedlas: a female profession by
78.5% of girls and 80.0% of boys. Interestingly, girls are more likely than boys to believe that
prriofoesshsvic onsideohav e chnrocrcgnen-d-elr:, wi ‘tiohoenbhei gaheery ioper cent
each profession. For example, 61.2% of girls,and-54:3% 0f boys:see-astronomy-as a gender
neutral field; while 47:9% of: girls-and! 38.1% of boys believe the same for;programming. These
findings: suggest that while gender biases jpersist iin «career jperceptions, -somestudents,
particularly. girls-d-are more open to breaking traditional’ stereotypes. Increasing awareness
and representation of diverse role models in STEM and other fields may help reduce ithese
biases overitime.

To further explore students' perceptions: of gender and careers, students.were:asked to
evaluate six different professionsd-astronomer, engineer, veterinarian, theoreticall physicist,
nurse, and programmerd-and to indicate whether they believed these jobswere best suited for
men, women, or both. Preliminary. analysis: revealed that both boys and girls largely
considered engineering to be aimaledominated profession, while: nursiing was predominantly
viewed as a/femaledominated occupation. These gendered perceptions:of careers:areldeeply
rooted in societal stereotypes that associate certain jobs with specific genders.' However, itis
worth: noting-thatia:higherrpercentage of girls:than boys believed ithat jobs lhave noiinherent
gender, suggesting ithat girls may be imore «openito (the idea of breaking: traditional gender
norms in career choices. An additional finding from the study. was:that. some female students
expressed dissatisfaction with their limited 'knowledge of female scientists. This: sentiment
reflects the broader issue of underrepresentation of women in STEM, both in educational
contexts and in the media. The scarcity of female role models in science canhave aprofound
impact on young girls" aspirations,. potentially. discouraging:them:from: pursuing careers:-in
STEM fields. Addressing this issue requires a concerted effort to increasethe visibility of
female scientists in educational materials, media representations, and classroom discussions.
By doing so, educators can'help:challenge the traditional gender norms ithat have historically
marginalized women in: STEM and encourage more girls to consider STEM careers as viable
and rewarding options.
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Im conclusion, the findings: of this study highlight several important . trends'in middle
school students' perceptions of scientists and STEM careers. 'Ass t/ud grodgresdthrough
middle school, theirknowledge of scientists expands, both in terms of the number of scientists
they recognize and the diversity of disciplines they acknowledge. However, gender-stereotypes
regarding careers persist, particularly regarding professions such as engineering:and nursing.
The data also revealithat girls are more llikely to identify female scientists and are more open
to the idea that jobs should not be restricted by gender. Nevertheless, the underrepresentation
of female scientists in students' knowledge base points ito the ineed (for .greater efforts ito
promote: gender diversity in science education. Through targeted interventions, such as
increasing the visibility of female scientists: and challenging: traditional gender roles:in care-er
aspirations, educators can help foster a more iinclusive environment that encourages :all
students, regardless of gender, to;pursueitheirinterests in STEM.

Discussion and implications

The aim of this research was ito iinvestigate imiddle school students' perceptions of
performance-based science activities:and their attitudes toward STENM-related careers. A total
of 226 students participated inithe study. One notable trend inithe data is that, across all grade
levels, the most frequently mentioned scientists were predominantly male. This reflects a well-
documented issue in science education, \where rmale -scientists .are. often-emphasized in
curricula:and popularnmedia, while female scientists: remiain underrepresented. However, the
increasing recognition of female scientists by higher-grade students suggests a:gradual
awareness of (gender (diversity iin science, jproviding wvaluable iinsights iinto how students'
perceptions of science:and' STEM evolve durirg this critical developmental period. Preliminary
an'al:yesceis! o deeveeralieds iacrdierc:hicinn e il'n) i -elated dareers asdheyi
progress through middle school. Additionally, the data:indicated that fewer:girls -.expressed a
desire to pursue STEM careers in the future. These findings align with: existing: literature,
which suggests ithat, despite enjoying science, many middle -school:students! lack: the: self
confidence to envision themselves as:-scientists (Regan & DeWitt,.2014).c One:key: finding of
the study wasthat most middle school students :acknowledge the importance: of science butido
not see themselves:working in STEM fields. This result supports the findings of Archer et al.
(2020), which indicated thatistudents:often:perceive science aswvaluablebut not as a suitable
career choice.

nt er e«

Trheidsconddeisic loonne citinoe necobneitrwe emnvalis tolusden tus! dheir ecognii

reluctance to pursue it as a career is further reinforced by the stereotype that scientists -are
exceptionally intelligentiandisuccessful individuals: Many. students:inithis:s:tudy expressed the
belief that scientists are highly gifted, reinforcing the notionthat science is-a field/reserved for
a select few. 'Such:stereotypes create psychological barriers that prevent istudents, particularly
those who do not perceive themselves: g academically exceptional, from aspiring to STEM
careers (Van Tuijl et al., 2016).

Gen-deelirrendei o fuelre nceersiond onscisitisu- dre nitts dareperic €pt i ons

consistent with, previous research. Many students in this study viewed nursing as a female
dominated profession, while: engineering was perceived as :a:maledominated field. This
gendered division of labor mirrors: societal' stereotypes and reflects broader issues of
underrepresentation of women in:STEM careers. The lack of female role:modelsinscience:and

EINNINE R
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engineering, combined with traditional gender roles; likely contributes to these perceptions
(Archer et al., 2010; Blickenstaff, 2005). The persistence of these gender:-stereotypes not.only
discourages girls from pursuing STEM careers but also reinforces «cuturall norms: that
perpetuate gender disparities in these fields. The findings of this research have iimportant
inmpdiibne at inomnssindificor undelrssitcan dicnmgon-mi ddilie. sscechool S
attitudes toward! science, and their future career aspirations in STEM. One significant
implication is- the- potential | role-that i performance --based science -activities «could |play 'in
reshaping students' attitudes and perceptions (Van Tuijll et al., 2016). Performance-based
activities, which emphasize hands-on, inquiry. -driven learning experiences, have the potential
to demystify science and make it more accessible !By -engaginginithese activities; students:can
develop a more realistic and personalized wunderstanding of what it means to be :a-scientist,
increasing their confidence and interest in STEM careers((Dost, 2024).

Resselain-cthvohiaisiushownidct thvat! «csitcudiesnitisid lattlict udes
a combination of personal experiences, societal-stereotypes; and alack of relatable role models
(Camillii & Hira; 2019). However; these: attitudes-are' not fixed, and! education al interventions,
such as performancebased science:activities, couldplay-a:crucialr roleiin sshifting students'
perceptions. By providing opportunities-for studentsto.engage imscience in a more interactive
and relevant manner, educators can help them deelop a stronger sense:of ownership over
thhoedonineloelarin i mmg paand asfooasdn eirh scaonemocrileavipiols ot i) vies, associ
in turn; may: lead to increased motivation:andiinterestiin STEM!-related fields, particularly. for
students who previously felt disconnected from or intimidated by science:(Shen et al., 2016).
Moreover, performance-based science:activities' have the potential tochallenge and 'disrupt
gender stereotypes ithat influence career aspirations. By creating:allearning.environment that
is inclusive and supportive of all students, regardless of gender, educators can help combat the
traditional genderroles thatioften dissuade: girls:-from pursuing STEM careers: (Camilli & Hira,
2019).

Exposure to female scientists and engineers, -aswell .as:opportunities (to work
collaboratively on real-world scientific: problems; can provide: girls:with' the-rolecmodels-and
exXxcp@ired renscie so cneicnelsisalreyin tIoN jenovaios ivosnkavt h elm2028). ves i n
Addressing gender disparities in STEM requires not only curricularr changes but also a
concerted effort to challenge societal norms and provide students with diverse examples of
success iin :science:and-engineering.| Thisrresearch: 'sheds Jlight onnmiddleschool students'
perceptions of science, scientists, and-STEM careers. The findings highlight the impoertance of
performance-b:ars e s cliven cae actiil viiethiders ars a potenti al
engagement with and interest in STEM. While the study reveals a general decline iniinterest
in science across grade levels and aisignificant: gender gap in' STEM:career-aspirations; it'also

Ultimately, these efforts are essential for addressing the underrepresentation of
women in STEM and ensuring that all students could succeed in these critical fields (Blackley
& Howell, 2015). The findings emphasize the ongoing gender inequalities that shape students'
perceptions of scientists and STEM careers. The fact that both boys and girls are more familiar
with male scientists and continue to associate certain careers with specific genders
underscores the need for educational interventions that promote greater gender equity in
science education. Additionally, the study highlights the need to address students' self



